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PREFACE 


The  author,  having  taught  Pathology  and  Bacteriology  for  thirteen  years, 
endeavors  in  the  following  pages  to  present  in  a  succinct,  intelligible,  and 
readable  manner  the  facts  that  ever)'  student  should  know  before  he  advances 
from  the  elementary  to  the  practical  branches  of  medicine.  'Ilie  work  has 
been  written  particularly  for  students  working  for  the  degree  of  Doctor  of 
Medicine,  who  need  to  acquire  the  principles  of  pathology  rather  than  to 
busy  themselves  with  the  evolution  of  the  subject  or  to  enter  into  the  con- 
sideration of  its  controversial  points.  Well-known  facts  are,  therefore,  pre- 
sented as  such,  while  others  are  frequently  dismissed  after  brief  mention 
with  the  frank  statement  that  the  matter  is  not  yet  understood. 

Over-voluminousness  was  the  greatest  evil  that  had  to  be  overcome  in  the 
writing,  and  what  could  be  consistently  omitted  was  a  far  greater  problem 
than  what  should  be  introduced.  The  natural  impression  of  the  author  was 
that  nothing  should  be  omitted  ;  but  the  size  of  the  manuscript  became,  and 
after  careful  condensation  remained,  so  large,  that  something  had  to  be 
done  lest  its  usefulness  be  destroyed.  A  kind  of  compromise  was  eventually 
effected  by  the  use  of  two  sizes  of  type,  the  more  important  matter  being 
printed  in  the  standard  type  and  the  less  important  in  smaller  type. 

The  standard  works  have  been  freely  consulted  and  drawn  upon,  though 
the  names  of  the  authors  and  the  references  to  their  writings  have  been  for 
the  most  part  omitted,  as  the  work  was  not  designed  to  be  in  any  sense 
encyclopedic.  The  illustrations  have  been  selected  for  the  purpose  of  assist- 
ing the  reader  to  comprehend  the  text.  Many  of  them  are  original,  but  the 
author  has  to  thank  the  writers  and  the  publishers  of  a  number  of  well- 
known  books  for  their  courtesy  in  permitting  him  to  use  illustrations  from 
their  works.  The  borrowed  illustrations  have  been  duly  credited  to  the 
authors  from  whose  writings  they  have  been  selected, 

Philadelphia,   lune.  1904. 
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PART  L— GENERAL  PATHOLOGY. 


INTRODUCTION* 


Scope  and  Terms  of  Pathology. — *'  Pathology  is  that  subdivision 
of  biology  that  has  for  its  object  the  study  of  life  in  its  abnormal  relations." 
It  is  the  study  of  diseased  conditions,  and  aims  at  the  discovery  of  the  changes 
of  organization  and  function  that  result  from  all  abnormal  conditions. 

Health  exists  when  the  normally  constructed  body  properly  performs  its 
functions.  Disease  is  any  variation  from  this  normal  standard,  and  may  be 
described  as  any  condition  in  which  the  organism  finds  itself  in  abnormal 
relationship  with  its  environment.  Disease  is,  therefore,  a  general  term  signi- 
fying any  variation  from  the  normal  condition.  A  disease  is  a  condition 
characterized  by  the  occurrence  of  definite  phenomena  and  constituting  a 
recognized  type  of  abnormality.  Thus,  fever  is  a  diseased  state  or  condition 
found  in  many  different  diseases.  Typhoid  fever,  a  febrile  affection  with 
definite  symptomatology,  is  a  disease. 

In  the  scope  of  pathology  are  included  the  source,  progrc*ss,  changes,  and 
terminations  of  disease.  A  knowledge  of  jiathology  forms  the  only  rational 
foundation  upon  which  the  art  of  medicine  can  rest,  as  it  is  through  its 
teachings  alone  that  symptoms  can  be  understood  and  treatment  properly 
applied.  The  chief  contrast  between  the  medical  art  of  the  ancients  and  of 
the  semi-civilized  nations  and  modern  medical  science  is  the  ignorance  of 
pathology  on  the  one  hand,  and  an  increasing  knowledge  of  it  on  the  other. 
Until  our  knowledge  of  biology  in  its  nomial  and  abnormal  relations  is  per- 
fected, medicine  cannot  become  an  exact  science. 

It  is  customary  to  divide  the  subject  into  Gmeral  Patholo^i^^  that  deals 
with  disease  processes  common  to  the  whole  organism,  as  fever,  cachexia, 
degeneration,  etc.,  and  Special  Pafhoio,i^\%  in  which  the  diseased  conditions 
of  the  special  organs  are  considered. 

Morbid  Anatomy,  Morbid  Histology,  and  Morbid  Physiology,  or,  as  they 
are  frequently  called,  Pathologic  Anatomy,  Hi.stology,  and  Physiolog)',  con- 
template respectively  the  gross  and  minute  structural  and  functional  changes. 

Nosology,  or  the  Classification  of  Disease. — Diseases  are  vari- 
ously classified  according  to  the  standpoint  from  which  they  are  viewed. 
Thus,  ihey  arc  spoken  of  as  hereditary^  if  actually  derived  from  one  or  both 
parents  ;  rofr^t-ftifa/y  if  appearing  at  birth,  but  not  necessarily  referable  to 
the  parents;  and  acquired^  if  appearing  subsequent  to  birth. 

According  to  their  time  of  orturrence,  diseases  are  also  described  as 
infantile  in  babyhood,  and  senile  in  old  age. 

.According  to  their  origin,  certain  diseases  are  described  as  zymotic,  in- 
fectious, or  specific^  when  they  depend  upon  living  entities,  such  as  bacteria, 
protozoa,  insects,  worms,  etc.  Some  of  these  diseases  that  can  be  commu- 
nicated by  touch  are  called  contagious.  Miasmatic  diseases  were  formerly 
supposed  to  depend  upon  certain  deleterious  influences  exerted  by  the  soil ; 
at  present  no  true  miasmatic  disease  is  known. 

According  to  their  manner  of  occurrence,  diseases  are  described  as 
sporadic  J  when  isolated  cases  occur  at  irregular  intervals ;  epidemic^  when 
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large  numbeis  occur  at  the  same  time;  eru/nmc^  when  a  disease  is  con- 
tinuously present  in  a  community;  and  partdfmii\  when  even'wherc.  in  all 
countries,  nearly  cverybotly  is  more  or  less  influenced  by  a  disease. 

Toxtt  diseases  dc]>end  for  their  origin  upon  the  presence  of  poisonous 
substances,  ciiher  derived  from  external  sources  or  manufactured  in  the  body, 
either  by  parasites  or  by  its  own  metabolic  processes  abnormally  carried  on. 

According  to  their  lesions,  diseases  are  descnbed  as  tnxunic  and  func- 
ti'ontti :  ori^atn'c  diseases  being  characterized  by  definite  lesions  of  the  organs 
and  tissues;  Junctional  diseases  having  no  discoverable  lesions,  and  mani- 
festing themselves  only  by  disturbed  physiologic  action.  Organic  diseases 
are  anatomic,  functional  diseases  physiologic  in  cliaracter. 

The  distribution  of  disease  makes  it  either  ^rt// or ,i,vw^r/7/.  Cotntihitwual 
diseases  are  general  diseases  whose  hold  upon  the  organism  is  such  as  to  affect 
its  very  constitution  or  functional  organization. 

The  duration  of  disease  is  variable,  so  that  all  morbid  processes  can  be 
classified  as  acute  or  chronic. 

Acittt  diseases  are  of  abrupt  onset,  active  symiitomatology.  and  short 
duration.  Chnmic  diseases,  on  the  other  hand,  are  of  insidious  onset,  mild 
symptomatology,  protracted  duration,  and  ])rogressive  lesions.  Subacute 
affections  are  neither  acute  nor  chronic,  but  often  begin  as  acute  diseases, 
running  protracted  courses  and  healing  slowly. 

Kphenurai  or  fiti^acious  diseases  are  acute  processes  of  exceedingly  short 
duration.      CotUinued  fever  is  of  protracted  durarion. 

With  advancing  knowledge  the  number  of  diseases  for  which  it  is  impos- 
sible to  find  an  adeqiiate  cause  has  greatly  diminished,  bur,  unfortunateW, 
the  term  idiopathic  is  still  employed  to  describe  them.  Diseases  with  recog- 
nizable causes  are  known  as  symptomic. 

According  to  their  occurrence,  diseases  are  described  as //vWrj'.jifrr?//*/- 
ary^  tertian\  and  recurrent. 

\  primary  disease  is  the  first  occurrence  or  expression  of  disease.  A 
secondary'  disease  depends  ujion  some  primary  disease.  Tertiary  disease  is 
seen  in  syphilis,  and  refers  to  the  third  set  of  synijiloms  of  that  affection. 

Diseases  also  var\-  in  their  tendencies.  Some  are  tie/iit^n — that  is,  tend  to 
recover  without  materially  injuring  the  patient;  while  others  are  wt/Zi^v/ti;//, 
and  tend  toward  his  final  destruction.  A  few  diseases  are  called /«/w///tfw/, 
because  of  the  extreme  raj«idity  and  severity  of  their  symptoms. 

Recurrent  diseases  are  characterized  by  a  tendency  to  recur  or  come  back, 
as  in  the  ca.seof  malignant  tumors.      Recurrent  fevers  are  called  re/apsinj^. 

/ntercurrent  aKccXion^  develop  during  the  course  of  sonic  other  disease,  as 
when  a  person  suffering  from  tnlterculosis  of  the  lungs  is  attacked  by  pneu- 
monia and  dies  of  it  l>efore  the  tviberculosis  had  become  sufficiently  fer 
advanced  to  endanger  life.     The  pueiuuonia  is  then  described  as  intercurrent. 

The  structural  changes  wrought  by  disease  are  known  as  ieswfts.  They 
may  l>e  initial  or  primary,  secondary,  or  tertiary. 

Nosogeny,  or  the  Development  and  Progress  of  Disease. — It  is 
best  considered  in  relation  to  certain  of  the  specific  febrile  affections,  in  de^crib- 
mg  which  all  of  the  eiii[iloyed  terms  are  used.  I'liese  affections  result  from  the 
presence  of  parasitic  bacteria  which  enter  the  body,  producing  what  is  called 
the  in/ecfivn.  For  a  time  sul>se(]uenlly  they  increase  in  numbers  and  elabo- 
rate metabolic  products  that  shall  l>e  the  cause  of  subseijuent  changes.  'J'his 
period  is,  therefore,  a  latent  one,  during  which  development  is  going  on,  and 
is  known  as  the  period  of  incubation.  During  it  vague  symptoms  are  not 
infre(|uent,  but  are  indefinite  and  not  ver>- .severe  ;  they  are  caWed  prodromes. 
The  recognized  disease  is  not  infrequently  ushered  in  by  definite  symptoms 
that  may  be  slow  and  insidious,  or  abrupt  or  explosive,  and  constitute  what 
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is  knowni  as  the  invasion  or  imset.  The  disease  now  pursues  a  course  thai  for 
some  time  maybe  without  much  variation,  constituting  what  might  be  lernicd 
the  penod  of  active  disease,  and  is  called  the  acme  or  /a xttj^i urn.  Subse- 
ijuenily  comes  a  period  of  detHne^  that  marks  the  beginning  of  recovery, 
followed  by  a  more  or  less  rapid  gain  of  strength  and  return  to  the  normal 
state  during  ionvolescence. 

The  time  of  infection  may  fiass  unnoticed  ;  or,  on  the  other  hand,  may  be 
referred  to  some  jiarticular  moment,  as  when  some  wound,  accidentally  or  inten- 
tionally inflicted,  was  the  point  of  entrance  of  the  disease-produ<)ng  germs. 

The  period  of  incubation  is  ver}'  variable,  de]>ending  upon  the  ability  of 
the  micro-organism  to  bring  about  its  eflects.  Septic  infcLlions  may  develop 
in  a  ^cw  hours.  Tetanus,  or  lockjaw,  has  an  inculcation  period  of  from  three 
to  ten  days  ;  hydrophobia,  one  that  is  said  to  vary  from  weeks  to  months. 

The  onset  or  invasion  varies  with  each  disease.  Pneumonia  has  a  sudden 
invasion,  characterized  by  a  chill,  followed  liy  cough,  dyspnea, etc.  In  typhoid 
fever  there  is  a  progre-ssive  slow  increase  of  lemi>eralure,  lasting  over  a  num- 
ber of  days,  the  temperature  each  evening  being  about  a  degree  higher  than 
in  the  morning.  The  exanthematous  fevers  of  childhood  are  frequently 
ushered  in  by  reflex  sym[iloms,  such  as  vomiting,  headache,  and  convulsions. 

'Vhc  fastii^'um  also  varies,  some  diseases  scarcely  develojiing  before  their 
decline  begins ;  olheni,  as  typhoid  fever,  continuing  for  one  or  two  weeks. 
When  the  fastigium  is  without  marked  alterations,  it  is  said  to  l>e  continuous^ 
as  in  typhoid  fever.  In  the  malarial  fevers  extraordinary  fluctuations  are 
o^^se^ved,  the  high  fever  tieing  interrupted  hy  intcf missions ^  during  which  the 
temperature  returns  to  the  normal  ;  or  remissions,  during  which  it  tails  below 
its  customary  altitude,  but  not  to  the  normal.  Sometimes  the  course  of  a 
disease  is  marked  by  occasional  paroxysms  or  exacerbations,  during  which  all 
ihe  symptoms  may  become  greatly  exaggerated  or  renewed,  or  entirely  new 
symptoms  develoj),  as  in  the  course  of  tetanus,  with  the  tonic  s|Mism  of  tris- 
mus for  a  constant  symptom,  and  clonic  spasms  with  opisthotonos  at  intervals. 

The  period  of  decline  is  not  without  interest,  for,  while  the  greater  num- 
ber of  diseases  end  by  a  gradual  amelioration  of  all  the  symptoms,  or  iysis^ 
a  few  are  characterized  by  a  sudden  disa[>pearance  of  the  serious  symptoms 
and  immediate  improvement,  this  being  known  as  crisis. 

Convalescence  is  brief  or  protracted  according  to  the  extent  of  the  damage 
to  be  rei>aired.  Sometimes  during  convalescence  the  sym[itoms  all  reappear, 
and  a  relapse  or  repetition  of  the  disease,  usually  less  severe  than  the  original 
affection,  makes  its  appearance.  There  may  l>e  several  relapses,  and  ijalienls 
who  have  successfully  j>assed  through  the  disease  may  die  in  the  relapse. 
Any  exacerl»ation  of  disease,  as  well  as  a  relapse,  may  be  described  as  a 
recruiiescence. 

The  termination  of  disease  may  be  in  a  more  or  less  complete  return  to 
health,  or  rectwery\  as  in  most  of  the  acute  affections,  or  in  iftath.  Incom- 
plete recovery  al.so  sometimes  occurs,  producing  a  chronic  or  indefinite  con- 
tinuance of  the  morbid  process.  After  recovery  from  a  disease,  other  disea.sed 
conditions  de|jending  upon  conditions  set  up  by  the  original  process  may 
appear.  These  are  secondary  diseases  or  sequeiit.  Thus,  after  diphtheria  it 
is  common  for  paralysis  of  certain  groups  of  muscles  to  occur  from  toxic 
injury  to  the  nerves.  In  di]>htheria  and  tyi)hoid  fever  remote  abscesses 
sometimes  result  from  the  entrance  of  pyogenic  baijleria  into  the  blood  from 
the  lesions  of  the  disea.se.  After  pleurisy  and  peritarditis  fibrous  adhesions 
may  deform  the  chest  and  embarrass  the  circulatory  and  respirator)*  functions. 
Peritoneal  adhesions  following  jjerilonilis  may  lead  to  obstruction  of  the 
intestines  and  to  death.  The  sctjuelae  of  disease  are,  therefore,  important, 
serioas,  and  sometimes  themselves  fatal.  , 


chapter   i. 
The  etiology  of  disease 

To  define  disease  as  an  uihamionious  relation  of  ihe  individual  lo  his 
environment  is  sufficient  to  sti^^cst  what  tnultiiiidinous  fartors  have  to  be 
considered  under  the  head  of  elioloyy.  ITie  individual  may  be  i  ongenitally 
deficient  in  parts  and  unable  ]jro]>erly  to  perform  his  functions;  or  he  may 
inherit  from  his  ])arents  certain  vices  thai  pervert  his  nutrition  and  cause  fatal 
weakness;  or  he  may  accidentally  lose  important  members  and  miss  their 
absent  functions  ;  or  he  may  become  the  host  of  i>arasites  which  absorb  his 
nourishment,  poison  him  with  their  products,  or  lran»fom»  his  tissues  into 
useless  perversions  ;  or  he  niay  become  intoxicated  through  extrinsic  poisons 
taken  in  the  air,  food,  or  water;  or  his  metal)olism  may  become  defec- 
tive and  he  may  succumb  to  j>oisons  generated  within  his  own  body.  Add 
to  these  the  rigors  of  climate,  the  fury  of  the  elements,  the  feel>leness  of 
youth  and  the  miseries  of  old  age,  and  it  will  be  seen  that  the  **  devils  by 
which  we  may  be  possessed  tan  truly  be  called  legion." 

The  factors  involved  in  the  etiolog)'  of  disease  may  be  divided  into 
intrinsU  and  exirinsic. 


I.  INTRINSIC  FACTORS  IN  THE  ETIOLOGY  OF  DISEASE. 


—This  teiin  is  much  misused  in  medicine,  being  ap[>lied  to 
onditions  that  have  nothing  to  do  with  it  in  the  true  biologic 


Heredity. 

many  prenatal 
sense. 

In  biology  the  term  heredity  is  used  to  describe  conditions  transferred  from 
parent  to  offspring  through  peculiarities  of  the  germ  plasm.  It  does  not  refer 
to  accidental  condilions  of  ]]renatal  life  l>y  which  the  health  or  perfection  of 
the  ofispring  is  affected. 

It  has  not  been  determined  through  what  means  the  hereditary  transmis- 
sion of  peculiarities — especially  actjuired  peculiarities — lakes  place.  All 
theories  thus  far  suggested  tail  to  e\[ilain  the  ]ihenomena. 

Biologists  differ  as  to  whether  acijuired  characteristics  can  be  transmitted 
lo  offspring  or  not.  If  not.  then  there  cannot  be  such  a  thing  as  a  hereditary 
disease  or  deformity. 

I^marck  and  Danvin  believed  ftrnily  in  inheritance  and  in  the  transmis- 
sion of  acquired  characteristics,  and  l>anvin  made  it  the  Iwsis  of  his  iheoiy 
of  evolution.  Weissmann,  and  perhaps  a  ntajority  of  the  biologists  of  the 
present  dav,  doubt  or  disbelieve  its  [mssibility.  It  seems  certain  that  ex[»eri- 
mental  characteristics  are  not  transmitted — /.  c,  mutilations  such  as  result 
from  circumcision,  arapuLitions,  scolisei  loiiiy,  etc.,  are  not  transimitted,  but 
it  appears  certain  that  spontaneoiLsly  aciiuired  variarions  from  the  nonnal 
may  be  transmitted. 

.\dami  has  suggested  that  heredity  may  be  explained  uj»on  the  assumption 
that  the  idioplasm^  or  that  |>art  of  the  protoplasm  possessing  \ital  properties, 
is  composed  of  a  mass  of  molecules  which  fonn  a  central  ring,  to  which 
side  rings  may  be  attached  or  from  which  they  may  be  detached  without 
alteration  of  the  central  primitive  ring.  Environment  causes  the  central 
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ring  to  have  attached  certain  side-chain  combinations,  and  in  this  way  the 
modifications  of  tissue  cells  are  consummated.  In  the  same  manner  environ- 
mental conditions  lead  to  further  modifications  in  the  form  of  new  lateral- 
chain  combinations.  Those  lateral  chains  which  are  last  developed  are  the 
least  stable  and  the  most  readily  lost,  while  those  which  have  been  attached 
for  a  long  period  of  time  are  not  readily  loosened.  Thus  it  is  that  recent 
changes  in  structure  or  alterations  of  environment  produce  with  the  general 
idioplasm  combinations  too  weak  to  be  transmitted,  while  lateral  chains 
which  have  been  active  for  generations  tend  to  persist. 

In  sexual  conjugation,  idioplasms  with  different  lateral-chain  combinations 
and  affinities  unite,  and  there  results  an  idioplasm  not  possessing  the  identical 
properties  of  either  parent,  but  emendated  in  character  and  constitution 
toward  the  constitution  of  either  one  or  the  other,  according  to  the  prepon- 
derance in  number  or  chemical  activity  of  the  molecules  entering  into  com- 
bination. This  hypothesis  explains  patasyphilitic  lesions,  for  example,  as  a 
result  of  the  transmission  to  the  child  of  an  idioplasm  that  had  acquired  cer- 
tain abnormal  chemical  combinations  as  a  result  of  jiarental  infection.  Or 
the  transmission  may  be  by  intoxication,  the  intoxication  being  represented 
by  a  combination  of  toxiferous  molecules  with  the  idioplasm  that  is  trans- 
mitted to  the  offspring. 

Consansrtiinity  and  inbreeding  are  dangerous  from  their  tendency  to  ac- 
centuate family  weaknesses,  this  danger  being  in  proportion  to  the  deviation 
from  the  normal  of  those  concerned. 

False  iieredity  or  apparent  lieredity,  commonly  mistaken  for  heredity, 
consists  in  the  modification  of  the  embryo  by  conditions  occurring  during 
prenatal  life.  Thus,  certain  infectious  diseases,  such  as  small-pox  and  syphilis, 
may  be  transferred  from  mother  to  fetus  through  the  placental  circulation 
and  cause  a  disease  acquired  from  the  parent.  It  seems,  however,  that  in 
the  case  of  syphilis  the  cause  of  the  disease  can  be  contained  in  the  germ 
cells  themselves  and  grow  concomitantly  with  the  embryo,  thus  ca\ising  infec- 
tion at  the  very  moment  of  impregnation.  Here  again,  however,  we  have 
to  do  with  an  extraneous  infectious  element,  and  though  the  cause  of  the  dis- 
ease is  contained  in  the  genu  plasm  and  the  disease  is  handed  down  from  parent 
to  offspring,  it  is  not  hereditary  in  the  true  biologic  sense,  but  is  an  exami)le 
of  apparent  heredity. 

The  hereditary  conditions  thus  far  considered  refer  to  immediate  peculiari- 
ties; thus,  the  parent  having  a  peculiarly  situated  lock  of  white  hair  trans- 
mits the  peculiarity  to  the  child  ;  or  the  parent  has  six  fingers  or  toes  and 
the  child  has  the  same ;  or  some  other  marked  peculiarity  of  the  jjarent  is 
observed  in  the  child.  Hereditary  conditions,  especially  in  connection  with 
certain  diseases,  are,  however,  more  remote  ;  thus,  in  hemophilia  or  "  bleeder's 
disease"  we  find  a  certain  mode  of  transmission,  the  males  suffering  from  the 
disease  may  not  transmit  it  to  their  immediate  offsj)ring,  though  their  daugh- 
ters are  very  apt  to  transmit  it  to  their  sons,  thus  skipping  a  generation. 

A  peculiar  reversal  to  primitive  structural  tyi>es  is  seen  in  what  is  known 
as  atavism^  in  which  the  traits  of  remote  ancestors  may  make  their  appear- 
ance. Among  these  may  be  mentioned  flat-foot,  prognathism,  receding  fore- 
head, projecting  and  massive  ears,  all  characteristics  of  the  lower  races  and 
of  the  simian  family.  Individuals  possessing  well-marked  atavistic  stmctural 
defects  are  commonly  observed  to  be  mentally  and  morally  deficient  as  well. 

Hereditary  tendencies  or  i)redispositions,  such  as  occur  in  the  offsj)ring  of 
tuberculous,  cancerous,  and  neurasthenic  subjects,  may  depend  upon  trans- 
mitted physiologic  peculiarities  or  may  be  nothing  more  than  the  result 
of  lack  of  vigor  of  the  germ  plasm,  whose  development  results  in  a  feeble 
individual. 
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Congenital  diseases  have  nothing  whatever  to  do  with  heredity,  but  de- 
pend upon  accidents  of  prenatal  life. 

Age. — Age  has  a  distinct  inlluence  upon  the  occurrence  of  disease.  In 
general  it  may  be  said  that  the  extremes  of  life  show  the  greatest  jircdis|>o- 
sition  to  disease.  Certain  diseases,  usually  mild  infections,  are  character! ^ed 
as '*  i:hildren's  dit>eases,"  though  they  may  occiUiionally  attack  adults,  and 
may  be  fatal  both  to  children  and  adults.  An»ong  these  arenunnps,  measles, 
chicken-pox,  rolheln,  scarlatina,  and  pertussis.  Children  are  markedly  pre- 
disposed to  gastro  intestinal  disturl^nces  in  conseijuence  of  the  delicacy  of 
the  digestive  organs.  They  are  protected  from  many  of  the  diseases  of  adults 
that  depend  upon  exposure  to  the  elements  or  upon  free  assot:iation  with 
other  persons. 

At  the  time  of  adolescence  a  number  of  physical  and  mental  disturbances 
may  occur.  With  early  adult  life  women  begin  to  experience  the  dangers 
aJid  consequences  of  childbirth,  and  men  are  apt  to  show  marked  increase  in 
venereal  affections.  About  middle  life  the  results  of  youthful  indiscretions 
may  show  their  effects,  and  the  cares  and  worriments  of  social  life  begin  to 
tell  \x\yow  the  nervous  system.  Beyond  middlelife  the  tendency  to  carcinoma 
increases  markedly  and  fibrosis  of  the  orphans  makes  its  apix'arance.  With 
old  age  I  omes  the  brittleness  and  inelasticity  of  the  blood  vessels,  predispos- 
ing to  apoplexy,  uremia,  etc. 

Sex. — Sex  exerts  a  vcr>'  marked  determining  effect  upon  disease,  both 
because  of  the  structural  and  physiologic  differences  between  the  male  and 
female,  and  because  of  the  [let  uiiar  social  conditions  alTecting  each.  Women, 
of  course,  suffer  from  alTet  tions  incident  to  childbirth,  and  on  this  account 
are  predisposed  to  special  ills,  but  notwithstanding  it,  they  lusually  live  pro- 
tected and  moderate  lives  ;  while  men  are  abroad,  exposed  to  the  elements 
and  tempted  to  excesses  of  all  kinds. 

Up  to  about  the  fifteenth  year — /.  ^.,  until  after  puberty,  there  is  no  con- 
siderable difference  as  to  morbidity  and  mortality  between  the  sexes.  With 
increasing  years,  however,  males  show  a  prei>onderance  in  regard  to  alcohol- 
ism and  other  forms  of  intoxication,  typhoid  fever,  rheumatism,  urinar>-  and 
venereal  diseases,  cirrhosis  of  the  liver,  kidney's,  and  ner>ous  system  ;  while 
females  suffer  n\ore  markedly  from  anemia,  cancer,  peritonitis,  and  intra- 
j>elvic  tumors  having  their  origin  in  the  sexual  organs. 

Hemophilia  is  essentially  a  disease  of  men  ;  osteomalacia  a  disease  of 
women. 

Race. — While  natiiraJ  immunity  to  different  diseases  is  characteristic  of 
different  animals,  there  arc  but  few  striking  illustrations  of  it  among  the 
different  races  of  men.  It  is  said  that  the  Jaitaneseare  immune  against  s<:ar- 
latina,  the  Chinese  against  cholera,  and  the  negro  against  yellow  fever. 
These  forms  of  immunity  are,  however,  possibly  less  jwDsitivc  than  is  usually 
claimed.  The  apiiarent  exceptional  severity  of  measles  among  adults  in  the 
Fiji  Islands  and  among  other  savage  peoples  may  be  but  the  natural  course 
of  the  disease  among  those  not  protected  by  infection  in  youth.  Jews  are 
said  to  he  predisposed  to  diabetes  and  resistant  to  tul>erculosis. 

Many  of  the  racial  susceptibilities  may  be  no  more  than  the  result  of 
abnormal  environment  and  habit ;  as,  for  e.xample,  the  fre(iuency  of  tuber- 
culosis among  Indians,  E»]uimaux,  and  other  savage  peoples  introduced  into 
civilized  so<  iety.  Some  may  also  depend  upon  diet,  the  cereal-eating  Oriental 
races  having  less  resisting  power  than  the  meat -eating  peoples  of  the  Ocddcnt. 
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n.   EXTRINSIC  FACTORS  OF  DISEASE. 

Physical  Agencies. — The  lesions  caused  by  physiuiil  agencies  are  said 
to  tw  traumatiiy  and  vary  with  the  nature  of  the  force. 

MechanlcAl  forces  effect  changes  in  the  l>ody  according  to  the  evteni, 
severity,  rapidity,  and  duration  oi  ihcir  artion.  Wemay  consider  the  action 
of  such  forces  under  the  separate  headings  of  I'ressure,  Contusion,  lacera- 
tion, Incision,  Perforation,  ami  Concussion. 

Pressure. — Continued  pressure  is  folloncd  by  atrophy  because  of  the 
resulting  malnutrition.  Iiitennittent  pressure  causes  atrophy,  deformity,  or 
hyperplasia  according  to  the  associated  conditions.  Wearing  heavy  leather 
aprons  tied  about  the  body  by  cords  is  a  freqiient  cause  of  atro[>hy  of  the 
subcutaneous  tissue  and  adipose  tissue  beneath  the  cord.  The  ]>ressure  of  a 
tightly  fitting  corset  upon  the  costal  cartilages  causes  them  to  turn  in,  thus 
lessening  the  capacity  of  the  upper  jxirt  of  the  abdomen.  This  defonuity 
of  the  chest  wall  brings  the  edge  of  the  costal  cartilages  in  contact  with  the 
liver,  which  is  pressed  ujjon  and  atrophies,  sometimes  to  the  extent  of  being 
almost  cut  in  half,  the  parts  Iteing  connected  by  the  fibrous  tissue  of  the 
organ  only. 

The  pressure  of  an  ill-fitting  shoe  u[ion  the  toes  may  cause  hyi)erenua, 
succeeded  by  an  epithelial  overgrowth  and  the  formation  of  a  corn.  The 
hands  of  oarsmen  become  callous  from  epidenital  thickenings,  and  the  finger- 
tips of  violin  players  show  marked  horny  protections. 

When  solid  bodies  enter  the  body  and  remain  there,  whether  they  are  as 
small  as  the  particles  of  coal  dust  in  anthrac.osis,  or  as  large  as  musket  l)alls, 
they  keep  up  a  persistent  pressure  upon  the  surrounding  tissues  that  is  suc- 
ceeded by  connective-tissue  jiroliferation. 

The  weight  of  the  body  itself  pressing  upon  its  skeleton  is  the  cause  of 
bony  deformities  in  such  diseases  as  osteomalacia  and  rickets. 

Qmfusion  results  from  sudden  forcible  contact  with  blunt  objects.  It  is 
a  frequent  form  of  injury,  and  usually  causes  damage  of  the  contused  tissues, 
dei>ending  upon  the  force  and  character  of  the  resistance.  The  energy  of 
any  force  is  equal  to  one-half  of  the  product  of  its  mass  into  the  square  of 
its  velocity.  The  velocity  is,  therefore,  much  more  important  than  the  size. 
Contusions  usually  result  in  *' bruising"  the  tissues,  which  appear  upon  the 
surface  to  have  a  dark-purple  <  olor  from  ecch\Tnosis  of  blood  from  injured 
capillaries.  Swelling  is  always  present.  Bones  contused  are  fret|uently 
fractured  and  not  infrequently  comminuted. 

The  effects  of  contusion  are  sometimes  transmitted  and  focus  upon  dis- 
tant points,  as  in  the  fracture  of  the  skull  opposite  the  point  struck,  in  what 
is  described  as  'Vc/z/rrr/w/."  The  effects  of  contusion  sometimes  appear  in 
the  interrul  organs  without  lesions  of  the  skin,  for  similar  reasons. 

Lacfration  is  mechanical  injury  ac<:ompanied  with  breaches  in  the  con- 
tinuity of  the  tissue  affected.  It  may  result  from  the  same  forces  producing 
contusions,  but  \isually  depends  upon  contact  with  sharper  objects  or  upon 
greater  velocity  of  the  damaging  force. 

laceration  cannot  occur  without  nipture  of  blood  vessels  and  other  im- 
[>ortant  structures.  As  the  force  both  crushes  and  tears  the  tissues  the 
hemorrhage  is  usually  not  great,  though  the  damage  to  the  soft  i)arts  is  very 
considerable. 

Indsiott  results  from  contact  with  keen  and  shaq)  objects.  It  results  in 
cleanly  opened  wounds,  in  which  the  blood  vessels,  being  freely  opened, 
bleed  actively.  The  tissues  incised  are  completely  severed.  Such  wounds 
heal  most  kindly  because  the  injury  scarcely  extends  l)eyond  the  surfaces  of 
the  wound. 


24 


THE  ETIOLOGY  OF  DISEASE, 


Perforation  results  from  |>ointed  oUjetls  and  from  small  objects  with  great 
A'clocity,  such  as  bullets,  arrows,  etc.  The  damage  will  depend  entirely  upon 
the  nature  and  velocity  of  the  oliject.  A  clean  dagger  wound  may  not  differ 
materially  from  an  imiscd  wound.  An  arrow  with  a  t  rudely  (  hipjved  flint 
head  gives  a  combined  contusion,  laceration,  and  perforation  thai  heals  less 
readily. 

In  the  case  of  gunshot  wounds  the  chief  difference  will  depend  upon  the 
velocity  of  the  projectile.  The  higher  the  \elocity  of  the  projcLtile  the  less 
it  influences  the  tissues  with  which  it  tonics  in  contact ;  the  lower  the  velocity 
the  more  it  daniages  thein.  The  modern  rifle  bullet  of  small  caliber  is  far 
less  destructive  to  the  tissues  than  the  old  musket  liall,  chiefly  becavise  of  the 
diflercnce  in  velocity.  A  spent  ball  docs  much  more  harm  than  one  moving 
rapidly.  It  is  becau.se  the  projectile  has  its  velotity  diminished  by  the 
resistance  of  the  tissues  that  the  wound  of  exit  is  more  .serious  than  that 
of  entry. 

Contussion  is  a  violent  agitation  of  the  l)ody,  resulting  chiefly  from 
severe  jara.  It  may  de|>end  upon  conditions  already  dcscrilied,  or  without 
them,  as  in  explosions  with  the  terrible  rending  efi'ect  of  the  enormous 
pressure  of  the  liberated  gases.  Jars  of  the  central  nervous  system  may 
])roduce  cotnmotio  ctr€f>n\ 

rraiimatic  injuries  of  all  kinds,  but  chiefly  those  associated  with  breach 
of  continuity  of  the  skin,  predispose  to  infection  according  to  the  extent  of 
the  devitalization  of  tissue.  The  greater  the  devitalization  the  greater  the 
loss  of  resistance  to  bacterial  invasion.  \ 

Temperflture. — The  extremes  of  temi»eralure  are  incom|tatible  with  life. 

/Iciit  can  be  compensated  for  to  a  limited  extent  by  the  cutaneous  perspi- 
ration, the  eva|joration  of  which  keeps  the  skin  surface  moist.  As  soon  as 
the  temperature  reaches  55°  C.  this  compensation  l)econies  insufticienl  and 
death  follows,  |)receded  by  anxiety,  headache,  accelerated  cardiac  and  respi- 
ratory activity,  and  convulsions  or  asthenia. 

A  brief  exposure  to  very  high  lemiferatures  (200°  C.)  maybe  safely  made 
in  a  perfectly  dry  atmosphere. 

Burns  result  from  the  local  effects  of  excessive  heat.  Four  classes  of 
bums  are  destTil>cd,  and  sufficiently  explain  what  takes  place:  i.  Hyper- 
emia of  the  exposed  surface  ;  2,  extravasation  of  serum  and  colliqiiation  of 
certain  cells,  leading  to  vesication  ;  t^,  coagulation  of  the  cytoplasm  of  the 
cells,  resulting  in  necrosis  and  extending  more  decjily  into  the  tissues;  4, 
more  or  less  complete  oxidation  or  incineration  of  the  tissues,  extending  to 
and  even  affecting  the  bones. 

Following  extensive  superficial  burns,  the  withdrawal  of  large  ([uantities 
of  senim  from  the  blood  is  followed  by  anhydremia  with  hemolysis  and  a 
tendency  to  thrombosis.  The  excretory  organs  are  injured  by  the  altered 
quality  of  the  blood  and  the  kidneys  may  cease  to  fimctionale  properly. 
There  is  diminished  oxidation  of  the  tissues,  with  a  tendency  to  fatty  degen- 
eration. 

In  some  cases  of  extensive  superficial  burns,  death  has  resulted  subse- 
quently from  a  i>erforating  ulcer  of  the  duodenum,  the  mechanism  of  whose 
formation  is  not  clear,  but  may  de])cnd  upon  thrombosis  of  some  of  the 
small  vessels  and  corrosion  by  the  entering  gastric  juice. 

Coid, — (Jeneral  reduction  of  temperature  is  much  more  difficult  to  com- 
pensate for  than  general  increase.  Unless  the  body  be  firoiecied  by  clothing, 
so  as  to  prevent  the  radiation  of  heat,  its  combustion  is  insufficient  to  meet 
the  requirements  of  even  ordinarily  severe  climates.  When  exposed  to 
low  iem|>erature  the  cells  of  the  body  fall  into  a  condition  of  rigidity  that 
gradually  ascends  to  the  nervous  system,  whose  cells  becoming  rigid  cease  to 
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innervate  the  cardiac  and  respiratory  apparatus,  so  that  death  is  preceded  by 
sleep  and  stupor. 

Loca/  Effects  of  Cold, — Parts  of  the  body  are  not  infrecjuently  frozen,  and 
may  be  lost  in  consequence.  The  primary  effect  of  cold  upon  the  surface  of 
the  body  is  to  occasion  contraction  of  the  superficial  blood  vessels.  'I'he 
contraction,  however,  eventually  gives  place  to  a  paralytic  dilatation,  by 
which  the  blood  entering  the  surface  of  the  body  in  increased  volume  be- 
comes chilled.  If  a  part  of  the  body  freeze  during  the  stage  of  vascular  con- 
traction, it  appears  white  and  feels  cold  and  solid.  If,  on  the  other  hand,  it 
freeze  during  the  stage  of  vascular  dilatation,  it  appears  leaden  and  swollen 
and  feels  hard  and  cold. 

The  outcome  of  freezing  will  depend  upon  its  duration  and  the  extent  of 
the  cellular  disorganization.  If  the  freezing  be  superficial  and  no  damage  is 
done  to  the  blood  vessels  the  part  may  recover  perfectly,  and  many  persons 
have  had  their  ears  freeze  in  severe  weather  without  very  serious  consequences. 
If,  however,  the  consolidation  of  the  tissues  descend  more  deeply,  and  the 
blood  vessels  are  affected  and  their  walls  damaged,  and  many  of  the  cells  of 
the  part  disorganized,  the  death  of  the  part,  or  gangrene,  sets  in.  Such  gan- 
grene will  be  moist  or  dry  according  to  the  blood  content  of  the  part. 

It  is  during  the  thawing  of  the  frozen  part  that  the  re-entrance  of  blood 
manifests  the  vascular  and  other  disturbances  present.  It  is  popularly,  though 
perhaps  erroneously,  supposed  that  frozen  jiarts  should  be  slowly  thawed,  so 
as  to  prevent  too  violent  a  reaction  and  an  increased  vascular  disturbance. 
It  is,  however,  probably  true  that  the  disturbance  is  already  complete,  but 
only  appears  when  the  part  again  softens,  and  no  exercise  of  care  can  pre- 
vent it. 

Electricity  is  capable  of  damaging  the  body  either  through  the  heat  gen- 
erated or  through  the  resistance  to  its  passage  through  the  body.  Electric 
burns  are  usually  deep  and  destructive,  and  are  accompanied  by  considerable 
shock. 

Powerful  electric  currents  may  occasion  death  through  the  resistance  the 
body  offers  to  their  passage.  Lightning  stroke  operates  in  the  same  manner. 
Either  lightning  or  artificial  electricity  causes  death  when  powerful  enough; 
or  produces  a  shock,  followed  by  more  or  less  injury  to  the  nervous  system, 
when  less  potent ;  or  causes  a  disagreeable  shock,  with  muscular  contraction, 
etc.,  if  still  less  powerful. 

In  death  from  lightning  stroke,  peculiar  puq)lish  arborescent  markings 
early  appear  upon  the  surface  of  the  body,  but  disapi)ear  later. 

X-ray»  appear  to  be  distinctly  destructive  to  the  body  cells  when  expos- 
ure to  them  is  i)rolongcd  or  frequently  repeated,  when  high-vacuum  tubes  are 
employed,  and  when  the  tube  is  held  close  to  the  skin,  but  Codman  estimates 
the  chances  of  .v-ray  burns  to  be  less  than  i  in  10,000.  The  form  of  burn 
most  frequently  seen  is  called  "skiagraphers'  dermatitis,"  and  occurs  chiefly 
on  the  face  and  hands  of  .v-ray  workers,  tubemakers,  and  exhibitionists. 
The  skin  first  appears  chapped,  then  hyjiertrophic,  and  is  wrinkled,  fissured, 
and  cracked. 

In  more  mild  cases  the  nutrition  of  the  nails  is  seriously  modified,  so  that 
they  become  deformed,  striated,  and  brittle.  When  a  little  more  severe, 
blebs,  exfoliations  of  epidermis,  and  loss  of  the  nails  result,  and  the  nutri- 
tion of  the  part  becomes  so  disturbed  that  healing  is  slow.  More  severe 
cases  may  progress  to  ulceration,  sloughs,  extending  so  deejjly  as  to  expose 
the  tendon  sheaths  and  joints,  sometimes  forming. 

In  the  accidental  cases  occurring  in  those  subjected  to  single  exposures, 
the  lesions  resemble  bums  of  the  first,  second,  and  third  degrees. 

Rare  cases  of  burns  or  lesions  of  internal  organs  have  been  recorded,  but 
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Gilchrist,  Scott,  and  Codrnan  all  find  the  evidence  of  their  actual  existence 
i|iiitt;  doublful. 

The  fiathology  of  the  lesion  is  obscure,  his,  however,  supposed  to  depend 
upon  injury  of  the  trophic  nerves  of  the  part,  Ueiause  the  lesion  is  delayed 
in  its  ajipearance,  is  progressive  in  chararter,  and  fails  to  react  to  stimulating 
irealnient.     Microscopically  the  lesions  resemble  those  of  inflammation. 

BecquerePs  rays,  discovered  in  1896  Uy  M.  Hecquerel.  are  given  off  from 
certain  radiant  substances,  such  as  uranium  siihs,  radium,  pitch  blend,  chalco- 
lite, antunite,  cleveite,  monagite,  and  other  minerals.  The  rays  are  lumi- 
nous, actinic,  and  skiagraphic.  They  also  render  the  air  through  which  they 
pass  a  conductor  of  electricity.  The  prolonged  action  of  these  rays  upon 
the  skin,  as  when  radiant  substances  are  carried  in  the  po<  kei,  may  [iroduce 
bums  somewhat  similar  to  those  caused  by  .\-rayif.  The  skin  is  hard,  swollen, 
and  jainful  from  erythema,  desquamation,  and  chronic  ulceration.  The  burns 
may  persist  for  months. 

Light. —  The  exi)Osure  of  the  retiiia  to  any  intense  light,  such  as  that  of  the 
sun  or  the  electric  arc,  calcium,  or  acetylene  lights,  and  even  ordinary*  gas, 
incandescent,  and  lamp  lights,  is  very  destnjctive  to  sight  from  the  occur- 
rence of  acute  retinitis. 

Light  also  affects  the  pigment  deposition  in  the  dermal  cells.  Exposure 
to  the  sun  causes  tanning  and  freckling,  and  may  even  jjroduce  an  acute 
dennaiitis  with  vesiiation.  KIcctric  lights  may  ]vroduce  a  similar  effect,  but 
do  so  only  when  the  exposure  is  prolonged  and  the  object  in  close  proximity. 

Sounds  have  an  inllucnce  upon  the  health  to  a  more  considerable  degree 
than  might  at  first  be  imagined,  t^xcessive  atmospherii:  vibrations,  such  as 
accompany  the  discharge  of  cannon,  may  cause  considerable  distre.ss  of  the 
organs  of  hearing.  Constant  noise,  as  in  Ixiilcr  and  mac  hinc  shops,  causes 
permanent  deafness.  Pen>islent  confusion  of  sounds,  ^uch  as  characterize 
the  btisile  of  a  great  city,  with  occasional  outbursts  of  fire,  ambulance,  and 
ixslice  [tatrol  l>ens.  etc,  are  said  to  predispose  to  neurasthenia. 

Atmospheric  pressure  probably  exerts  ver>'  little,  if  any,  influence  upon 
animals  in  their  normal  environment,  for  the  reason  that  they  have  during 
their  entireexistence adapted  iheirstnicture  tothe  normal  pressure.  Changes 
of  altitude,  however,  early  show  their  effects  either  through  rarity  or  increased 
pressure. 

1.  Diminished  atmospheric  pressure  is  experienced  by  all  who  ascend  high 
mountains  or  make  balloon  ascensions.  The  lips  first  become  livid,  then 
blue;  there  is  more  or  less  dyspnea  and  some  nervous  excitement.  Fainl- 
ncss,  hemorrhage,  and  vomiting  may  occur.  Thf  condition  is  commonly 
known  as  ''  mountain  sickness." 

Diminished  atmospheric  pressure  increases  the  number  of  red  corimscles 
in  the  blood,  with  corresponding  increase  in  their  specific  gravity  and  hemo- 
globin content.  These  changes  develop  in  a  brief  time  and  pereist  after 
return  to  ordinary  altitudes. 

2.  Ificreaseii  atfHospheric pressure  is  experienced  in  diving-bells  and  suits. 
The  s)Tnptoms  consist  of  ringing  in  the  ears,  bleeding  from  the  nose,  ears. 
and  other  mucous  membranes,  delirium,  and  sometimes  palsy.  Degenera- 
tion and  vacuolation  of  the  cells  of  the  central  nervous  system  have  been 
found.  The  untoward  symptoms  make  their  appearance  upon  rajtid  return 
to  the  nomaal  atmospheric  pressure.  The  condition  is  commonly  spoken  of 
as  '*  caisson  disease." 

Season  has  its  effect  upon  disea.sc.  During  the  winter  months  the  hos- 
pitals fill  up  with  pneumonia  cases,  the  dispensaries  with  laryngitis,  bron- 
chitis, etc.  Diphtheria  also  occurs  throughout  the  winter  rather  than 
throughout  the  summer.     With  the  advent  of  spring   typhoid  fever   and 
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malaria  make  their  appearance,  [>ersisting  during  the  summer  and  autumn. 
In  the  sinnmer  yellow  fever,  malarial,  and  diarrheal  diseases  are  more  iVe- 
quent  than  at  any  other  season.  The  explanation  of  sotne  of  these  diseases 
and  their  relation  to  seasons  is  easily  made.  Jhus,  malarial  and  yellow  fever 
depend  upon  certain  mosquitoes,  and  ocriir  only  diirin^^'  the  seasons  in  which 
they  are  active.  Diarrheal  diseases  of  infants  during  the  summer  depend  in 
part  upon  micro-organisn^al  pollution  of  the  milk  ;  those  of  adults  (jartly 
upon  green  fniits,  partly  upon  such  j:arasiies  as  Anneba  coli. 

CliniAte  has  such  a  far-reaching  inlluence  upon  health  and  disease  that 
climatology  has  become  an  important  study  in  recent  years.  The  features  to 
be  considered  as  bearing  upon  disease  are  the  latitude,  altitude,  character  of 
the  soil,  proximity  to  botlies  of  water,  the  number  of  trees,  and  the  preva- 
lence of  winds  and  rains. 

The  adaptability  of  the  human  being  to  his  environment  has,  through  the 
aid  of  buildings  proicrtin^'  him  from  the  weather,  fires  maintaining  the  tem- 
perature, and  clothing  to  cover  the  body,  enabled  mankind  to  overcome 
the  rigors  of  climate,  so  that  latitude  has  ceased  to  be  an  exciting  cause  of 
disease. 

Exposure  to  cold  in  Arctic  climates  may  cause  death  by  freezing,  or  the 
loss  of  ]iarts  from  gangrene  following  freezing.  Pneumonia  is  common  in 
cold  climates  and  cold  seasons.  The  cold,  by  causing  the  members  of  a 
family  or  community  to  huddle  together  and  live  in  close  relationship  to 
their  domestic  animals,  favors  tht  spread  of  diseases  communicated  from  indi- 
vidual to  individual  or  from  animal  to  man. 

In  hot  climates,  especially  when  humid,  parasitic  and  epidemic  diseases 
are  fre^juent.  Oastro-iniestinal  diseases  also  i)revail.  Excessively  hot,  dry 
climates  fro  |iiently  produce  heat  stroke  and  insolation.  The  exposure  of  the 
body  necessary  for  couifori  in  hot  climates  predisposes  to  the  ot:currence  of 
diseases  transmitted  by  the  biles  of  insects,  and  to  dermal  i>oisonings  by 
iasects,  plants,  etc. 

Temperate  latitudes  are  shown  by  the  pros[>erity  of  the  human  race  occu- 
pying them  to  be  best  adapted  lo  ihe  reijurrements  of  mankind, 

The  effect  of  altitude  has  been  considered  under  the  head  of  Atmospheric 
Pressure. 

Moist  altnosjihcres  seen^  to  predispose  to  tuberculosis.  Moist,  cold 
climates  ap[>uar  to  predisfjose  to  rheumatism. 

The  telluric  intluences  are  marked,  those  regions  ap]>earing  to  be  most 
salubrious  in  which  a  loose  soil  readily  drains  away  the  rain  water. 

Trees  are  extremely  useful  because  of  the  evaporation  of  water  that  they 
occasion,  which  dries  the  soil  and  discharges  some  moisture  into  the  air. 
They  also  utili/e  the  CO,,  and  thus  continually  purify  the  air. 

The  peculiar  geogra[)hic  distribution  of  certain  diseases  usually  depends 
upon  the  presence  or  absence  of  their  sj^ecific  parasites  in  certain  areas.  It 
may,  however,  depend  u|»on  the  manners  and  custonts  of  the  people. 

Intoxication. — A  poison  is  a  definite  chemical  substance  of  which  small 
quantities  are  cai)able  of  exerting  an  injurious  effect  upon  the  functional  or 
slnictural  integrity  of  the  organism. 

Suth  substances  may  be  formed  within  the  body  t>y  its  own  metabolic 
processes  and  accumulate  in  injurious  proportions  through  failure  of  the  usual 
phj'siologic  mechanisms  for  their  destruction  or  elimination,  or,  as  is  more 
frc-<pienily  the  case,  may  be  introduced  from  without.  The  first  condition 
occasions  what  is  des<ribed  as  atttoinfoxication,  autoihthomms  intoxication,  or 
atdof^enoux  intoxication  ;  the  second,  fxo^enous  intoxication. 

Autotfitoxicatwn  results  from  the  injurious  action  of  substances  produced 
by  the  metabolic  processes  of  the  body  itself. 
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In  the  meta!x)lisni  of  the  body  such  substances  are  constantly  being  formed, 
ihe  only  reason  they  i>ass  unnoticed  being  the  ready  excretion  that  they  meet 
through  the  eliniinative  organs.  (In  the  section  upon  Metabolism  this  sub- 
ject will  be  treated  at  some  length. ) 

Autointoxication  may  depend  ujjon  : 

1.  Faulty  elimimitioti  of  excremcntitious  substances  that  accumulate  in 
the  blood  and  tissues.  It  usually  makes  its  appearance  in  diseases  associated 
with  suppression  of  the  urinary  or  cutaneous  excretions  and  urenua. 

2.  Excessk'e ^Uifuiular  srcrehoii  is  sometimes  of  ill  effect  upon  ihe  body, 
as  may  be  the  case  in  exophthalmic  goiter  with  excessive  al>sorption  of  thy- 
roid substance. 

3,  Irrfj^thr  absorption  of  digestive  products  may  lead  to  disease.  'Ihus, 
if  the  albumoses  and  peptones  absorbed  from  the  intestine  fail  to  be  trans- 
formed again  to  albumins  by  the  cellular  enzymes  in  their  j^assage  through 
the  intestinal  mucosa,  their  appearance  in  the  blood  causes  intoxication. 

4,  IttcompUte  chcmicai  transformation  of  the  nudcins,  that,  instead  of 
progressing  to  the  formation  of  urea,  yield  xanthin,  hypoxanthin,  adcMiin, 
etc.,  causing  leukomain-poisoning.  Acetone  may  be  im|>erfectly  decom- 
posed in  dial>etes,  causing  acetonemia. 

Leukomains  are  \\ds\\:  chemical  compounds,  closely  resembling  \egetable 
alkaloids,  produced  by  the  metabolic  activity  of  the  organism.  Ii  is  not 
improl^able  that  some  of  them  are  produced  by  ba<:tcrial  activity.  The  leuko- 
mains seem  to  be  in  part  derived  from  the  ttuctein  of  the  cells,  and  in  jjart 
from  krratin  from  the  muscles.  The  mtcieinic  /rukomains  sxc  numerous,  the 
most  important  being  aiienin  (C5H5N5),  hypoxanthin  (C'sH^N^Oj,  xanthin 
{CJA^^^^t  ^uanin  (CjHjN.O),  heteroxanthin  (CtHf,^  ^0_,),  and  pa  raxa  nth  in 
(C,H,N/i.). 

These  substances  are  closely  related  to  uric  acid,  and  have  been  called 
xanthin,  alloxin,  or  purin  bases,  familiarly  as  the  atioxnric  hases,  Cj'anogcn 
is  shown  in  the  chemical  formula  of  nuclein  and  its  derivatives,  but  its  rela- 
tion to  them  is  not  understood. 

These  leukomains  arc  for  the  most  part  whitish  amorphous  or  crystalline 
solids,  forming  neutral  solutions  in  water,  in  which  they  are  syiaringly  soluble. 
They  are  almost  insoluble  in  ether.  They  have  feeble  combining  powers 
with  acids  and  alkalies. 

It  is  not  known  how  definitely  the  leukomains  are  related  to  the  produc- 
tion of  disease,  but  the  ]>rescnt  tendency  is  to  regard  them  as  important 
factors  in  the  alTections  included  under  what  is  known  as  the  '*  uric  acid 
diathesis'' 

The  kreatinic  ieukomains  are  closely  related  to  those  of  the  nuclein  group. 
TTie  principal  meml>ers  of  the  group  are  kreatin  (NtCH,)CH,COOH), 
kreatinin  (NrCH^jCH.CO),  arginin  (QH„N,0,).  />jtf//«  (C«H„N,0,),  and 
hsatinin  (C»H,.Np). 

Exogenous  Intoxication. — Fxogenoiis  poisons  may  be  of  immediate  or 
remote  action  ;  that  is,  some  of  them  at  onre  act  destructively  upon  the 
tissues  with  which  they  come  in  contact,  while  others  must  be  absorbed  into 
the  blood  and  be  carried  to  the  particular  structures  upon  whirh  ihev  act. 
'I'heir  operation  may  also  be  indiscriminate  or  selective^  the  former  having  a 
wide  desinw'live  effect  upon  many  different  tissue  elements,  while  the  latter 
act  only  upon  a  certain  few  cells  that  they  may  reach  only  after  a  cinuitous 
route  through  the  blood  ves.sels. 

Poisons  of  Immediate  and  Indlftcriminate  Action. — These  embrace  the 
caustics  2X\d  irritants.  Their  eflccis  are  most  marked  where  they  first  reach 
the  tissues  in  greatest  concentration.  In  some  ca.ses  the  effect  is  entirely 
local,  depending  uf>on  immediate  contact ;  but  in  other  cases  the  local  action 
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is  succeeded  by  the  absorption  of  the  poison  and  a  later  remote  effect.  The 
chief  poisons  belonging  to  this  class  are  the  caustic  acids  and  alkalies,  the 
salts  of  the  heavy  metals,  especially  mercury,  zinc,  silver,  and  antimony,  a 
few  vegetable  sul^tances,  such  as  croton  oil,  mustard,  rhus,  and  some  animal 
products,  such  as  cantharidin,  venom,  etc. 

The  lesions  produced  by  each  poison  will  be  in  proportion  to  its  activity. 
Cantharides  and  mustard  applied  to  the  skin  produce  erythema,  followed  by 
vesication  and  necrosis.  Croton  oil  produces  a  characteristic  pustulation. 
The  venoms  vary  in  their  effects ;  some,  those  of  bees,  wasps,  and  spiders, 
occasioning  painful  swelling ;  those  of  scoq>ions,  centi]>edes,  and  tarantulas 
causing  much  more  marked  injury  and  destruction  of  tissue;  those  of  ser- 
pents, especially  the  viperidiej  inducing  extensive  sloughs.  Carbolic  acid 
causes  a  whitish  eschar  to  form  upon  the  surfaces  with  which  it  is  brought 
in  contact ;  nitric  acid  destroys  the  tissues  with  which  it  comes  in  contact, 
staining  them  yellow ;  sulphuric  acid  oxidizes  the  tissues,  covering  them  with 
a  black  pulp. 

Some  of  these  poisons  with  immediate  and  indiscriminate  action  are  harm- 
less or  nearly  harmless  when  diluted  ;  but  others,  such  as  arsenic,  phosphorus, 
antimony,  and  some  of  the  venoms,  have  (luite  a  marked  remote  as  well  as 
immediate  effect,  and  when  absorbed  into  the  blood,  especially  in  the  case 
of  phosphorus,  cause  widespread  ])arenchymatous  changes,  with  fatty  degen- 
eration of  the  liver,  kidneys,  and  other  organs. 

In  some  cases  the  absorbed  poison  is  hurried  to  certain  organs  for  elimi- 
nation, and  occasions  greater  damage  through  this  means  than  would  other- 
wise occur.  This  is  especially  true  of  cantharides  and  its  effect  upon  the 
kidneys. 

Poisons  of  Remote  and  Selective  Action. — The  absorption  of  certain 
poisons  into  the  blood  is  frequently  followed  by  a  comhinaium  with  hemo- 
i^iobin^  by  which  the  oxygen-combining  power  is  destroyed.  The  combina- 
tion most  frequently  formed  is  methcmo^lobifi^  isomeric  with  oxyhemoglobin 
but  so  stable  that  oxygen  cannot  be  liberated  in  the  tissues.  The  methemo- 
globin  imparts  a  sepia-brown  color  to  the  blood.  Methenioglobin  is  formed 
in  poisoning  by  many  of  the  coal-tar  products,  such  as  acetanilid,  phenacelin, 
trional,  and  also  by  potassium  chlorate,  pyrogallol,  dinitrobenzol,  nitro- 
glycerin, anilin  oil,  etc. 

Poisonous  quantities  of  carbon  monoxid  combine  with  hemoglobin  to 
form  carho-oxyhemo,^hbin,  that  has  a  cherry-red  color.  A  bright-red  color  is 
also  imparted  to  the  blood  by  hydrocyanic  acid,  de])ending  u])on  cyanhemo- 
^lohin,    Sulphomcthetno^iobin  may  follow  inhalation  of  sulphuretted  hydrogen. 

Hemolysis  also  results  from  the  direct  action  of  poisons  upon  the  blood, 
and  is  observed  in  intoxication  from  phenacetin,  acetanilid,  antipyrin,  trini- 
trobenzol,  potassium  chlorate,  arsenated  hydrogen,  venom,  phallin,  eta 

Coaii^tlation  of  the  blood  may  also  be  caused  by  the  absorption  or  injec- 
tion of  ricin,  abrin,  alcohol,  ether,  heterogeneous  serums,  etc.  Nearly  all 
of  these  "blood  poisons"  have  additional  j)oisonous  effects  upon  the  organs. 

One  of  the  most  interesting  phenomena  attending  intoxication  is  that  of 
selective  action.  This  is  a]>parently  something  more  than  the  chronic  irrita- 
tion of  those  organs  first  receiving  the  absorbed  poison,  as  is  observed  in  cir- 
rhosis of  the  liver  following  chronic  al<  ohol  and  lead  intoxication  :  or  the 
result  of  elimination,  as  in  bichlorid  of  mercury,  lead,  and  cantharides  elimi- 
nation, in  which  the  kidneys  are  affected,  but  bespeaks  some  actual  chemical 
affinity  between  certain  cells  or  groups  of  cells  and  the  toxic  substance. 
Thus,  one  of  the  poisons  in  serpents'  venom  is  markedly  injurious  to  the 
respiratory  center.  Lead,  when  taken  into  the  system  for  any  length  of 
time  in   small   quantities,  causes  **  wrist-droi) "  from  a  form  of  i)eripheral 
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neuritis.  Diphtheria  toxin  selects  the  peripheral  nenes  for  its  activity,  and 
causes  neuritis  and  palsy.  Curara  acts  solely  upon  the  motor  nerves.  Tetanus 
toxin  acts  upon  the  muscles  direct  to  produce  the  tonic  sjtasms,  and  upon  the 
motor  cells  of  (he  cord  to  produce  the  clonic  sjiasms.  Strychnia  stim\ilates 
the  respiratory  center  and  excites  the  motor  nerves  of  the  spinal  cord.  The 
broniids  and  chloral  depress  the  same  cells.  Caffein.  digitalis,  si)artein, 
strophanihus,  eu  .,  ai  t  in  various  ways  iijion  the  rardiar  innervation.  Nitrite 
of  amyl  and  other  drugs  relax  the  vasomotor  ner\es ;  adrenalin  stimulates 
thenu 

These  illustrations  might  be  continued  almost  indefinitely,  but  enough 
have  been  given  to  show  how  remarkable  is  the  activity  of  certain  substances 
upon  specific  cellular  groups.  It  is,  indeed,  a  knowledge  of  these  specific 
actions  of  poisonous  substances  that  fonns  the  foundation  of  therajjeutics,  and 
it  is  only  a  thorough  knowledge  of  their  pharmacology  that  gives  medicine  a 
firm  scientific  station. 

Food  niay,  through  its  excess,  deficiency,  innutritiousness,  or  unwhole- 
someness,  act  either  as  an  exciting  or  predisjtosing  cause  of  disease.  The 
|>athologic  states  to  which  these  abnormalities  give  rise  will  l>e  considered 
under  the  Disorders  of  I>igc*stion  (^/.  ?■.),  so  that  at  this  point  it  may  simi)ly 
be  stated  that  lack  of  food  and  innutritious  foods  predisjxjse  to  weakness, 
atrojiliy,  marasmus,  and  starvation.  Kxcess  of  food  is  aj't  to  occasion  gastro- 
intestinal disturbances  unless  it  happens  that  the  digestive  organs  are  able  lo 
dispose  of  what  is  tonsumed,  when  the  tendency  will  be  toward  obesity. 

Koods  are  regarded  as  unwholesome  when  indigestible,  when  their  nutri- 
tiOMsness  is  below  the  adopted  standard,  and  when  chemical  changes,  such  as 
deroni[»ositioii  or  putrefaction,  cause  them  to  |}econie  irritating  or  poisonous. 

Food  poisons  usually  depend  upon  the  activity  of  fimgi.  Rye  may 
become  poisonous  through  the  growth  of  the  rr^tff  ("spurred  rye'*).  Com 
is  rendered  unfit  for  use  by  the  "blight/*  a  fungous  growth.  Ractcria,  by 
their  growth  in  jiroteid  foods,  sometimes  produce  ptomains  that  may  l>c 
responsible  for  serious  symptoms  following  the  ingestion  of  the  food.  Not 
many  ptomains  are  important  in  this  way,  but  tymfoxicoN^  that  seems  to  be 
responsible  for  *"  icecream  poisonin^y^  mast  be  mentioned.  It  is  not  known 
upon  what  particular  bacterium  the  formation  of  tyroioxiron  deficnds.  Bo(- 
u/ism,  a  form  of  meat-poisoning  sometimes  observed  to  follow  the  use  of 
improperly  preserved  meats,  is  caused  either  by  Kacillus  lioiulismus  or  ptomains 
it  elaborates.  Both  forms  of  intoxication  are  characterized  by  vomiting,  diar- 
rhea, weakness,  and  rollajise,  and  may  terminate  fatally.  It  is  not  impossible 
that  .some  of  the  cases  of  enterocolitis  of  children  arc  but  cases  of  tyrotoxicon- 
poisoning.     Cases  of  t>otulism  may  resemble  ly]>hoid  fever. 

Oysters  and  other  shell-fish  may  at  times  become  infefled  and  probably 
diseased,  and  cause  poisoning,  when  eaten,  characterized  by  peculiar  [lara- 
lyiic  symptoms.  From  such  oysters  Hrieger  isolated  a  plomain  tailed  myti- 
lotoxin. 

Foods  may  also  be  prejudicial  to  health  because  of  parasites  which  they 
contain.  Meat  from  diseased  animals  of  all  kinds  should  carefully  be  avoided, 
as,  unless  the  cooking  be  very  thorough,  it  is  not  impossible  that  infection 
may  occur  through  thegastro-intestinal  apparatus.  Still  more  attention  should 
be  i^aid  to  milk  as  a  possible  vehicle  of  infection  for  the  tul)errle  l>atillus. 

In  the  flesh  of  various  animals  encysted  worms — cysticerci,  irit  hinx,  etc. 
— maybe  present,  making  it  im|>erative  that  butchers  be  constantly  on  guard 
and  a  regular  meat  inspection  carried  on  lo  prevent  the  use  of  such  flesh. 

This  infection  with  encysted  worms  extends  to  fish,  the  largest  of  all 
tapewonns,  the  Boihrioccphalus  lattis,  prolwibly  entering  man  from  the  flesh 
of  the  pike  and  other  fishes  in  which  it  is  common. 
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Environment. —  Occupation  is  a  most  important  predisi^)Osing  cause  of  dis- 
ease, its  influence  being  exerted  in  many  different  ways. 

1.  Physiciii  E.xerfion. — Jnaitivity^  iniioienccy  and  sedeniary  oca4pations  are 
afisociated  with  loss  of  the  musruLir  movements  essential  to  healthful  circula- 
tion and  vigorous  respiration,  and  fail  to  stimulate  the  digestive  organs  to 
free  action.  Disuse  of  the  muscles  also  leads  to  atrophy  and  consequent 
inability  to  use  them  aiuivcly.  All  disused  parts  atrophy.  Sedentary  occu- 
pations also  occasion  certain  pressure  symptoms,  as  when  from  interruption 
of  the  pelvic  circulation  hemorrhoids  occur.  The  position  of  shoemakers, 
tailors,  clerks,  scholars,  and  others  may,  by  exercising  certain  muscles  and 
failing  to  exercise  others,  occasion  various  moderate  deformities  ;  as,  fo.* 
exam[t]e,  the  eversion  of  the  costal  margins  from  the  upward  pressure  of  the 
abdominal  organs  in  those  who  habitually  sloop  forward  while  sitting  at  desk 
or  table. 

Excessive  activity  and  overexertion  are  more  injurious,  however,  than  inac- 
tivity. The  muscles  of  the  athlete  and  laborer  undergo  compensatory  h>per- 
trophy  and  call  for  increased  nutriment.  The  demands  upon  the  cir<  illation 
in  excessive  muscular  action  are  such  that  the  heart  is  obliged  to  co-ordinate 
its  activity  with  the  demands  made  upon  it,  so  that  hypertrophy  is  inevita- 
ble. The  entire  individual  is  thus  adjusted  to  n^ctt  the  reijuircments  of  his 
phj"sical  etTorts  up  to  a  certam  point,  and  no  ill  elTecls  result.  If,  however, 
the  demands  upon  an  inured  (»hysique  arc  out  of  all  proportion,  as  in  such 
excessive  exertions  as  **  six-day  go-as-you-[>lcase  races,"  etc.,  the  muscular 
tissue  of  the  heart  may  be  seriously  and  permanently  damaged. 

When  the  muscular  exertions  are  violent  and  sfjasmodic,  as  is  apt  to  be 
the  ca-se  with  porters,  expressmen,  deliverymen,  and  baggagemen,  the  sud- 
den increase  of  blood  pressure  incident  upon  the  violent  exertion  may  cause 
minute  cracks  or  fis.sures  in  the  blood-ves.sel  walls,  with  injur)'  and  throm- 
bosis of  the  vasa  vasortmi,  thus  paving  the  way  for  the  circumscribed  form 
of  arteriosclerosis  and  ])redisposing  to  aneurysm.  If  the  vessels  be  diseased 
already,  such  sudden  elevations  of  the  pressure  may  cause  rupture,  with 
apoplexy,  interstitial  hemorrhages,  etc.  It  is  even  possible  by  a  sudden 
violent  muscular  exertion  to  lacerate  a  valve  of  the  heart  or  rupture  the  wall 
of  the  aorta. 

2.  Exposure. — Ex])osure  to  the  direct  rays  of  the  sun  is  chiefly  to  be  feared 
when  the  atmosphere  is  |iarticularly  humid,  so  that  free  evaporation  from  the 
skin  is  i>revt'nted  and  the  temperature  of  the  body  cooled.  It  is  then  that 
"  heal  exhaustion,"  a  profound  de^jression  of  the  vital  powers  with  dei)ressed 
temperature,  and  **  sunstroke '*  or  ///j-^/rf/zV?//,  a  sudden  attack  of  hvperther- 
mia  with  delirium  and  profound  prostration,  make  their  appeamnce. 

Occupations  that  bring  uiun  into  exceptionally  high  artificial  tempera- 
tures for  considerable  periods,  as  in  stoking  furnaces,  baking  bread,  casting 
steel,  etc.,  are  usually  associated  with  an  unusual  degree  of  activity  of  the 
skin.  When  such  pereons  go  into  a  cold  atmosphere,  the  sudden  (  hilling  of 
the  surface  of  the  body,  with  the  determination  of  the  blood  toward  the  inter- 
nal organs,  nujy  result  in  serious  disturbances  of  the  liinys.  kidneys,  and  other 
organs.  Acute  congestion  of  the  lungs  and  acute  nephritis  have  been  thus 
occasioned. 

Kxposure  to  all  kinds  of  weather  [iromotes  pulmonary  diseases,  and  the 
necessary  exposure  attending  ordinary'  pursuits  during  the  winter  months  usu- 
ally filLs  the  hospitals  with  cases  of  pneumonia  and  other  respiratory  diseases. 

E\[>osure  to  severe  innter  weather  is  njx  to  result  in  "  frost-bite  "  and 
"chilblain,"  and  may  terminate  in  gangrene. 

J.  Trauma. — Contact  and  injur}'  from  foreign  substances  may  lead  to 
serious  disorders.     Aside  from  the  numberless  contusions,  lacerations,  inci- 
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sions,  etc.,  suffered  by  workingmen,  the  action  of  certain  substances  upon 
their  skins,  eyes,  respiratory  ami  digestive  organs  are  not  to  be  forgotten". 
Coal  miners  are  repeatedly  stnii  k  Uy  minute  fragments  of  coal,  that  often 
bury  themselves  beneath  the  epidermis  and  remain  as  permanent  disfigure- 
ments. Miners  are  said  to  hviller  more  frequently  thiin  other  pefM>ns  from  a 
peculiar  little  fatty  growth  of  the  corneoscleral  margin,  and  known  as  a />///- 
guecula^  from  the  traumatic  lesions  of  the  eyes.  The  inhalation  of  coal  dusl 
is  succeeded  by  anthracosis  or  fibrosis  of  the  Jung,  depending  ui)on  the  chronic 
irritation  of  the  inhaled  dusts.  Contact  of  the  tis.sues  with  soot,  paraffin,  and 
tar  is  said  to  lead  to  epithelioma.  The  continued  trauma  q{  the  muscles 
resulting  from  horseljack-riding,  drilling,  etc.,  leads  to  myositis  ossificans. 

4-  Jtitoxii-atioH. — Many  poisonous  substances  utilized  in  the  arts  react 
disastrously  upon  those  handling  them.  Chief  among  them  arc  lead,  arsenic, 
phosphonis,  and  mercur)'.  It  is  snqjrising  to  sec  in  what  a  variety  of  ways 
lead-[)oisoniiig  can  occur;  thus,  it  may  depend  upon  the  inhalation  of  ihe 
lead  by  those  grinding  and  mixing  paints;  or  by  ingestion  from  the  i>aim- 
stained,  and  hence  Icad-slaintjcl,  fmgen;  of  i>ainters.  Plumbers  and  tinsmiths 
and  roofers  may  derive  it  from  the  lead  in  pipes  or  the  solder  with  whii  h 
they  work  ;  seamstresses  have  been  known  to  hecome  [poisoned  by  biting  off 
colored  threads  brought  in  contact  with  lead  solutions  during  dyeing. 

Arsenic  is  used  in  manycolors  for  printing  wall  papers,  etc.,  and  in  vermin 
exierminalors,  medicines^  etc.,  from  all  of  which  it  may  accidentally  be  in- 
haled or  ingested  and  occasion  poisoning. 

Mercurial  poisoning  is  observed  in  l>arometer  makers,  chemists,  and  elec- 
tric-light bulb  makers,  who  work  with  mercurial  vacuum  pumps,  etc. 

Phosphoms-|)oisoning  is  asnally  obscned  in  mat(  h  factories. 

5.  Nen'e  Exhaustion. — This  is  chiefly  obser\ed  in  excessive  nervous  ten- 
sion and  overwork.  It  sometimes  manifests  itself  in  general  ncnous  depres- 
sion, with  intellectual  confusion,  loss  of  memory,  loss  of  responsibility, 
fatigue,  and  malaise.  It  may,  however,  be  more  local  in  manifestation, 
affeiting  first  certain  nerves  and  motor  areas  liefore  extending  generally 
through  the  lirain.  This  is  seen  in  such  occupalion  neuroses  as  writers' 
cramp,  etc.,  where  the  y«irticular  member  most  used  cannot  longer  be  prop- 
erly innervated  and  made  to  pcrfonii  its  functions. 

Association  of  Man  with  Man, — All  occupations  that  lead  to  overcrowd- 
ing, as  in  the  **  sweai-shops,"  are  detrimental  because  of  the  vitiation  of 
the  atmosphere,  as  well  as  because  diseji.se  germs  are  so  apt  to  l>e  yia^ssed  from 
one  workman  to  another.  Tuberculosis  becomes  in  this  way  the  dreaded 
scourge  of  the  tenement  districts. 

.'\s  this  crowding  is  chiefly  among  workmen  of  the  poorer  classes,  and  as 
such  workmen  are  apt  to  be  ignorant,  careless,  and  dirty,  parasites  al>ound 
among  the  crowded — ttacteria,  protozoa,  worms,  insects,  etc.,  all  coming  in 
for  their  j)iace. 

Kvery  form  of  contagious  disease  is  favored  by  intimate  as.soc  ialion  of 
man  with  man,  and  all  occupations  requiring  the  close  confinement  of  num- 
bers of  |>ersons  in  limited  space  should  ])e  carefully  supervised  in  order  that 
tuberculosis,  leprosy,  syphilis,  etc.,  be  guarded  against. 

The  innocent  transfer  of  syphilis  from  individual  to  individual  is  not 
infrct|ucntly  brought  alxjut  by  the  use  of  tools,  etc.  Thus,  in  glass  fa(  tories 
a  pipe  for  blowing  bottles,  lamp  chimneys,  etc.,  is  often  jiassed  from  man  to 
man  as  the  different  stages  of  the  work  are  accomplished,  the  infectious  virus 
from  a  mucous  jjatch  in  the  mouth  of  one  man  being  transferred  to  his  healthy 
and  innocent  neighbor. 

The  common  use  of  toilet  articles  by  a  number  of  men  and  women  is  not 
without  danger  from  infection,  as  towels  may  be  infected  with  gonococci  by 
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the  fingers  of  one  person,  and  the  organisms  so  transferred  to  the  eyes  of 
others,  i'arasitic  scalp  afl'eciions  may  also  be  transferred  from  man  lo  man 
by  the  use  of  combs  and  brushes.  In  public  eating-houses  the  badly  washed 
knives,  forks,  and  spoons  may  transfer  syphilitic  or  tuberculous  virus  from 
man  to  man,  while  the  cups  at  i>ublic  drinking-fountains  may  do  the  same. 

By  sexual  contacts,  though  also  occasionally  by  innocent  j^ersonal  con- 
tacts, and  rarely  by  fomiies,  the  venereal  diseases — gonorrhea,  syphilis,  and 
chancroid — are  counnunicaLed  from  one  to  another  individual. 

Association  of  man  and  the  domestic  animals  may  result  in  the  com- 
munication of  disea.sL-a.  1  hua,  those  who  are  constantly  brought  into  con- 
tact with  horses,  as  jockeys,  hostlers,  cavalrymen,  etc.,  sometimes  become 
infected  with  glanders. 

Butchers  and  veterinary  surgeons  occasionally  inoculate  themselves  with 
tuberculosis  from  animals  they  dissect. 

Plague  IS  recognized  lo  be  primarily  a  disease  of  the  rat,  first  making  its 
appearance  where  ]>overty  and  crowding,  filih  and  rats  are  associated. 

Psittacosis,  an  epidemic  pulmonary  disease  of  parrots,  has  on  several  occa- 
sions been  transmitted  to  man  with  resulting  fatal  epidemics.  In  one  .such 
epidemic  in  France  70  persons  were  affected,  with  34  deaths. 

Cow-po.x  was  first  observed  as  a  contagious  disease  upon  the  fingers  and 
hands  of  milkmaids  and  dairv'men,  resulting  from  contact  with  diseased  cows' 
udders. 

Hydrophobia,  an  infectious  disease  of  the  lower  animals,  especially  of  the 
canine  animals,   is  usually  transmitted  to   man   through  the   bite  of  a  dog. 

Parasitic  and  suctorial  insects  which  i>rey  uj>on  the  lower  animals  some- 
times also  turn  upon  man,  transferring  to  his  skin  or  tissues  the  fjarasiiic 
organisms  they  ha\e  taken  up. 

Higher  parasites,  especially  jmrasitic  worms,  sometimes  have  their  adult 
existence  in  the  lower  animals  and  their  embryo  existence  in  man,  or  rite 
v^rsii.  The  result  is  that  where  man  and  the  lower  animals  live  in  close 
association,  the  ova  of  these  [virasitcs  are  more  easily  transferred  from  one  to 
another  than  under  other  conditions.  Thus,  the  Ksipsimaux,  who  live  in 
most  intimate  relation  with  their  dogs,  are  sairl  10  suffer  more  than  other 
peoples  from  the  Tienia  echinococa4S.  In  parts  of  Euroi>e  in  which  dogs  are 
held  in  high  esteem  as  household  companions  the  tapeworm  is  most  common. 
In  America,  where  greater  cleanliness  is  observed  and  dogs  arc  given  their 
pro]>er  place  in  the  household,  this  parasite  is  scarcely  known. 

The  trithophyions  are  probafjly  in  laige  measure  derived  from  the  lower 
animals,  which  are  not  infrcquentiy  affected. 

Contact  with  wild  animals  may  be  followed  by  serious  results  to  man. 
Aside  from  their  ability  to  do  physical  harm  because  of  si/c,  structure,  irrita- 
bility, etc.,  certain  animals  are  provided  with  devices  for  introducing  poisons 
with  marked  destructive  effect  upon  the  tinsues.  Such  VL-nom  apparatus  may 
be  in  the  head,  the  poison  being  introduced  through  wounds  inflicted  by  the 
teeth,  as  in  the  serpents,  ceniipedus,  and  spiders  ;  or  may  be  at  the  tail,  the 
instrument  of  injection  being  a  modified  ovipositor,  as  in  the  scorpions,  bees, 
and  wasps.  Other  animals  are  provided  with  cutaneous  venoms  for  offensive 
puq>oses,  as  the  taid,  certain  salnnianders,  and  certain  myriapnds,  as  lulus 
terrestris.  Still  other  animals,  as  the  polecat,  possess  mephitic  glands,  usually 
situated  near  the  anal  orifices  and  sexual  glands,  that  secrete  an  extremely 
disgusting  fintd  whose  physiologic  effects  upon  small  animals  mny  be  marked, 
though  only  disagreeable  to  man. 

The  quantity  of  these  organic  poisons  necessary  to  do  injury  varies  with 
their  quality. 

The  best  known  are  those  of  the  hymenopterous  insects  and  serpents.  In 
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a  number  of  cases  a  single  wasp  or  bee  sling  has  caused  death.  It  is  esti- 
mated that  in  India  no  fewer  than  20,000  human  beings  succumb  each  year 
to  the  bites  of  veiiomoiw  serpents.  iH  the  serpents,  the  cobras  and  vipers  are 
the  chief  venomous  forms.  The  venom  contains  several  injurious  principles, 
one  of  which  appears  to  act  upon  the  respiratory  nerve  centers,  another  upon 
the  blood,  and  a  third  upon  the  tissues  with  which  it  comes  in  contact,  causing 
necrotic  changes,  destruction  of  the  small  blood  vessels,  hemorrhagic  extra- 
vasations into  the  danui^'eJ  areas,  and  a  marked  [jrcdisposition  to  infection, 
and  a  fourth  principle  that  destroys  the  germicidal  action  of  the  blood. 

Wolves,  wildcats,  skunks,  and  other  wild  animals  may  also  suffer  from 
rabies,  in  f>aroxysms  of  whirh  they  make  delirious  attacks  upon  human 
beings,  snapping  and  biting  and  thus  transmitting  rabies  to  them. 

f^rasitic  diseases  of  the  wild  animals  may  be  transmitted  to  man  through 
the  intermediation  of  suctorial  insects,  and  may  also  sometimes  probably  be 
transmitted  to  man.  Thus,  the  trj'panosome  disease  of  South  Africa  known 
as  tuij^atta  or  "  tsetse- fly  disease,"  and  the  Indian  "surra"  or  cattle  plague, 
occur  only  when  certain  flics  (Glossina  mursilans  in  the  case  of  nagana)  are 
present  to  convey  the  f)arasitcs.  Nagana  makes  its  appearance  in  a  locality 
only  when  big  game  pays  it  a  visit. 


CHAPTER    II. 
DEFECTS  OF  DEVELOPMENT. 


Any  departure  iVoiii  the  normal  eiubryojial  developnienlal  processes  leads 
to  a  subsequent  atnictural  defect  knowu  as  a  maifortnation.  Some,  that 
regularly  recur  in  the  same  fomi  and  jjrobably  depend  upon  similar  causes, 
are  described  as  typical^  others  as  atypical  malformatwns.  Every  variation 
may  occur,  from  defects  so  trivial  or  concealed  as  to  pass  unnoticed,  to  absence 
of  jiarts  essential  to  life. 

Grossly  malfonned  individuals  are  called  monsters.  'I'he  malformations 
may  include  structural  defects  of  a  single  individual,  of  a  partly  divided 
individual,  or  oi  two  or  more  united  individuals.  The  partly  divided  indi- 
viduals and  the  united  twins  and  trijylets  are  known  as  doubU  and  triple 
monsters. 

Malformations  are  serious  according  to  degree.  Thus,  a  harelip  may 
be  unsightly,  interfere  somewhat  with  sucking  in  babyhood,  and  necessi- 
tate surgical  remediation,  but  cannot  be  called  a  serious  deformity  ;  spina 
bifida  resulting  from  rachischisis  is  sooner  or  later  fatal,  either  from  rupture 
of  the  cyst  and  loss  of  cerebrospinal  tluid  or  infection  ;  while  congenital 
absence  of  the  heart  is  incompatible  with  extra-uterine  existence. 

Many  causes  lead  to  malformation,  but  few  are  fully  understood.  They 
are  usually  divided  into  intrmal  causes,  that  exist  in  the  ^erm  itself,  and 
external  causes^  that  act  upon  the  developing  embryo  from  without,  and  by 
pressing  upon  it,  forming  adhesions  to  it,  etc.,  distort  its  developing  parts. 
The  external  causes  probably  less  frequently  occasion  malformations  than 
might  be  supposed,  as,  when  serious,  they  usually  occasion  the  death  of  the 
embr)'o. 

It  must  be  understood  that  the  causes  that  are  to  bring  about  serious  mal- 
formations must  operate  upon  the  embryo  whUe  it  is  verj' young  and  in  a 
stage  of  development  adapted  to  modification.  The  greater  number  prob- 
ably occur  before  the  third  month.  The  operation  of  external  forces  in 
later  fetal  life  produces  conditions  rescmblinj<  those  acquired  after  binh, 
though  the  difference  in  environment  explains  the  variations,  foncern- 
ing  the  intrinsic  causes  that  operate  to  produce  monsters  during  the  first 
three  months  of  cmbni'onal  existence,  wc  are  acquiring  more  and  more 
information  as  the  result  of  experimental  work  upon  the  ova  of  invertebrate 
and  occasionally  ujK>n  vertebrate  animals.  Thus,  it  is  now  known  that  by 
jarring,  rotating,  and  transposing  the  egg  during  its  early  segmentalion  defi- 
nite monstrous  developments  tan  be  determined. 

I.  Single  Malformations. ^Thesc  occur  in  single  individuals,  and 
may  be  divided  as  follows  : 

ia)  Depending  upon  Intrinsic  Causes.— i.  Aplasia,  or  complete  failure 
of  development,  may  be  general  or  local.  If  general,  the  cessation  of  devel- 
opment is  followed  by  the  death  of  the  emhrjo  and  its  expulsion  .is  an  ahor- 
tion.  In  some  cases,  however,  the  products  of  conception  are  retained  and 
absorbed  in  i^art :  the  remainder,  usually  the  membranes,  forming  fleshy 
masses  known  as  moles.  The  chorion  sometimes  degenerates  in  a  peculiar 
manner,  by  which  its  villi  become  cystic  and  the  whole  thing  forms  a  mass 
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similar  to  a  bunch  of  grapes.  This  is  called  a  hydatiform  or  hydaiiiiifonn 
moic. 

Instead  of  being  absorbed,  the  enibr}'o,  especially  in  abdominal  j>regnan- 
cies,  sometimes  becomes  incrusted  or  impregnated  with  mineral  salts  and 
forms  what  is  known  as  a  lithopedion.  Small  calcified  fetuses  may  be  carried 
about  in  the  abdominal  cavity  for  yearb  and  still  i>erfectly  retain  their  external 
con  (igii  ration. 

toLit/  aplasia  manifests  itself  in  the  congenital  absence  of  parts  of  the 
iKxiy — fingers,  toes,  limbs,  and  internal  organs.  Its  importance  depends 
upon  the  relation  of  the  aplastic  organ  to  the  general  vital  condition.  In 
the  accjihalic  and  arardiac  monsters  the  developmental  defects  are  neces- 
sarily incompatible  with  life. 

Failure  of  some  or  all  of  the  liml»s  to  develop,  with  resulting  amelus,  is 


Fig.  I. — Agn:ilhus  ectromelus  apus  {Lewis). 


Fig.  2.— Amelui  (Ziegier). 


an  important  and  femiliar  form  of  aplasia.  It  must,  however,  be  carefully 
diflerentiated  from  (he  inlra-uterine  amputations  that  sometimes  occur  in 
conseipience  of  amniotic  adhesions  and  liands  pressing  upon  and  ligating  the 
developing  limbs. 

2.  HypoplASia. — Failure  of  organs  and  members  to  attain  their  full  size  is 
a  common  defect.  Thus,  a  large,  well-developed  kidney  upon  one  side 
of  the  body  is  sometimes  accomi»anied  by  a  mere  rudiment  of  the  corre- 
S]>onding  organ  of  the  other  side.  Sometimes  the  extremities  of  the  body  are 
hypoplastic,  and,  with  a  large  head  and  body,  only  rudimentary  limbs  are  pres- 
ent, as  in  muromeius.  A[ilasia  and  hypoplasia  are  responsible  for  many  of  the 
csiscs  o(  f-on^/m'/af  absence  of  jiarts.  Sometimes  the  entire  limbs  are  absent 
{ameius)  oralx)rtive  {ectn>mtlus) ;  sometimes  single  limbs  are  absent.  Some- 
times the  limbs  are  absent  but  the  hands  and  feet  present,  but  directly  attached 
to  the  trunk  {^phocomeius).    Sometimes  single  bones  of  the  limbs  arc  absent; 
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sometimes  the  clavicles  are  absent.  The  congenital  absence  of  internal 
organs  also  occurs,  being  particularly  frc»iucni  in  the  i«iirt'd  organs,  one  of 
which  may  Ijc  absent  or  rudimentary-,  while  the  other  conipensatorily  per- 
forms its  function.  Congenital  absence  of  the  genital  organs  may  occur 
without  any  other  malformation  of  the  body. 

3-  Schistosls,  or  ituompkte  union  of  the  fetal  arches,  is  a  common  cause 
of  deformity.     It  may  be  anterior,  posterior,  or  lateral. 

Anierior  Schisiosis, — Schistosis  of  the  face  may  depend  upon  rudimen- 
tary development  or  incomplete  fusion  of  any  of  the  branchial  arches. 
Aprosomta  or  schtstoprosopia^  a  very  rare  deformity,  dejientU  upon  hypo- 
plasia of  the  first  branchial  arches,  so  that  the  face  does  not  develop,  and, 
where  it  should  have  appeared,  only  an  irregular  surface  or  fissure,  with  mal- 
formed eyes  and  nose,  exists.  Much  more  l>e<|uently  the  facial  defects  are 
less  radical  and  affect  the  lips,  upper  y\\\\  and  palate,  producing  the  familiar 
"harelip"  ox  eheiloschisis^  the  "cleft  [>alate  "  or  palatoschisis,  or  the  com- 


'  iHirrmistU  Jitiurt. 

Afm^iiift  ry  /iatmrt, 
•JnUrmandituiAr  fissuv*. 
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Fig.  3- — Head  of  an  embryo,  fthowing  the  disposition  of  the  faciai  fissures  (semi-diagram  ma  tic) 

(Sutton). 

bination  of  cleft  palate,  cleft  upper  jaw,  and  harelip,  or  cheihgnathopaiatO' 
schisis. 

The  most  frequent  median  defect  is  probably  the  divided  uvula,  which 
commonly  passes  unol»en-c^. 

Prosoposchisis  is  characterized  by  fissures  passing  from  the  mouth  to  the 
orbit  either  through  the  nostril,  or  across  from  the  nostril  to  the  orbit,  or 
ascending  oblirjuely  from  the  corner  of  Ihe  eye,  through  the  cheek,  toward 
the  ranthus  of  the  eye,  dividing  the  maxillary  lionc  cMcrnally  to  the  canine 
tooth. 

A  fissure  also  sometimes  extends  from  the  comer  of  the  mouth  toward  the 
-temporal  region,  and  is  a  cause  of  what  is  known  as  macrostomia.  In  very 
itare  cases  the  mandibular  tubercles  fail  to  develop,  and  a  deformity  known 
as  aj^mtthia^  or  absence  of  the  jaw,  results.  In  the  ca.se  descrihed  by  Ouar- 
dan  the  ears  were  conjoined  iieneath  the  palate  {synofta). 

Median  fi.ssures  extending  upward  through  the  nose  and  upper  jaw,  through 
the  symphysis  mentis,  and  along  the  front  of  the  neck  are  occasionally  seen. 

Incomplete  fusion  of  the  branchial  cleftsalso  leads  in  not  infrequent  cases 
to  fistulous  communications  between  the  pharynx,  larynx,  or  the  trachea  and 
the  exterior.  These  are  known  as  fishtiie  colli  coni^enifa.  By  irregular 
though  complete  closure^  with  inclusion  of  surface  or  pharyngeal  epithelium, 
the  branchial  cysts  may  be  formed. 
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Incomplete  union  of  the  anterior  thoracic  wall  {fhoracoschisis)  is  very 
rare  ;  it  may  lead  to  rctopm  cordis.  The  abdominal  wall  is  not  infrequcnily 
defective  in  the  iiiiibiiical  and  pubic  regions.  The  omiihalomesenteric  duct, 
by  which  the  intestine  and  the  umbilical  vesicle  communicate,  usually  be- 
comes occluded  bv  the  sixth  week,  but  the  abdominal  wall  is  not  jjerfectcd 
until  the  eighth  week.  The  result  is  that  the  region  of  the  umbilicus,  which 
is  the  last  to  close,  is  apt  to  be  the  most  imperfect  part  of  the  wall,  and  may 
by  its  defect  lead  to  the  formation  of  an  otnphaioceii  or  umbthcal  htmta  or 
he tnia  funiculi  umbiUcaiis.  In  rare  cases  the  whole  abdomen  may  be  oi>en 
by  a  persistent  central  fissure  { ^asiroschisis  complete)  \  and  in  still  n)ore  rare 
cases  both  the  thoracic  and  abdominal  walls  may  be  open  {thoraco^as- 
fmschisis).  The  abdominal  walls  in  these  cases  arc  not  sc|)aratcd  from  the 
amnion.  The  ^  iscera  lie  in  a  sac  composed  of  peritoneum  and  amnion.  The 
peritoneum  may  also  be  absent ;  and  it  is  sometimes  obserxed  that  there  is 
no  umbilical  cord,  the  umbilical  vessels  taking  the  shortest  course  to  the 
placenta. 

When  the  gastroschisis  is  low  down  in  the  pubic  region  an  extrophy  of 
the  bladder  or  ectopia  vesica  urinaria'  is  very  coiimion.  Not  infrequently 
the  bladder  is  as  defective  as  the  abdominal  wall  itself,  and»  being  open  in 
the  anterior  median  line,  inverts  through  the  abdominal  o]>oning  (iitrcraio 
reside  urinartte).  The  condition  is  not  infreL]ucntly  combined  with  the 
defective  development  of  the  penis  by  failure  of  union  of  its  anterior  surface, 
so  that  epispadias  qx  Jissura  genitalis  occurs. 

In  very  rare  rases  the  defect  of  the  abdominal  wall  is  accompanied  by  a 
defect  of  the  intestine,  usually  in  the  cecum  or  colon,  which  becomes  inverted, 
so  that  its  mucous  membrane  projects  from  the  parietal  defect. 

\*on  Recklinghausen  has  ol»served  that  clefts  of  the  upper  part  of  the 
abdominal  wall  are  oUcn  combined  with  craniorachischisis,  while  defects  of 
the  lower  j^art  sometimes  accompany  myelocystocele.  What  relationship 
may  exist  between  the  two  conditions  is  not  known. 

When  the  fissures  rc*sulting  from  schistosis  occur  about  the  sexual  organs 
the  cleft  scrotum  is  of  j-iarticular  interest  because  of  the  resemblance  to  her- 
maphroditism. The  fissure  in  the  scrotum  occupies  the  position  of  the  raphe 
and  extends  backward,  looking  very  much  like  the  vuhar  fissure,  while  the 
testicle  on  each  side  causes  a  prominence  closely  simulating  the  labia  majora. 
It',  as  often  happens,  the  testicles  fail  to  descend,  the  resemblance  to  the 
female  is  generally  increased,  csjwcially  if  the  penis  be  small. 

posterior  Schistosis,— Vs\i^x{  union  of  the  arches  forming  the  spinal 
column  fails  to  lake  place,  posterior  schistosis  or  rachischisis  occurs.  The 
condition  receives  various  names  according  to  its  position  and  extent ;  thus, 
if  the  entire  sjjinal  canal  remains  open,  it  is  flescribed  as  holorachischisis  or 
rachischisis  totalis;  if  only  partly  0]»cn,  as  merorachischisis  or  rachischisis 
partialis.  This  is  the  more  frequent  form  of  separation,  and  usually  affects 
the  sacrohimlor  part  of  the  sjHnal  column,  \\'hcn  the  defect  embraces  both 
the  spinal  cord  and  cranium,  as  is  commonly  the  case,  it  is  called  cranio- 
rachischisis. 

When  a  case  of  rachischisis  is  carefully  examined,  it  is  usually  ohser\-ed 
that  the  defective  tissue  is  of  a  bright-red  color,  and  is  covered  by  a  peculiar 
velvety  tissue  closed  in  by  a  delir^ite  iniegnment,  which  may  be  in  small 
amount  or  even  wanting,  "  External  to  this  tissue  mass,  which  is  not  evcr}'- 
where  equally  abundant,  and  which  dc(  rca.scs  at  the  sides,  comes  a  delicate, 
transparent,  vascular  skin  ;  next  a  zone  of  skin  with  epidermis,  but  somewhat 
thinner  than  the  normal  skin,  and  often  bearing  abundant  hairs  ;  then  finally 
comes  the  normal  skin."  "According  to  von  Recklinghausen,  the  soft  red 
tissue  mass  is  the  malformed  spinal  cord,  and  is  an  extremely  vascular  tissue. 
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containing  often  more  or  less  abunriani  |)ans  of  the  sjiinal  rord,  as  nerve 
fibers,  ganglion  cells,  and  glia  cells,  and  is,  therefore,  appro])riateiy  called  the 
area  meduHovascuiosii.'*  ....  "The  tegument  upon  which  the  area  me- 
duUovasculosa  lies  is  only  the  pia  mater,  which  also  continues  into  the  red 
zone,  which  being  also  covered  with  epithelium  is  designated  as  the  zona  epi- 
theioserosa^  "The  ftromincnt  zone  l>ordering  this  and  covering  the  rudi- 
ments of  the  posterior  vertebral  arches  is  formed  of  cutis,  and  is  known  as 
the  z^na  dermafica.^' 

V*on  Recklinghausen  believes  that  rachischisis  depends  upon  agenesis  or 
hy[>oplasia  of  the  dorsal  ridges  from  which  the  vertebral  arches  are  to  be 
formed.     The  malformation  of  the  spinal  cord  so  marked  in  these  cases  is 


Fir;.  4,— .An'^ncoiiliah.i 


to  be  referred  to  the  earliest  developmcnial  period^  and  probably  results  from 
underdevelopment  of  the  blastoderm. 

Ihe  chief  deformities  resulting  from  craniorachischisis  and  rachischisis 
are  anencephah  and  spina  bifiiia, 

Anenc€phai\\  acrania,  cranioschtsis^  and  craniorachischisis  occur  in  con- 
sequence of  failure  of  the  cranial  bones  to  develop  or  to  attain  their  t'ull  size, 
or  because  of  abnormal  openings  between  the  cranial  bones,  through  which 
hernial  protrusions  of  the  brain  and  its  membranes  occur  and  occasion 
subsc»]uent  atrophy  of  the  bones.  In  some  cases  when  the  bones  are  present 
and  formed,  but  the  cranium  for  various  reasons  is  extremely  small,  the  term 
microcrphaius  is  apfdied. 

The  most  frequent  condition  is  probably  the  craniorachischisis,  in  which 
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vault  of  the  skull  is  lost,  and  is  often  represented  by  a  concavity  covered 
with  the  soft,  red,  \elvety  skin  o{  the  amt  icrc/frovascn/osa.  The  subjacent 
tissue  may  contain  only  scattered  1  matches  of  brain  substance.  The  head  of 
the  anencephalic  monster  is  usually  retracted  and  forms  the  area  cerebrovas- 
cuJosa,  the  red  tibsue  continuing  down  the  l>ack  a  variable  distance. 

If  no  brain  tissue  can  be  found,  the  condition  is  described  as  complfte 
anencrphaiia  ;  when  rudmicnts  of  bram  tissue  are  i>resent,  as  partial  or  in<om- 
pUU  artenirphaiia. 

Through  the  delects  in  the  cranium  hernial  protrusions  of  the  membranes, 
or  of  the  brain  substance  enclosed  in  its  membranes,  may  occur.  The  purely 
membranous  hernia:-  are  called  num»}^oc(Us  ;  the  cerebral  hcrni»t,  rnccphah- 
ceits  :  comliinations  of  both  are  called  encephalomenin^vceic^.  In  rare  cases 
pans  of  a  ventricle  may  be  included  in  the 
hernia,  the  condition  being  then  called  hydnu- 
cephahceie.  By  most  authors  anencephalic 
conditions  aresupjiosed  todepcnd  upon  hydro- 
('c///(7///j occurring  before  the  fourth  tnonih,  but 
the  depressed  and  inverted  position  of  the  re- 
maining cranial  bones  has  led  others  to  think 
the  condition  depends  upon  some  external  pres- 
sure, such  as  might  be  caused  by  the  cephalic 
cap  of  the  amnion.  Lebedeff  thinks  the  con- 
dition depends  upon  an  abnormally  sharp  cur- 
vature oi  the  embryomil  body,  occurring  when 
the  end  of  the  embryo  has  elon^-ated  abnor- 
mally or  the  cephalic  envelope  lagged  behind 
in  development.  By  this  means  the  medullary 
plate  is  prevented  from  changing  into  the  neu- 
ral canal,  or  after  so  changing  is  destroyed. 
The  cystic  formations  often  found  about  the 
base  of  the  skull  are  supposed  to  be  fragments 
of  the  medullary  plate  included  in  the  meso- 
derm. 

Ziegler  is  of  the  opinion  that  acrania  is  not 
alwa}*s  caused  by  the  same  factors,  and,  ivhiltr 
in  some  cases  I^bedcff  may  be  correct,  other 
cases  jjrobably  depend  upon  adhesions  to  the 
cranial  bones,  and  still  others  to  aplasia  of  the 
cranial  bones. 

Hernial   protrusions  of  the  brain    and   its 
membranes  usually  0(  cur  in  the  occipital  re- 
gion, not  far  from  the  foramen  niagnuiii^  but  may  also  occur  at  the  root  of 
the  nose,  in  the  temporal  region,  the  orbital  fissure,  and  at  the  Iwise  of  the 
skull. 

Anencephaly  is  incompatible  with  life,  and  though  5\ich  monsters  may  be 
bom  alive,  they  never  live  more  than  a  few  moments,  prolmbly  because 
of  the  alienee  of  the  essential  ner\'ous  ganglia  of  the  I'ase  of  the  brain. 

Spina  hijhiii  is  a  deformity  resulting  from  schisis  of  the  inferior  part  of 
the  posterior  wall  of  the  s[»inal  canal.  The  defective  bony  arches  failing 
to  support  the  weight  of  the  contained  cerebrospinal  fluid  cause  bulging,  and 
later  hernial  cystic  protuberance,  in  the  sacral  region.  Ordinarily  the  con- 
dition results  in  my/lomenin^oceiey  though  hydromemn^OieU,  myehcelcy  myth- 
i'ystomeninf^ocdey  and  myehcystoreU  may  also  occur. 

As  is  usual  in  cases  of  rachischisis,  there  is  evidence  of  an  arta  meduliO' 
xmscuiosti,  though  it  is  not  rarely  reduced  to  small  patches  of  vascular  tissue 


Fig.   7.— Spina   bifida   i  menin- 
gomyelocele],   showing    cord    .ind 
nrrvcs  crossing   inc   (Guy's 
pital  Museum). 
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scattered  al>oul  in  the  skin  covering  the-  tumor.  The  skin  extends  well  up  on 
the  tumor  and  may  cover  it,  and  occasionally  its  surface  is  hirsute.  The 
membranes  of  the  cord  are  imperfect,  and  the  dura  mater  is  absent  over  the 
posterior  surface  of  the  cyst. 

The  mechanism  of  formation  and  morbid  anatomy  of  the  condition  are 
ver^'  simijlc.  The  rachischisis  [wrmiis  fluid  to  collect  in  the  sul>arachnoid 
sijace  and  form  a  local  distention  that  causes  the  dum  to  atrojihy,  yield,  and 
permit  the  formation  of  a  sac  in  the  subcutaneous  tissues.  I  he  spinal  cord 
is  usually  drawn  i>ostenorly,  and  the  nerve  roots  may  i>ass  through  the  sac 
or  along  it.s  walls. 

The  names  applied  to  the  condition  depend  upon  its  anatomic  stnictiirc. 
If  it  is  simply  a  bulging  of  the  distended  membranes,  it  is  called  a  /rirm/r^v- 
Cfie^  or  a  hyifromftiingoctk^  or  a  hydronhaihii  externa  circumscripta.  If 
the  spinal  cord  be  included  in  the  hernial  protrusion,  it  is  a  myehce/e  or  ^ 
myeiomfnin^occic. 

In  nearly  all  cases  the  hernia  protrudes  posteriorly,  forming  the  ordinary 


Fig.  8. — Cycloccphalus  (Falk). 


Spina  bifida  or  posterior  memn);oc£ie ;  but  in  rare  cases  it  may  protrude  ante- 
riorly, forming  an  antfrior  menitt^oceh.  The  central  cannl  of  the  spinal  cord 
is  sometimes  dilated,  and  at  the  defective  part  of  the  spinal  column  causes 
the  formation  of  a  hernial  pouch  made  up  of  the  spinal  cord  and  its  mem- 
branes, this  being  known  as  a  syringomyeioaU^  tnyelocystoeelt,  or  hydnu 
myeioceie. 

In  some  cases  of  rachischisis  there  is  division  or  reduplication  of  the 
spinal  cord  as  well  as  a  defect  of  osseous  union.  This  condition  is  prob- 
ably dependent  upon  a  faulty  union  of  the  elementary  symmetric  cord  halves, 
not  to  actual  duplications. 

Spina  bifida  is  a  serious  malformation  that  in  the  majority  of  cases  de- 
stroj-s  life  by  rupture  following  progressive  increase  in  the  size  of  the  cyst 
and  thinning  of  the  coverings.  The  entailed  loss  of  cerebrospinal  fluid, 
together  with  the  infections  that  are  almost  sure  to  occur,  are  fatal.  Per^ions 
afflicted  with  the  trouble  sometimes  live  to  adult  life,  but  are  subject  to  motor 
and  other  nervous  disorders  resulting  from  the  pressure  of  the  fluid  accumu- 
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lation  upon  the  spinal  cord  and  nerves,  and  from  atrophy  of  the  essential 
nenoiis  elements. 

4.  Synactosis,  or  abnormal  union  of  jiarts.  is  a  less  frequent  cause  of 
malformation  than  schislosis.  It  sonietinics  occure  in  the  form  of  an  incom- 
plete separation  of  jmrts  that  should  normally  dilTerenliatc :  sometimes  as  a 
fusion  of  contit^iious  jjarts.  Thus,  in  cases  in  which  the  anterior  cerebral 
vesicle  is  hypoplastic,  the  development  of  the  lirain 
leads  to  the  fomiaiion  of  a  sac-like  nenous  mass  filled 
with  clear  fluid.  Or,  if  the  brain  is  not  so  simple, 
portions  of  its  tissue  may  be  wanting^  and  the  olfac- 
tor)'  bulbs,  the  cor|JUs  callosum,  some  of  the  convo- 
lutions, etc.,  absent.  The  optic  ihalami  are  some- 
times united.  The  corpora 
(|Uiidrigemina,  pons,  me- 
dulla, and  cerebellum  are 
usually  not  involved. 

The  anterior  jiart  of  the 
skull  may  be  markedly  de- 
formed, and  there  may  be 
a  single  orbit  containing  a 
single  eye  or  two  imixrr- 
fectly  diffeientialed  eyes. 
Such  a  n;onstcr  is  descrilted 
as  a  cychps  [cytlopta  or  syn- 
ophthalmui).      The    nose   is  |^      A 

usually  also  much  deformed, 
and  may  be  represented  by 
a  fleshy  lum[i.  usually  situ- 
ated abo\  e  the  eye  iarhifurt- 
ce^hitlta  and  {'thmiu-ephaiia^. 
The  ethmoiil  and  nasal  septa 
may  be  aljsent.  Hareli[)  and 
cleft  palate  are  frequently  as- 
sociated conditions.  The  re- 
sult of  the  bony  deformities 
is  that  the  anterior  aspect  of 
the  head  is  extremely  nar-  pic. 
rowed  and  may  resemble  a 
wedge. 

The  limbs — /.  ^.,  the  lower  limbs,  sometimes  coalesce,  so  that  the  indi- 
vidual terminates  inferiorily  in  a  conical  extremity  suggesting  a  mennaid's 
tail.  This  conditioti  is  known  as  sympus^  siretiam/iia,  or  symmeiui.  At  the 
end  of  the  sympus  more  or  less  defont\ed  feet  niay  be  attached,  the  cases 
being  subdivided  into  sympus  apus  (without  feet),  sympus  monopnts  (with  one 
foot),  sympus  dipus  (with  two  feet). 

More  frequent  are  synactoses,  or  webbing  of  the  fingers  and  toes  ( pUro- 
dacty/us).  Actually  coalescent  fingers  and  loes  also  occur  [syndacfy/us). 
Fusion  of  the  fingers  is  known  as /^-nW/Zrv/j,  as  differentiated  from  peroptts,  or 
fusion  of  the  toes.  Such  fusions  are  accomi)anied  by  more  or  less  market! 
osseous  fusion  and  deformity. 

Under  the  caption  of  synactosis  the  im[:>crforate  anus  and  vagina  and  the 
various  atresis  might  be  mentioned,  but  in  most  cases  it  is  diflScult  to  deter- 
mine whether  they  depend  upon  fusion  of  parts  adjacent  to  them  or  cessa- 
tions of  development,  so  ihal  they  may  be  better  treated  under  a  sei»arate 
heading. 


Fig. 


9. — Sireniform 
(Ballantync). 


fetus 
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10. — Sympus 

(ZlCgU'D. 
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5.   A^uKiplicitas  membrorum  is  not  common  except  in  those  forms  of 

malformation  that  can  be  properly  included  among  the  double  monsters.  Its 
most  fretiucnt  occurrence  is  in  the  form  of  .supernumerary  fingers  and  toes 
{Jtoixtiactylus).  As  many  as  ten  fingers  have  sometimes  been  observed  on 
one  hand.  It  may  in  rare  cases  give  rise  lo  supernumerarj-  ears,  especially 
in  the  lower  animals.  Quite  fretjuently  one  finds  sii[»crnumcrary  internal 
organs,  but  usually  in  lobnlated  tissues,  whose  arcidcnlally  widely  sei^arated 
lobules  may  account  for  the  phenomena.  Thus,  the  pancreas  is  probably 
the  organ  most  frei|iiently  accouvjianicd  by  small  accessory-  formations  of 
similar  slnicture,  usually  occurring  near  the  chief  organ,  but  sometimes  in 
the  wall  of  the  .stomach,  and  even  in  the  anterior  abdominal  wall. 

Supernumerary  spleens  are  t[uite  common,  but  nearly  always  occur  in  the 
immediate  neighborliood  of  the  spleen  itself.  Double  ureters  and  pelves  are 
common  in  the  kidneys.  The  ovaries,  testicles,  and  liver  are  rarely  super- 
numerary. 

Supernumerar>'  mammary  glands  are  not  rare,  as  many  as  five  having  been 
obser\'ed  upon  a  single  woman  ;  they  are  rare  in  men.  They  may  be  situated 
upon  the  thorax  or  abdomen  or  in  the  axilla.     They  ha\e  been  seen  in 


Fig.  IX.— Double  batid  (Murray). 

Scarpa's  triangle  and  on  the  outer  side  of  the  thigh.  Supernumerary  nipples 
are  more  fre'iuent,  as  many  as  ten  having  been  obser\ed  in  one  case. 

Supernumerary  Ix>nes  are  not  infrefiuent.  the  most  fre(|uent  being  extra 
ribs.  When,  as  sonaHinies  happens,  there  are  sttpcrnunierary  vertebra:,  a 
true  iaii  may  be  produced.  L'sually.  however,  the  tail-like  appendages  seen 
in  man  are  fleshy. 

Duplications  of  the  sexual  organs  arc  more  common  in  the  female  than  in 
the  male.  There  may  be  two  vaginre  or  a  septate  vagina,  t^vo  uteri  or  a 
bifid  uterus  [uterus  hicornus),  or  a  septate  nienis.  The  omirrence  of  doulile 
vaginie  and  uteri  is  easily  understood  when  it  is  remembered  that  in  the 
development,  about  the  end  of  the  -second  month  of  embryonal  life,  the  two 
ducts  of  MiJiler  and  the  Wolffian  ducts  fuse  to  form  the  uterus  and  vagina. 
The  abnormalities  mentioned  depend  upon  variations  in  Uie  perfection  of 
this  fusion. 

In  rare  cases  duplication  of  the  penis  has  been  observed,  and  in  some  of 
these  ca.ses  both  organs  have  been  capable  of  performing  the  sexual  act. 

6.  Situs  Abnormalis  VIscerum. — In  ver>' rare  cases  a  true  transposition 
of  the  viscera  takes  place.     It  is  exactly  the  reverse  of  the  position  they 
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usually  occupy.  The  heart  is  on  the  right  side,  the  spleen  also  on  the  right 
side,  the  hver  on  the  left  side.  There  is,  of  course,  no  change  in  the  paired 
organs. 

Occasionally  a  kidney  is  loosely  attached  (floating  kidney)  and  descends 
in  the  abdomen  to  the  brim  of  the  pelvis  ;  or  in  a  few  cases  a  kidney  is  found 
situated  and  fixed  in  this  i>osition.  Testicles  may  be  retained  in  the  abdom- 
inal cavity  i^irypforihiu  •  or  oniy  |>arlially  descend  inio  the  scrotum,  remain- 
ing in  the  upper  |>art  of  the  inguinal  canal  i^fitopia  tniiuitia/is,  crurosirofalis^ 
perineaiiSy  or  crurahs). 

Of  all  the  viscera,  the  colon  is  most  ajit  to  deijart  from  its  normal  type. 
Sometimes  the  cecum  is  small  and  short,  l;arcly 
descending  to  the  iliac  fossa  :  at  other  times  it 
is  long  and  dilated  and  hangs  down  over  the 
brim  of  the  (teivis.  The  ascending  colon  may 
be  short,  so  that  the  transverse  colon  takes  an 
obhque  course  across  to  the  splenic  flexure. 
The  transverse  colon  is  often  long  and  may 
have  a  marked  descent  in  the  middle  that  can 
descend  to  the  pubis  or  even  into  the  pelvis. 
The  sigmoid  may  he  absent,  or  may  be  very 
large  and  variously  fonncd. 

Congenital  luxations  not  infrequently  occur 
at  the  hip,  and  sometimes  at  the  elbow,  knee, 
and  shoulder.  Hy  some  they  are  regarded  as 
the  result  of  arrested  development  of  the  ace- 
tabulum and  head  of  the  femur.  The  ligamen- 
tum  teres  is  nearly  ahvays  intact. 

Club-foot  (talipes)  may  depend  upon  irreg-  p-j^ 
ularities  of  development  or  upon  nervous  influ- 
ences that  lead  certain  muscles  to  predominate 
in  action  over  others  with  which  they  should  maintain  a  definite  l»alance. 
Though  the  condition  is  sometimes  ])rcsent  at  birth,  \\  usually  does  not  com- 
plete its  developnaent  until  the  period  of  walking  is  reached.  The  various 
forms  are : 

Talipes  equinusy  the  heel  being  drawn  up  and  the  body  supported  on  the 
toes. 

Talipes  caUaneus^  the  toes  being  elevated,  the  subject  walking  on  ihe 
heel. 

Talipes  cavus  or  arcuatusy  in  which  the  foot  is  highly  arched,  and  only 
the  heel  and  toes  touch  the  floor  in  walking.     The  foot  is  much  shortened. 


13. — SupemiuDerarjr  fingen 
(Ziegler). 


)' 


«k  b  €  d 

Fl(«.  13. — Varieties  of  clubbed  (cel :  ii.  Talipes  cquinus  ;  b,  talipes  calcaneus  ;  c,  talipes  cavus 

or  arcuAtus ;  x/,  talipws  eqoiuovalgtis. 

Talipes  varus,  in  which  the  outer  side  of  the  foot  only  touches  the  floor. 
Talipes  eqttinoi'arus ,  in  which  the  outer  side  of  the  toes  are  walked  upon. 
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Talipes  cakaneoi'ari4Sy  in  which  the  outer  side  of  the  heel  is  walked  upon. 

Ta/ipfs  va/^us,  taiipes  equimnuil^uSj  talipes  caUaneovalgtts^  in  which  the 
inner  side  of"  the  foot,  the  inner  side  of  the  toes,  the  inner  side  of  the  heel, 
resi>ectively,  are  walked  uj>on. 


Fir,.  14. — Varieties  of  clubbed  feel:  <x.  Talipes  cquinovarus;  b.  talipes  varus;  f.  tiUrpes  cal- 
caneovarus ;  </.  talipes  valgus ;  r.  talipes  calcaoeo valgus. 

Clubbed  hands  or  iaiipomamts  are  much  less  common,  and  are  usually 
occasioned  bv  congenital  deformity  of  the  bones  of  the  forearms. 

7.  Congenttal  Obstructions. — The  mouth  is  in  some  cases   abnormally 


Fm.  15.— M.tllornuuon  ui    il.c  anus.     Unterodci:  Minucil  as  a  tapenng, 

tortuous  IuIjc  (.1)  alonti  ihc  rapl.c  nf  the  scrotum,  un-i  <.iiuilj^  uj    t  minute  opening  \h)  dis- 
clmrging  mecoaiuxn  near  the  end  of  the  penis ;  c,  anal  depression — imperforate  (Peters). 


small  {microstoma)  as  the  result  of  excessive  union  of  the  tissues  of  the 
niaxillar\'  and  mandibular  arches. 

The  prepuce  may  be  congenitally  absent,  and  when  present  may  be  ab- 
normally elongate  and  constricted  at  the  orifice.  When  the  orifice  is  extremely 
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small  ihe  urine  may  meet  with  a  marked  obstnit  tion  to  its  escape,  and  dila- 
tation of  the  bladder  and  ureters,  and  even  hydronei>hrosis,  may  result  from 
the  lackward  pressure.  When  the  orifi(  c  is  so  small  that  the  prepuce  uui- 
not  be  drawn  back  over  the  glans  penis,  the  condition  is  described  as 
//u'mosis. 

Urethral  atresia  may  occur  in  both  sexes.  If  the  urine  cannot  escape, 
it  collects  during  fetal  life  in  great  ([uantities  in  the  liladdcr,  which  becomes 
as  large  as  the  entire  abdomen  of  the  fetus.  Abnormally  narrow  urethra  or 
hypertrojihy  of  the  colliculus  semmalis  may  interfere  with  the  escape  of  urine, 
but  not  to  nearly  the  same  degree. 

The  urethra  may  lie  absent  in  girls,  the  bladder  opening  into  the  vagina 
and  preventing  the  serious  results  observed  in  atresia. 

Atresia  I'a^me  becomes  a  serioius  hnjjediment  to  the  sexual  act  in  adult 
life.  Atresia  uteri  makes  conception  impossible,  but  both  conditions  are 
also  serioas  in  that  they  lead  to  retention  of  menstrual  blood  and  secretions, 
which  may  cause  distention  of  the  uterus  and  consequent  snrTering. 

Atresia  dm  or,  as  it  is  more  fretjuently  called,  imperforate  anus  is  not 
infre<iuent,  and  depends  upon  the  failure  of  the  rectum  to  grow  down  and 
unite  with  the  anal  tissues,  to  which  it  is  often  united  by  a  fibrous  cord.  In 
these  cases  the  rectum  may  terminate  blindly  {atresia  simplex)  or  it  may 
commtmicate  with  the  vagina  or  urethra  {atresia  ani  vesiealis,  uretAra/is,  or 
va^'na/is). 

8.  Persistent  fetal  structures  may  lead  to  subsequent  pathologic  condi- 
tions by  the  growth  of  iheir  cells  to  form  tumor-like  masses,  or,  as  is  more 
frequently  the  case,  by  the  retention  within  them  of  fluids,  so  that  cystic 
dilatation  follows. 

The  /li\ rtf/i filial  (lui't  sometimes  imperfectly  closes,  and  in  after-life  forms 
a  cyst  in  the  front  of  the  neck.  Or,  if  there  remains  an  external  communi- 
cation, a  fistula  or  sinas  may  exist  in  the  front  of  the  neck,  from  which  a 
clear  fluid  or  a  mucous  secretion  escajies. 

The  uraeJuis  or  urinary*  canal  of  the  embryo,  formed  by  prolongation  of 
the  fusifonu  vesicle  formed  by  the  dilatation  of  the  embryonic  portion  of  the 
allantois,  sometimes  remains  open  near  the  umbilicus,  sometimes  near  the 
bladder,  sometimes  only  in  the  middle  jiortion,  under  whit  h  condition  the 
accumulation  of  fluid,  extending  into  its  cavity,  may  by  dilatation  lead  to 
the  formation  of  a  large  cyst.  Ferguson,  of  Albany,  has  observed  one  of 
more  than  a  liter  capacity. 

The  pastana/ ^ut  may  in  like  manner  lead  to  the  formation  of  c>'sts  in  the 
pelvis. 

The  ducts  of  Mailer  occasionally  remain  in  postnatal  life,  and  by  cystic 
distention  form  the  so-called  hyiiaiids  of  Morgagtti,  which  are  so  frequently 
obsen'ed  attached  to  the  fimbriae  of  the  Fallopian  tube. 

GUrttier' s  ducts  also  =?ometimcs  fail  to  disappear,  and  by  cystic  dilatation 
form  the  cysts  of  the  jaroophoron. 

9-  MermaphroditUiti.— Although  the  majority  of  cases  of  supposed  her- 
maphroditism might  be  included  among  the  schistoses  and  synactoses,  there 
are  certain  rare  cases  in  which  the  <lefective  develo])meni  is  more  radical  and 
important,  so  that  it  is  well  to  have  a  special  heading  under  which  to  discuss 
them. 

Hermaphroditism  mnv  be  tnic  or  false. 

I.  True  hermaphroditism  (androjj)nes)  is  characterized  by  the  occurrence 
of  the  essential  sexual  organs  lioth  of  male  and  female  in  the  same  individual. 

Klebs  describes  three  i>ossible  forms  in  which  this  condition  can  occur: 

I.  Hermaphrodttismus  vervs  bilateraiis^  in  which  both  ovaries  and  testes 
can  be  present  upon  both  sides,  or  in  which  an  organ  compounded  both  of 
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ian  *nd  testicular  tissue  may  be  present  on  each  side.  Excepting  one 
<jsr  reported  by  Heppner^  no  Mich  condition  has  been  oLiservcd  in  man. 

i.  ritrmophnhittiitttus  vcrus  unilaferafis^  in  vvhirh  both  sexual  glands  are 
IWCMM  on  one  side,  while  that  proper  for  the  individual  is  present  on  the 
oUkt  side  of  the  body.     No  authentic  case  ha-s  been  obser\ed. 

%.  HfrtHof^hroiittisffius  verus  htcraiis,  in  which  an  ovar)-  is  present  on 
smIc  and  a  testis  on  the  other  side.  This  condition  is  very  rare,  but 
s  cAses  have  been  reported.  Unfortunately,  in  most  cases  the  final 
of  a  microscopic  examination,  with  demonstration  of  ovarian  and  te.slic- 
sirxicUircs,  is  wanting. 

II.   Spurious    hermaphroditism    or  pseutiohcfmaphrodiiisfn   is  common, 

Marly  idl  rcporlcd  cases  tjciiig  i)roi)LTly  so  classified.     These  cases  usually 

•ml  \\\^o\\  malformation  of  (he  external  genital  organs  that  makes  difficult 

nii|.M>ssiblc  the  recognition  of  the  true  sex  during  life,  though  dissection 
fe\tads  the  glands  of  one  sex  only,  and  at  once  explains  the  true  nature  of 
the  case. 

Fhc  cases  are  separable  into:  {a\  Pseudohermaphrodilismus  masculinus; 
^A)  Hscudohermaphroditismus  feminimis. 

(#)  Pseuiiohermaphrotiitismus  mascuUims, 

t.  rsfUiiohennaphroditismus  masculinus  exiemus  is  rhara<terizcd  by  a 
depunurc  of  the  male  external  organs  from  their  normal  type  and  an  ap- 
proximation to  the  female  type.  The  deformity  usually  depends  ujton  hy|>o- 
$|kadia$  and  cleft  scrotum  with  hypoplasia  of  the  ]ienis.  The  diminutive 
penis  being  separated  and  presenting  the  urethral  orifice  deeply  sealed 
somewhat  resembles  an  atypical  development  of  the  clitoris  and  nym|tha?, 
while  the  fissure  of  the  scrotum  sinnilates  the  vaginal  orifice,  and  its  lateral 
halves  the  labia  majora.  The  resemblance  of  the  cleft  scrotum  lo  the  labia 
majora  is  greatly  increa-sed  incasesof  nndescending  testicles.  For  many  rea- 
sons not  yel  understood,  in  this  nialfomiation  of  the  male  organs  the  gen- 
eral body  development  is  fretiucntly  atypical  and  approximates  the  feminine 
lyiK,  with  small  stature,  rounded  cur\es,  and  enlargement  of  the  mammae. 
Hflir  may  or  may  not  grow  upon  the  face,  and  the  voice  may  be  high- 
pitched  or  sonorous. 

2.  Pn^udohftmaphroditismus  Mascuiinus  Jntermts. — \^'ith  or  without  con- 
siderable malformation  of  the  external  organs,  these  rases  are  characterized 
by  the  [tresence  of  rudimentary  female  internal  organs.  At  the  colliculus 
seminalis  the  prostate  gland  is  pierced  by  a  tubular  structure  which  is  the 
homologiic  of  the  vagina,  and  is  sometimes  readily  recognizable  as  such 
by  its  connection  above  with  a  uterus  and  Fallopian  tubes.  No  ovaries  are 
present. 

3.  Pseudohertnaphrodiiismus  mascuiinus  intermts  et  externus,  in  which, 
with  pronounced  feminine  appearance  of  the  external  organs,  vagina,  uterus, 
and  Fallopian  tubes  are  present,  but  neither  testicles  nor  ovaries  occur, 

(^)  Pseudohermaphrodttismus  Jiminimts . 

T.  Pseudohermaphrodttismus  femininus  exterttus  is  characterized  by  an 
enlargement  of  the  clitoris  and  constriction  of  the  vaginal  orifice  that  give 
the  external  organs  a  remarkable  resemblance  to  the  masculine  type.  The 
penis-like  clitoris  is  not  penetrated  by  the  urethral  canal. 

2.  Pseudohermaphrodttismus  femininus  interttus  is  produced  by  the  pres- 
ence in  the  broad  ligaments  or  in  the  ureterovaginal  walls  of  rudiments  of  the 
Wolffian  ducts,  and  sometimes  extending  to  the  clitoris. 

3.  Psetidohermaphroditismus  femininus  extemus  et  intemuSf  in  which  the 
external  genital  organs  resemble  those  of  the  male,  while  the  persistence  of 

'•'"  the  Wolffian  ducts,  and  in  some  cases  the  presence  of  a  prostate 
ejaculatory  duct,  and  a  sac  resembling  a  seminal  vesicle  opening 
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into  the  vagina,  have  also  been  obser\-ed.     This  form  of  malformation  is  rare, 
but  few  cases  having  been  observeti. 

.\s  in  pscuiiohcnnaphroJitisinus  mascuiinus^  so  in  these  forms  the  develop- 
ment of  the  whole  body  def»arls  from  the  nonnal  lyjie*  women  often  developing 
to  masculine  proportions  and  having  a  growth  of  hair  on  the  face.  Cases  are 
on  record  which  have  lived  and  died  withoLit  the  true  sex  having  been  estab- 
lished and  having  always  supposed  themselves  to  be  men. 

The  body  development  in  rases  of  [iseiidohermaphrodilism  is  a  matt?r  of 
peculiar  interest,  inasmuch  as  it  is  supposed  that  its  regulation  is  governed, 
at  least  in  yiart,  by  an  internal  secretion  of  the  sex  glands.  Why  a  male 
pseudohermaphrodite  with  testicular  tissue  should  approach  the  female  tyj»e 
of  structure,  and  a  female  pseudohermaphrodite  with  ovaries  the  male  type, 
is  at  present  unexplained,  though  it  might  be  conceded  that  the  correspond- 
ence is  never  perfect,  and  the  failure  oi  such  individuals  to  perfectly  con- 
form to  either  type  might  depend  upon  absence  of  the  internal  secretions  of 
both  sets  of  glands. 

Double  Malformations  ;  Double  Monsters  \  Monstra  Duplicia). 
— These  exlraordinarv  freaks  of  nature  depend  ujjon  duplication  of  the  whole 
body,  the  halves  remaining  attached  to  one  another,  or  lo  dui>Ucalion  at  the 
cephalic  end  or  at  the  caudal  end.    The  duplication  may  be  e<]ual  or  unecpial. 

The  double  monsters  always  arise  from  a  single  ovum,  and  are  always  of 
the  same  sex.  The  accident  that  governs 
their  formation  takes  place  at  the  earliest 
period  of  development^  probably  at  the 
time  of  the  formation  of  the  primitive 
streak  and  medullary  groove. 

Tracing  the  formation  of  the  embryo 
from  the  fecundated  ovum  through  the 
mulberry  and  blaslula  stage,  we  find  the 
first  appearance  of  embryonal  develop- 
ment a  circular  white  area  w  hit  h  Kol- 
liker  first  fiointed  out.  This  spot  is  the 
embryonal  area,  and  over  it  the  ectoderm 
of  the  bilaminar  blastodermic  vesicle  be- 
comes thickened  by  enlargement  of  the 
cells,  so  that  it  becomes  thickened  and 
pyriform  in  shape.  I^lcr,  becoming 
elongate  and  having  its  posterior  ex- 
tremity drawn  out  into  a  wedge-shaped 
appendage,  this  becomes  the  "  jirimitive 
streak,"  and  it  is  there  that  the  meso- 
blast  spreads  it.self  out  over  the  whole 
embryonic  area  between  the  ectoderm 
and  entodenn.  The  medullar)'  groove 
fomis  in  front  of  this  primitive  streak, 
and  the  erabrj'onic  area  becomes  difTer- 
entiated  into  the  para\ial  ix)rtion  which  is  about  the  groove,  and  the  outer 
lateral  portion.  The  development  of  the  body  is  by  successive  development 
of  these  two  portions. 

Ziegler  gives  the  following  theories  that  may  account  for  the  occurrence 
of  double  monsters : 

I.  Two  cmbri'onic  areas  may  arise  in  the  wall  of  a  single  blastodermic 
vesicle,  grow,  and  impinge  upon  one  another. 

a.  Within  a  single  embryonic  area  two  primitive  streaks  and  two  medul- 
lary growths  may  form,  remaining  sej>arate  or  merging. 
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3.  A  primitive  streak  may  form  but  the  medullary  groove  be  double, 
cither  in  a  part  or  the  whole  of  its  extent. 

4.  A  duplication  may  lake  place  at  a  later  period  of  development,  affect- 
ing only  individual  ])aris. 

The  experimental  evidence  thus  far  collected  indicates  that  the  formation 
of  several  embr\'onic  ajea:>  does  not  dei>end  upon  fertilization  by  seveial 
spermatozoa,  as  was  once  supposed,  because  eggs  thus  fertilized  always  die. 
It  also  shows  that  double  formation^)  can  arise  from  supposedly  normal 
eggs  by  experimental  external  influences,  and  that  embnonal  elements 
brought  into  contact  may  merge  one  into  the  other. 

The  classification  of  double  monsters  given  by  /iegler  seems  to  afford  an 
excellent  working-lasis  for  the  understanding  and  differentiation  of  nearly  all 
cases,  and  to  it  close  adherence  is  given  in  the  following  descriptions: 
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I.  Double  Malformations  In  which  there  is  Complete  Duplication  of  the 
Axial  Structure. 

I .    Characterized  by  uniform  tfevfiopment  of  both  ttvitts, 
(a)  liomoio^ous  tioins  result    when  development  ])rogresses  unhindered. 
They  are  always  of  the  same  sex  ;  each  forms  its  own  amnion  ;  they  have  a 
common  placenta  in  almost  all  t^ses. 

{h^  Thoracopa^ous  Monsters  :  Omphalopa^ous  Monsters. — These  forms  arc 
caused  by  coalescence  of  the  trunks  of  the  fetuses.  They  usually  have  a 
common  umbilicus  and  umbilical  cord  and  a  single  placenta.  According  to 
the  extent  and  position  of  the  coalescence  they  are  divided  into : 
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Xiphopagi — united  only  at  the  xiphoid  cartilage  by  a  bridge  of  cartilagin- 
ous tissue  (Kig.  17).  Through  the  band  of  union  there  niay  be  a  communi- 
cation l>eiween  the  peritoneal  cavities,  and  contiguous  viscera  ntJay  be  united. 
The  "  Siamese  twins  "  belonged  to  this  group. 

Sternoptii^i  have  a  common  thorax.  Ihere  are  var>*ing  degrees  of  coal- 
escence and  deformity-  I'hcrc  may  be  one  sternum  or  two.  Sometimes 
there  is  but  one  heart.  The  intestine  may  be  common  to  both.  The  livers 
may  be  imitcd. 

When  thoracopagous  monsters  are  more  intimately  blended,  the  union 
may  extend  both  over  the  thorax  and  abdo- 
men»  and  the  liml)s  and  even  the  heads  may 
be  jiartly  fused.      Thus  ; 

Piosopothotacopaf^us — face  and  t horax 
coalescenl  (Fig.  18). 

Cfpha/othoracopagus — head  and  thorax 
coalescent. 

ThoracoptM^us  tribrauchit4s — thorax  and 
two  arms  fused  so  that  the  monster  has  three 
arms. 
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Fic.  18. — Prosopotboracopagus. 


Fig.  ig.— Two-headed  boy 
(Home's  case). 


Thoracopagus  tripits — thorax,  abdomen,  and  two  legs  coalesceati  the  mon- 
ster having  three  legs. 

Tlmracopa^us  tribranthius  iripus — thorax,  abdomen,  two  anus,  and  two 
legs  coalescent,  the  boilies  being  fused  and  the  nsoniitcr  having'  three  amis 
and  three  legs.  In  these  cases  of  fused  extremities  the  fusion  often  expresses 
itself  by  the  presence  of  mjssiiapen  limbs  with  extra  fmgers  and  toes. 

Thoracopagous  monsters  may  or  may  not  be  viable,  according  to  the 
deformity  of  the  internal  organs.  The  Siamese  twins  and  Radira-I>oddica, 
or  the  Orissa  sisters,  were  famous  exhiliitionists  and  attained  aduh  life. 

\c)  Craniopai^ous  monsfers  are  attached  to  one  another  by  cartilaginous 
or  osseous  unions  of  the  cranium  ;  they  are  rare.  The  unions  have  been 
oliserved  at  the  forehead,  occiput,  and  vertex  (Fig.  19).  Cases  have  been 
known  to  live  for  many  years. 

{</ )  hchiopa^oiis  monsUrs  are  united  bv  the  pelvis.  This  condition  is 
not  at  all  incomiiatilile  with  life,  ami  nunneroas  cases  occur  in  the  literature, 
of  which  the  "  Hiddenden  Maids,"  the  "  Hungarian  Sisters,"  the  "  iilazeic 
Sisters,"  and  '*  Millie-Christine  "  (Fig.  20)  are  (|uite  famous. 

2.    Charactertzcii  by  iinf(fual  ifrvr/opmrnt  of  both  hvms. 

Some  of  the  most  intcreating  and  most  peculiar  monstrosities  are  fonn-'^ 
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through  the  cessation  of  growth  of  the  one  and  progressive  growth  of  ihc 
other.  When  one  of  twins  is  deprived  of  nourishment  iVom  any  cause,  it 
may  die  without  modilication  of  fonn  or  may  undergo  interesting  changes. 
At  limes,  however,  its  lellow  niay  assume  its  nutrition.  When  this  is  the 
case  the  autositty  or  well  nourished  Ictus,  may  grow  nonnally  or  may  more 
or  less  enclose  its  fellow,  of  which  it  makes  a  parasite. 

{a)  Ftrhis  Papyraceus. —  This  is  a  dead  fetus  which,  through  the  pressure 
of  its  living  twin  and  al>twr])tion  of  its  nmniotir  fluid,  becomes  flattened  out 
and  thinned.  'Ilic  death  of  such  fetuses  is  usually  referable  to  too  intimate 
relationship  between  the  umbilical  vessels  of  the  common  placenta. 

{b)  Acardiacus, — Monsters  without  hearts  are  always  cxtroraely  atypical 
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in  structure,  and»  of  course,  never  viable.  An  acardiac  monster  may  be 
connected  only  to  the  placenta,  or  may  l>e  parasilically  attached  to  its  twin. 

Three  forms  of  acardia  are  described  : 

Acartfiaats  amorphus — an  irregular  mass  covered  with  skin  and  containing 
only  nidimcnts  of  organs. 

Acardiacus  aconnus — the  head  developed.  Vmt  the  entire  body  wanting. 

Acardiacus  acephaius — without  a  head,  the  thorax  rudimentary,  the  pelvis 
and  adnexa  more  or  less  well  developed.      Ii  is  the  most  frequent  form. 

ic)  Thoracopa,^is  parasi/icus  is  seen  in  thoracopagous  twins  when  the  one, 
from  any  cause,  ceases  to  develop  and  remains  as  a  |)arasitic  appendage  of 
the  other.  Very  rarely  does  such  a  jxirasite  exhibit  complete  structure,  and 
in  most  cases  it  is  an  acardiacus  acephaius  or  acortttus  with  a  vascular  system 
blended  with  that  of  the  autosite. 

{d)  Epi^athus. — This  is  a  prosopoihoracopagus  which  is  parasitic  at  the 
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mouth  of  its  twin,  [>rojecting  as  an  imperfectly  formed  felal  mass.  In  rare 
cases  il  may  spring  from  the  orbit. 

(e-)  Tera(omata. — A  lerutoma  is  a  liimor  of  such  complicated  struclure 
as  to  suggest  that  it  originates  either  through  ihe  dwarfing,  malfoniiation,  and 
inclusion  of  a  iwm,  or  a  very  atypical  an<l  erratic  development  of  a  single 
fetus. 

The  structure  of  such  a  tumor  usually  [iresents  tissues  representing  all 
three  layers  of  the  blastoderni,  ivometiiiies  with,  sometimes  without,  definite 
arrangement.  In  some  cases  rudiments  oi  skeletal  parts,  with  recognizable 
fragments  of  spinal  columns  and  pelves,  are  present.  In  the  ovarian  dermoid 
tumors,  which  l)eIong  to  this  class,  bones,  teeth,  hair,  mammar)*  glands,  tubu- 
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Pig.  ai. — Accphalus  acnrdiacus dipus  ( Lewis). 

lar  diverticula  resembling  aty])ical  digestive  organs,  etc..  are  present.  It  is 
a  question  how  the  ovarian  dermoids  develop,  but  they  are  certainly  lera- 
tomata,  whether  the  result  of  parthenogenesis,  as  suggested  by  Wilms,  or  of 
fetal  inclusion. 

Teratoid  tumors  are  most  fret^ucnl  about  the  pelvis,  and  are  frequently 
styled  sacral  teralomata.  If  the  tumor  is  sufficiently  formed  to  resemble  an 
attached  fetus,  it  is  known  as  an  epif^y^n. 

{/)  Lfuiusio  fataiis  is  the  explanation  of  some  of  the  teratoid  tumors 
and  for  other  deeply  seated  embryonal  masses.  Inclosed  fetuses  arc  prob- 
ably ver)*  rare,  unless  the  ovarian  dermoids  are  so  regarded.    They  are  classi- 


double  pelvis  and  imperfectly  divided  thorax,  with  a  single  pair  oi  arms  and 
one  head. 

The  resulting  malformed  individuals  may  or  may  not  be  viable,  those  in 
which  the  anterior  end  is  affected  fretjueiuly  having  an  cntanglcmeni  of 
nen'ous  sj'slems  precluding  successful  physiologic  action.  Cases  of  posterior 
division,  except  the  abdominal  organs  are  too  imperfect,  usually  are  viable. 
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When  the  division  of  the  bodies  descends  to  the  pelvis,  so  that  there  arc 
two  complete  vertebral  columns  but  only  one  sacrum  and  coccyx,  the  monster 
is  called  pyj^opagus. 

3.  DupUcitas  posterior  is  rare  in  man,  and  is  nearly  always  quite  imper- 
fect. In  extremely  rare  cases  there  have  been  four  legs,  two  sets  q{  genital 
and  pelvic  organs,  with  single  dcveloiimcnt  above. 

The  duj>litation  in  most  cases  involves  an  atypical  development  of  the 
supernumerary  liiuhs.  It  is  quite  usual  for  one  set  of  limbs  to  develop  nor- 
mally, while  the  other  set  is  deformed  and  often  iiuiic  small.  The  mal- 
formed limbs  are  also  apt  to  be  abnormally  attached. 

The  posterior  cleavage  may  extend  higher  up  ihnn  the  pelvis  and  cause  a 
duplication  of  the  whole  spinal  column  and  jjart  of  the  head.  In  these  cases 
the  twins  usually  face  one  another,  and  while  the  liacks  may  be  quite  well 
formed,  the  abdomens,  thoraces,  and  faces  may  be  common  { prosopothoraco- 
omphalopagtts).    The  synctphalus  which  occurs  in  such  cases  may  afford  what 
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is  known  as  the  T>^nus  head,  with  two  lateral  faces  with  imperfectly  differen- 
tiated eyes,  mouth,  nose,  etc.,  and  confusion  of  cranial  and  cerebral  structure. 
These  cases  are  not  viable. 

When  complete  duplication  of  the  bodies  is  assoc:iated  with  a  single  head, 
the  condition  is  described  as  ifipy^^us.  The  two  portions  usually  fail  to  develop 
symmetrically,  so  that  in  nearly  all  cases  the  one  half  remains  dwarfed  or 
rudimentary  and  is  a  jKirasite  upon  the  other  (////»ri,'7/.f/c?rrtx///V-//.^).  I^loo, 
the  Hindoo  monstrosity  (Fig.  281,  is  an  illustration  of  this  form. 

In  dipygus  parasiticus  the  parasitic  portion  is  more  highly  developed 
in  those  cases  in  which  it  springs  from  some  point  near  the  head  of  the 
autosite  than  when  it  arises  lower  down.  If  it  arise  from  the  neck  of 
the  autosite,  it  may  have  a  tnmk  and  all  four  limbs;  if  from  the  spinal 
column  low  down,  only  lower  extremities. 

3.  DupUcitas  paralUia  or  rachipa^us  is  a  form  of  monstrosity  supposed  to 
be  occasioned  by  partial  cleavage  from  each  end,  so  that  the  twins  are  only 
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The  molecular  stnictiire  of  living  matter  is  unstable  and  ever  changinf^. 
Il  is  continually  subject  to  ''  universal  diiiintegration  and  waste  by  oxidation  ; 
and  concomitant  reintegration  by  the  intussusception  of  new  mailer."  It  is 
by  the  intussusception  of  new  matter  that  living  beings  are  enabled  to  mani- 
fest uninterrupted  activities  throughout  long  periods  of  time.  Through  it 
alone  is  possible  that  extraordinary  ability  lo  grow  and  multiply  that  differ- 
entiates inert  matter  from  the  vital  world. 

Continuance  of  life,  activity,  growth,  and  reproduction  are  all  mdissolubly 
bound  up  in  the  intussusception  of  new  niaiier  into  the  <  yioplasm  of  the 
cells.  The  ovum  grows  and  divides,  but  almost  innnediaitly  uiUs  uix>n  its 
reserve  supjily  of  food  for  the  successful  progress  of  its  development.  I-arge 
resen-e  supplies,  such  as  are  seen  In  the  eggs  of  birds,  sufli*:*.'  to  carry  the 
chicks  to  a  stage  when  they  can  i>egin.  with  or  without  the  help  of  i>arents, 
lo  secure  and  utilize  new  and  cvtrinsic  food  supplies,  out  of  which  they  must 
manufacture  their  own  nutrient  tissue  pabulum.  The  cells  oi  the  growing 
body  and  the  active  ceils  of  the  adtili  body  retpiire  constant  supplies  of  as- 
similable materials  from  which  to  increase  their  cytoplasm,  form  nuclcin, 
abstract  secretions,  and  build  up  their  various  [iroducts. 

The  new  matter  appropriate  for  cellular  reintegration  is  called  y^W.  The 
utilization  of  food  constitutes  nutriiUm. 

A  foot/,  thrrt/orr,  is  any  maUnal  contrihutin:^  to  thf  formaHtm  and  rtitf 
testation  of  the  f issuer.  The  form  in  which  focx3s  present  themselves  varies 
greatly.  Certain  oi  the  lowest  ve^elable  forms  of  life  can.  in  the  presence 
of  moisture  and  certain  gases  diffused  through  the  atmosphere,  synthetize  all 
that  is  essential  to  life.  Higher  plants  require  additional  i  hemical  elements, 
and  are  best  fed  with  nitrogenous  "fertilizers  "  Low  forms  of  animal  life 
absorb  invisible  nourishment  from  the  water  in  which  ihey  live;  the  enlozoa 
al>sorb  highly  nutritious,  diffusible  juices  from  the  intestines  of  the  animals 
they  infest.  Many  lowly  organized  aninuls  take  minute  objetts  into  their 
substance  and  digest  and  assimilate  them  ;  the  higher  animals  find  their  food 
in  alrcady-fomied  vegetable  tissue,  or  in  the  tissues  of  oiher  animals, 

Water  is  one  of  the  most  important  foods,  and  without  it  no  other  food 
can  be  utilized,  as  it  is  es.sential  that  the  nutritious  sul>stance  find  itself  in  n 
form  easily  assimilable  and  readily  conveyed  to  the  cells,  To  accomjilish 
these  re<|uirements,  all  animals  and  plants  reduce  the  nutrient  substances  lo 
solu!»le  forms,  dissolve  them  in  water,  and  then  distribute  the  solution  to  all 
their  i»arts,  cither  by  cytoplasmic  currents,  flow  of  sap,  or  circulation  of 
blood. 

The  necessity  fi>r  foml  \2Lrit^  according  to  the  activity  of  the  individual. 
Serpents  consume  large  quantities  of  food  at  a  single  gorge,  but  do  so  at  very 
infrec^uent  intenaH,  and  it  is  not  unrammon  to  fmd  cajitive  serpents  fasting 
during  periods  vanting  from  a  few  months  to  a  year  and  a  half  The  more 
active  animals,  as.  for  example,  the  birds,  are  continually  seeking  for  and 
devouring  food.  Whether  taken  frc<iuently  or  infre<iuently,  in  large  amounts 
or  small  ones,  the  total  i]uantity  of  food  consumed  must  be  sufficient  to  rein- 
tegrate the  oxidized  and  wasted  tissue  elements,  supply  the  materials  for  the 
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various  secretions,  and  provide  for  growth  and  reproduction.  In  order  that 
a  normal,  average,  adult  man  is  able  to  do  this  and  i»eit'omi  ordinary  work, 
the  studies  of  Moleschatt,  Kankc,  \*oit,  Forster,  and  Aiwaier  show  that  he 
requires  about  635  gni.  of  solid  food  every  twenty-four  hours.  I  his  food  is 
niade  up  of  protcids,  123  gm.  ;  lats,  78  gm.,  and  carbohydrates,  437  gm. 
The  amotiinof  water  required  is  between  2000  and  3000  gm.  Certain  salts 
arc  also  indispensable  in  the  physical  processes  of  the  body  themistr)'.  The 
total  ijuantity  reijuired  is  unknown,  projjably  alxjul  50  to  75  gni..  and,  as 
they  are  usually  consumed  together  with  the  foodstufls,  they  need  no  sefjorate 
mention. 

L"nder  normal  conditions  the  appetite  is  a  satisiactory  guide  concerning 
the  food  consumption.  In  disease,  however,  it  may  so  vary  as  to  be  entirely 
unirusiworihy.  There  is,  for  example,  a  condition  known  as  /'/////«/>;,  in 
which  the  appetite  is  enormously  e.>caggeraled,  and  an  opposite  condition 
known  as  anorexia^  m  which  it  is  greatly  diminished  or  even  absent.  Per- 
verted ap[x;tite,  ox  pica,  also  occurs  in  all  grades,  from  an  excessive  desire  for 
candy  or  pii  kles  to  the  disgusting  extreme  of  canniUilisni  or  earth-eating. 
Actual  fear  or  dread  oT  food  is  described  as  **  sitopho^fa.** 

Thirst  may  also  vary  from  the  normal,  marked  inLrcase  being  known  as 
tiipsesis  or  poiydipsia^  which  is  a  prondncnt  symptom  of  diabetes  mellitus, 
and  in  which  the  thirst  may  be  so  insatiable  that,  when  other  fluids  have 
been  withheld.  [.Kitients  have  been  known  to  drink  their  own  urine.  Per- 
verted thirst  ha^  its  most  tommon  and  unfortunate  occurrence  in  tiipsomania, 
or  excessive  desire  for  sjiiriiuous  bv|Viors. 

Swallowing'  air  by  si>asmo(.iii  eiTorts  has  been  called  aeropha^a. 

When  food  is  withheld  and  the  wear  and  tear  of  the  tissues  is  not  com- 
pensated for  iht'V  gradually  wnsie  by  oxidation,  beginning  with  those  least 
useful,  as  the  adJ[jose  tissues,  next  extending  to  the  muscles,  and  tinally 
involving  those  important  tissues  u])on  the  performance  of  whose  functions 
life  dejiends.  This  condition  is  known  as  stanation^  and  will  be  further  dis- 
cussed under  the  heading  Assimilation  of  Food. 

Excess  of  food  is  usuaUy  far  less  serious  than  starvation,  though  it  is  not 
without  its  dangers.  Individuals  vary  greatly  in  their  abilities  to  digest  and 
utilize  foods.  Savage  peo|iles,  with  whom  periods  of  jilenty  alternate  with 
periods  of  starvation,  make  a  jfractice  of  gorging  themselves  with  food  until 
they  fall  into  a  satisfied  sleep.  Should  ordinary  civilized  people  overload 
their  stomachs  in  such  manner,  there  is  little  4louIit  but  that  the  muscular 
structure  of  the  stomach  would  resent  the  unusual  distention  and  relie\e  itself 
by  the  process  of  rvmitiri\;.  Should  this  not  occur,  the  food  v\ouId  proljably 
l>e  hurried  f»artially  digested  into  the  intestine,  where  it  would  likely  set  up 
an  irt'tatiiff  diarrhea  {crapulous  or  licntcric  diarrhea).  Should  the  con- 
sumed food  Ik  digested  and  assimilated,  the  inevitable  outcome  is  the  addi- 
tion to  the  tissues  ol  an  excess  of  nutriment  that  is  usually  stored  up  as  fat. 

Continuous  hypernutrition  with  at  i  umulation  of  adipose  tissue  ultimately 
leads  to  obesity,  and  in  extremely  pronounced  cases  to  poiysareia. 

The  water  consumed  by  the  individiwl  is  more  easily  di.^posed  of  than  the 
food,  and  usually  meets  with  a  rapid  elimination  by  the  kidney's  as  urine, 
producing  X^xwyox^xy  poiyuria  or  diuresis^  or  by  the  sweat  glands  as  perspira- 
tittft  {diaphff tests). 

PATHOLOGY  OF  DIGESTION. 

An  analysis  o(  the  retjuired  foodstuffs  shows  that  they  fall  into  three 
chemical  groups — proteids^  carMiydmtes,  and  fats.  Each  of  these  has  its 
own  dige*itivc  en/ytnes,  which  il  meets  at  some  particular  part  of  the  aliment- 
iry  apparatus,  and  undergoes  its  own  peculiar  changes. 
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(tf)  Digestion  of  Protcids. — Albumins  and  Alhuminoids. — Proteid 
digestion  takes  place  partly  in  the  stomach  and  partly  in  the  small  intestine 
through  the  agency  of  pepsin  and  trypsin,  two  acli\e  feniieiits,  the  former 
of  which  is  secreted  by  the  j^tric  glands,  the  latter  by  ihc  pancreas.  The 
effect  of  both  ferments  is  the  transformation  of  the  non -diffusible  albumins  to 
diffusible  peptones.  Pepsin  is  active  only  in  strongly  acid  soiuiion  ;  ir\psin 
in  alkaline  solution.  The  chemical  changes  resulting  from  the  action  of  the 
ferments  upon  albuminous  substances  are  similar  though  not  identical.  In 
peptic  digcsfion  the  first  change  resulting  from  the  action  of  the  hydrochloric 
acid  and  pepsin  of  the  gastric  juice  upon  the  proteid  is  its  conversion  to  an 
acid  albumin  or  svrttonin.  From  this  it  is  next  converted  to  pnmary  alhu- 
mose  or  primary  )^iobuhse^  then  to  secondary  or  deutero-aibumose  or  proteose^ 
and  finally  to  diffusible  amphopepfone.  Beyond  this  stage  of  amphopeptone 
the  ]>eplic  digestion  does  not  progress. 

In  trypiic  digestion  the  steps  of  the  process  as  well  as  its  termination  vary 
somewhat.  The  proieids  are  at  once  converted  to  dfuUro-aibiinwse  or 
giobulose^  then  to  amphopeptone^  but  the  process  does  not  end  there,  a,s  the 
amphopeptone  is  converted  partly  into  antipeptone  and  jxirtly  into  hemi- 
peptonc.  The  antipcptone  is  diffusible  and  useful;  but  the  hemipeptone  is 
subject  to  further  conver>^ions  until  such  end-products  as  leucin,  lyrosin, 
asj)artic  acid,  tr\'ptophan,  and  various  acids,  l)ascs.  and  aromatics  are  formed. 

Trypsin  also  acts  more  actively  upon  albuminoids  than  does  j^psin. 
Gelatin  is  converted  to  gelatose  by  pepsin,  but  to  gelatin  peptone  by  tr^'psin. 

Pathoiotcy  of  Proteid  DiKestion. — Peptic  digestion  takes  place  only  in 
the  stomach.  As  pcjjsiii  is  aciive  only  in  the  presence  of  free  hydrochloric 
acid,  its  operation  upon  the  i)rotcids  ceases  as  soon  as  the  chyme  is  poured 
into  the  intestine  and  nieets  with  its  alkaline  juices. 

Peptic  digestion  may  l>c  retarded  or  modified  by 

(i  j  Abnormal  secretion  of  pepsin.     (2)  Abnormal  quantity  of  free  acid. 

It  seems  rarely  to  ha]>fien  that  the  pepsin  itself  is  secreted  in  amounts 
insufficient  to  carry  on  the  function  of  digestion,  but  there  are  cases  of 
atrophy  of  the  stomach  and  chronic  interstitial  gastritis  with  destruction  of 
the  peptic  glands  in  which  this  may  hafipen. 

Much  more  commonly  the  hydrochloric  acid  is  at  fault.  In  the  great 
majority  of  cases  of  carcinoma  ventricuH,  especially  of  pyloric  carcinoma,  no 
free  hydrochloric  acid  is  secreted  {achhrhydria).  In  nmny  neurasthenic  and 
anemic  individuals  the  ijuantily  of  hydrochloric  acid  is  markedly  reduced 
{hvpochhrhvdria).  In  less  frctjuent  cases  the  acid  js  ]>rcscnt  in  excess  (yny>^r- 
(hlorhydn'a) . 

Remembering  that  the  trj-psin  of  the  pancreatic  secretion  is  much  more 
powerful  in  its  action  upon  proteids  than  the  j)epsin,  it  might  be  inferred 
that  the  interruption  of  gastric  digestion  is  of  coiuijaratively  little  consequence, 
especially  as  animals  can  live  after  experimental  removal  of  the  stomach. 
We  find  in  practice,  however,  that  no  aberration  of  the  gastric  function  can 
take  place  without  the  occurrence  of  disagreeble  symptoms,  and  no  suspen- 
sion of  those  functions  without  serious  and  somewhat  fatal  results. 

In  conditions  in  which  there  is  a  deficiency  of  pepsin  or  of  hydrochloric 
acid  the  food  i^  retained  for  an  abnormally  long  time  in  the  stomach,  di.stcnd- 
ing  it,  undergoing  putrefactive  changes,  and  either  stinmlating  the  organ  to 
reject  it  by  vomiting,  or  passing  it  on  in  an  unjirepared  condition  to  the 
intestine,  which  bears  the  burden  of  excessive  work.  !n  the  beginning  the 
individual  bears  this  fairly  well ;  but  in  the  course  of  lime  emaciation, 
anemia,  and  other  changes  present  themselves  as  evidences  of  malnutrition. 

In  cases  of  achlorhydria  associated  with  pyloric  obstruction  two  addi- 
tional evils  are  encountered  :   first,  the  suspension  of  digestion,  which  permits 
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ready  decomposition  of  food  in  the  stomach  and  leads  to  the  fomiation  of 

irritating;  and  ixirtially  poisonous  substances,  that  are  in  j:>art  vomited,  in  \yQxx 
ab>orbed,  and  the  inability  of  the  food  to  enter  the  intestine,  where  it  might 
be  digested.  In  such  tonditions  as  these,  too  much  imi:K>rtance  must  not  be 
attributed  to  the  themical  abnormalities  only. 

The  oi)|K)site  condition,  in  which  too  much  hydrochloric  acid  is  present 
in  the  gastric  juice,  is  seen  in  Rossbach's  disease,  or  hypfrchhthydria  or 
gasfroxia.  Here  the  excessive  acidity  leads  to  eructations  of  acid  fluid, 
vomiting  of  acid  materials,  headache,  and  general  distress.  This  condition 
is  probably  a  neurosis,  but  interferes  with  nutrition  by  exciting  the  stomach 
to  reject  the  footi  and  by  depressing  the  general  body  condition. 

I'he  corrosion  of  the  ga.stric  wall  hy  its  rontents  is  a  matter  of  much 
interest,  and  will  be  discussed  al  some  length  under  I  diseases  of  the  Stomach. 
So  long  as  the  gastric  tissues  retain  their  vitality,  they  are  immune  against 
the  action  of  their  own  secretion  ;  but  as  soon  as  any  ]>art  of  them  becomes 
necrotic,  it  is  at  once  attacked  and  digested.  It  is  in  this  manner  that  the 
peptic  ulcers  arc  formed.  After  death  the  gastric  juice  at  once  begins  to 
attack  the  tissue,  causing  the  poslmorlem  softening  described  as  gtis/rv 
mahcia. 

(//)  The  digestion  of  carbohydrates  takes  place  in  the  mouth  and  in 
the  stomath  through  the  agency  of //iw////,  a  ferment  of  the  saliva,  and  in 
the  intestine  through  the  action  of  amyhpsht,  a  ferment  of  the  jianrreatic 
juice.  Koods  reniasn  in  the  mouth  so  short  a  time  that  the  action  of  jityalin 
upon  them  is  of  short  duration  and  must  |»e  productive  of  very  limited  result. 
Pt)'alin  digestion  continues  in  the  stomach  for  a  short  time,  but  as  soon  as 
,003  |>er  cent,  of  free  hydrochloric  acid  is  present  it  ceases.  Lusk  has  found 
that  rane  sugar  can  be  inverted  to  dextrose  and  levulosc  in  the  stomach,  but 
a  sttidy  of  the  ga.stric  juice,  of  proieid  digestion,  and  of  the  gastric  contents 
during  digestion,  convinces  one  that  the  stomach  is  intended  for  the  diges- 
tion of  proteid  suKstances  only. 

It  is  in  ihe  intestine,  therefore,  through  the  activity  of  the  |)ancrealic 
enzyme  amylopsin,  that  the  digestion  of  <  arbohydrates  is  accomplished.  In 
passing  it  may  be  well  to  remark  that  the  ptyalin  and  amylopsin  digestions 
in  no  way  differ  from  one  another,  and  that  the  enzymes  are  identical  so  far 
as  can  be  determined.  The  succus  entcricits  also  contains  an  amylolytic 
enzyme  of  its  own.  Ptyalin  and  amylopsin  act  U]Jon  starches,  converting 
them  to  sugar,  the  end-product  of  this  conversion  l>eing  maltose.  The  con- 
version is  not  a  direct  one.  the  complexity  of  the  starch  molecule  probably 
preventing  this.  The  process  seems  10  take  place  through  the  assumption  of 
water  by  the  starch,  with  the  formation  of  soluble  starch  or  ainyioiicxtrin. 
The  molecule  then  splits,  with  the  formalion  of  maltose  and  a  form  of 
dextrin  which,  because  of  the  red  color  that  it  strikes  with  iodin,  is  called 
erythrodextrin.  The  same  hydrolytic  process  now  rejieats  itself  with  the  for- 
mation of  more  maltose  and  another  (bmi  of  dextrin,  the  achrooiiextririy 
which  Ikeconies  maltodextnn,  and  finally  nni/fose. 

The  final  step  in  ptyalin  and  amylopsin  digestion  is  thus  seen  to  be 
maltose  :  but  there  is  a  further  iransfomTntion  of  carbohydrates  brought 
about  by  the  activity  of  an  inverting  ferment  {invcrtin)  secreted  by  the 
intestinal  epithelium,  bv  which  the  rnaitose  is  transformed  to  dextrose,  in 
which  fonn  it  is  absorbed. 

Patholojry  of  Carbohydrate  Digestion. —  I'he  rarity  of  recognized  serious 
disea.se  of  the  |»ancreas,  anil  the  occurrence  of  an  amylolytic  ferment  in  the 
intestinal  secretion,  combine  to  make  it  difficult  to  determine  the  cause  of 
the  pathologic  changes  of  carbohydrate  digestion.  There  seem  to  be  few  con- 
ditions in  which  failure  of  carbohydrate  digestion  l>ecomes  important  or  serious. 
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However,  fermentative  changes  produced  by  the  intestinal  bacteria  may 
lead  to  irritative  diarrhea. 

{c)  Digestion  of  Fats. — Fats  are  digested  through  the  agency  of  an 
enzyme  of  the  (lancreatic  secretion  [sfiujpsin)  and  hy  the  bile.  Our  knowl- 
edge of  the  pro<:ess  is  limited.  In  all  prolxibility  the  fat  is  acted  upon  by 
the  stcajjsin  and  split  by  hydrolyiic  cleavage  into  glycerin  and  fatty  acids. 
The  fatty  acids  combine  w-ith  the  alkaline  sails  of  the  bile  and  intestinal 
juices,  fanning  soaps.  The  glycerin  and  soaps  are  readily  dilTusiblc,  and 
it  is  in  these  forms  that  the  fats  arc  absorbed. 

PatholoKy  of  the  Digestion  of  Fata, — The  activity  of  the  oleolytic  en- 
zyme (stea(^>sin)  is  sometimes  observed  in  disease  or  inJMr>'  of  the  jiancreas, 
in  which  some  of  the  secretion  escapes  into  the  surrounding  cellular  and  fatty 
tissues.  L'nder  these  circumstances,  rounded  whitish  nodules,  varying  in  size 
from  that  of  a  pin-head  to  that  of  a  hen's  egg,  of  a  soft,  waxy  consistency, 
and  not  infrc'iuently  infiltrated  with  lime,  are  found  in  the  fatty  ti.ssue. 
Their  formation  depends  upon  the  activity  of  the  [jancreatic  enzyme,  and 
the  condition  is  usually  described  ^a  fat  necrosis. 

The  presence  of  fatty  matter  in  the  stools  is  characteristic  of  pancreatic 
disease. 

The  most  interesting  interference  with  the  digestion  of  fats  is  seen  in 
obstructive  diseases  of  the  biliary  diirts  associated  with  retention  of  the 
hepatic,  and  probably  also  of  the  pancreatic,  secretions,  and  asso<:iatfd  with 
the  condition  clini<:ally  known  ^s>  jaundice  (y,  v.).  Under  these  conditions 
the  failure  of  bile  to  enter  the  intestine  deprives  the  contents  of  their  normal 
coloring-matter,  so  that  the  feces  become  abnormally  iiale-clay  colored.  1  he 
absence  of  bile  also  interferes  with  the  saponification  of  fats,  which  pass  out 
in  the  feces,  giving  them  a  pasty  consistency. 

{li  )  Water  enters  the  l)ody  Iioth  as  a  com[>onent  of  the  softer  foods  and 
as  a  beverage.      It  requires  no  digestion  or  transforniation. 

{e)  Inorganic  salts  oi"  various  kinds  are  nid:s[ien.^ble  to  manv  of  the 
vital  pro<'csscs.  They  are  consumed,  for  ihc  most  |»an  without  our  knowledge, 
as  constituents  of  other  foodstuffs.  Sodium  chlorid,  which  is  of  sfiecial  im- 
portance, is,  however,  especially  sought  out  and  consumed  in  quantities 
beyond  the  actual  need,  as  is  evinced  by  its  elimination  in  the  urine  Potas- 
sium, calcium,  and  uiagnesiuni  salts  are  components  of  important  tissues; 
iron  is  one  of  the  important  elements  of  the  hemoglobin  molecule;  phos- 
phorus and  sulphur  in  various  combinations  are  of  importance. 

The  inorganic  salts  arc  [irobably  of  more  importance  in  Ciciliiaring  osmosis 
and  exosmosis,  stimulating  secretion,  bringing  about  certain  important  sati- 
theses  and  anai)'ses,  than  in  simply  entering  into  the  composition  of  the 
tissues. 

ASSIMILATION   OF  FOOD, 

The  assimilation  of  the  digested  foods  depends  upon  vital  cellular  ener- 
gies, the  nature  of  which  is  still  undetennined.  1  he  digested  proteid 
substances  are  reduced  to  transfusible  aMmmoscs,  and  firesuniablv  jiass  from 
the  intestine,  in  which  the  transformation  is  completed,  into  the  capillary 
blood  as  it  circulates  in  their  walls,  h  is.  however,  changed  as  it  passes 
|from  the  intestine  to  the  blood,  for,  while  we  find  the  peptones  and  albu- 
»oses  in  the  intestine,  we  fmd  neither  in  the  blood,  the  passage  through 
the  cells  serving  to  inansfonn  the  diffusible  albumoses  and  peptones  again 
to  albumin — the  serum  albumin  o'f  the  bloo*l.  It  is  the  senim  albumin  thus 
formed  that  circulates  in  the  blood  and  supplies  to  the  tissues  their  chief 
proteid  food. 

The  carbohydrate  foods  having  undergone  the  requisite  hydrolytic  changes 
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are  uhimately  reduced  to  maltose,  inverted  to  dextrose,  and  absorbed  into  the 
blood  in  this  form.  Should  all  of  the  dextrose  entering  the  (jortal  eapiUaries 
during  the  absorption  of  digested  food  |*ass  directly  into  the  tirciilalion,  the 
quantity  of  su^r  in  the  systemic  lilood  would  increase,  to  fall  again  in  the 
intervals  of  digestion.  We  find,  however,  that  the  liver  plays  a  most  impor- 
tant function,  by  which  the  entrance  of  the  sugars  into  the  systemic  blood  is 
accurately  regulated.  When  the  dextrose  reaches  this  viscus  some  passes 
directly  on  with  the  blood,  b»u  the  excess  is  taken  up  by  the  hepatic  cells, 
hydrated,  and  converted  into  glycogen,  in  which  form  it  is  retained  until 
needed  to  maintain  the  jiroper  e(juilibriiiin,  when  it  is  transformed  back  to 
dextrose  and  discharged  into  the  blood  current. 

The  fats  iransfomied  to  glycerin,  fatty  acids,  and  soaps  are  absorbed  in 
these  fonns.  A  few  fat  globules  taken  up  by  the  intestinal  epithelial  cells 
and  In  the  leuko<  yles  are  jvassed  on  toward  the  centers  of  the  intestinal  villi, 
where  they  ultimately  escape  into  the  lymph  spaces,  become  suspended  in 
the  1>  iiipli,  which  then  receives  the  name  chyle,  and,  following  the  lymphatic 
circulation,  reach  the  thoracic  duct-,  and  finally  are  poured  into  the  blood 
of  the  subclavian  vein. 

Pathology  of  Assimilation. — The  assimilation  of  food  may  be  (I) 
diminished  or  (II)  increased. 

1.  Diminished  assimilation  may  depend  upon  (i)  deficient  supply 
of  nutriment ;   (2)  deflection  of  nuirin^cnt  from  its  proper  channels. 

1.  Deficient  supply  of  fofni  may  dejtend  upon  actual  deficiency  of  bulk  or 
ui>on  innutritions  fjuality  of  the  substances  consumed.  The  result  is  in  either 
case  the  same,  the  outcome  being  sianfatitnt,  marasmus^  scurvy\  rickris, 
or  asthenia. 

Starvation  or  inanition  occurs  when  the  food  su])])ly  is  withdrawn.  In 
the  living  body  the  [jrcxesses  of  combustion  and  oxiiiation  go  on  whether  the 
fuel  comes  from  without  or  from  within,  and  as  soon  as  the  digestive  organs 
cease  to  throw  into  the  circulation  the  usual  products,  the  reser^•e  supply  is 
first  called  upon,  then  the  consumption  of  the  fomied  tissue  slowly  takes 
place.  In  all  probability  the  circulating  proteids  are  first  consumed,  as  dur- 
ing the  first  couple  of  days  during  siar\ation  about  the  usual  quantity  of 
nitrogen  is  excreted.  After  this  the  glycogen  is  quickly  consumed,  then  the 
fats,  and  then  the  nmscles.  The  tissue  loss  may  reach  30  to  50  ])er  cent,  of 
the  body  weight,  the  chief  losses  being  in  the  fat  and  the  voluntary  muscles. 
The  vital  organs — the  heart  and  central  nervous  system — retain  their  integrity 
longest  and  suffer  the  least  loss  of  weight,  evidently  living  at  the  expense  of 
the  other  organs  and  tissues.     Such  wasting  is  called  emaciahon. 

In  cases  of  absolute  withdrawal  of  food  and  water  from  human  beings, 
death  follows  after  a  jK'rioil  that  varies  from  seven  to  thirty  days.  The  dura- 
lion  of  life  is  largely  influenced  by  the  amount  of  available  fuel  stored  in  the 
tissues,  so  that  large,  fat  persons  succumb  after  a  much  longer  interval  than 
others.  Exercise  increases  comliustion,  hence  hastens  the  final  stages. 
When  the  consumption  of  water  is  |)crnu'ited  life  is  prolonged  and  less  dis- 
comfort is  experienced,  as  a  stomach  full  of  water  gives  a  certain  sense  of 
gratification.  When  the  slowly  sinking  temperature  is  supported  by  arti- 
ficial heat,  the  fatal  termination  may  be  delayed. 

The  digestive  organs  slowly  empty  themselves  of  fecal  matter  and  become 
smaller  and  smaller;  the  bulk  of  the  liver  is  lessened  and  the  secretion  of 
bile  becomes  greatly  reduced  ;  excretion  by  all  of  the  organs  is  susj>ended. 
In  many  the  cells  degenerate.  There  are  certain  well-marked  changes  in 
the  blood,  the  leukocytes  falling  markedly  in  number,  though  the  red  cells 
remain  normal.  Stengel  suggests  that  there  is  really  a  marked  loss  in  red 
cells,  but  the  loss  of  water  makes  it  appear  as  if  the  blood  were  nonnal. 
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As  the  vital  conditions  become  nfiore  and  n^ore  impaired,  the  walls  of  the 

capillary  blood  vetisels  yield  to  the  pressure  of  the  rontaincd  blood  and 
extravasations  occur  into  the  tissues.  Death  takes  place  slowly  from  gradual 
wearing  out  of  the  vital  organs,  errors  of  metabolism,  or  infection.  Starva- 
tion may  be  checked  nt  any  time  by  the  administration  of  food  and  the 
resumption  of  the  functions  of  digestion  and  assimilation  unless  the  tissues 
of  the  digestive  organs  have  j^assed  beyond  the  point  q{  being  at>Ie  properly 
to  deal  with  the  foods,  when  death  is  inevitable. 

Marasmus  and  cachexia  are  terms  used  to  describe  a  more  protracted  and 
gradual  failure  of  nutrition  than  is  seen  in  starvation. 

The  tenu  marasmits  is  usually  employed  to  dehcril>c  the  emaciation  of  im- 
properly nourished  infants,  usually,  tliou^h  not  always,  the  victims  of  arti- 
ficial feeding.      It  is  not  always  the  food  that  is  at  fault,  however,  as  many 
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Fig.  2q. — Mirasmus  (Gould  and  Pvle). 

infants,  because  of  inherited  syphilis  or  other  constitutional  vice,  are  unable 
proi)erly  to  digest  or  assimilate  the  most  appropriate  foods.  The  wasting  in 
these  cases  is  very  gradual  and  continues  for  months.  Death  may  result,  or 
at  any  time  the  removal  of  the  cause  of  the  trouble  may  permit  a  rapid  con- 
valescence. During  the  impoverished  condition  the  nutritive  processes  go 
on  irregularly,  and  coe.vistent  rachitis  is  very  frequent.  Marantic  or  maras- 
mic  infants  present  a  very  characteristic  appearance.  The  body  is  exces- 
sively thin  and  pale,  the  skin  is  wrinkled,  the  visage  drawn,  and  the  expres- 
sion of  the  face  resembles  that  of  senility. 

Cachexia  is  marasmus  of  the  adult,  and  usually  accompanies  malignant 
or  other  chronic  disease.  The  atrophy  of  the  tissues  of  the  body  is  slow. 
There  are  certain  peculiarities  of  the  cachectic  state  not  seen  in  simple 
marasmus,  among  which  arc  a  peculiar  yellowish  color  of  the  skin  and  a 
more  profound  anemia.  These  suggested  to  the  older  writers  that  the  grow- 
ing neoplasm  Imth  abstracted  from  the  blood  nutriment  for  its  own  tissues, 
and  discharged  into  the  blood  deleterious  metabolic  products  which,  acting 
as  impurities,  so  altered  the  composition  of  the  blood  that  predisposition  to 


66 


PATHOLOGY  OF  NUTRITION. 


further  pathologic  changes  devtlojied.  This  condition  was  described  as 
dyscrasitt. 

Rachitis  or  rickets  is  a  malnutrition  of  childhood,   characterized  by 

structural  changes  in  the  bones  (see  Diseases  of  the  hones)  and  in  the 
organs.  The  nutritive  disturbance  depends  upon  other  factors  than  starva- 
tion, for  when  young  animals  are  half-starved  for  prolonged  periods  they  do 
not  develop  rickets.  I'he  trouble  seems  to  consist  essentially  of  deficiency 
of  animal  !oods  (proteids)  and  of  certain  salts.  The  chief  lesions  arc  situated 
in  the  bones,  whose  articular  ends  become  enlarged  through  hyperplasia  of 
the  epiphyseal  cartilages  and  periosteum.  The  line  of  ossification  becomes 
wide  and  irregular  ;  the  formed  bone  being  reabsorbed  and  deposited  in 
a  less  regular  and  more  rarefied  condition.  The  new  bone  is  deficient  in 
lime  salts,  and  is,  in  conseijuence,  more  or  less  plastic,  so  that  the  effects  of 
pressure  upon  the  growing  bones  cause  characteristic  deformities.  There 
are,  usually,  associated  disorders  of  the  internal  organs.  Gastro-intestinal 
disturbances  are  frequent,  and  may  be  ]>riniary  rather  than  secondary.  The 
liver  and  kidneys  frei[uent]y  show  fibrous  proliferations,  suggesting  chronic 
irritation  from  substances  absorbed  from  the  alimentary  tract.  At  one  time 
the  disease  was  thought  to  depend  upon  the  absorption  of  lactic  acid,  but 
this  view  of  the  etiology  of  the  disease  has  never  been  substantiated. 
Occasionally  the  disease  is  congenital,  and  iamily  predisposition  seems  to 
occur  in  many  cases.  The  disease  is  much  more  frequent  among  the  poor 
than  among  the  rich,  and  among  negroes  than  Caucasians.  It  is  not  itself  a 
fatal  affection,  though  large  numbers  of  rachitic  children  die  because  of  the 
gas tro- intestinal  affection,  from  marasmus,  or  from  infections  to  which  their 
depraved  vital  condition  predisj)oses  them. 

Cases  that  recover  show  permanent  osseous  deformities,  of  which  those  of 
ihc  pelvis  are  most  important  because  of  the  diflkulty  they  may  cause  in 
parturition. 

Scurvy  or  scorbutus  is  a  nutritive  disease  which,  while  occasionally 
observed  during  childhood,  usually  appears  in  adult  life.  It  seems  to  be  the 
result  of  unwhok-some  rather  than  of  insuflicient  food.  Before  the  days  of 
canned  green  vegetables,  when  salt  meats  formed  the  chief  diet  of  sailors, 
scurvy  was  frequent  during  prolonged  sea  voyages.  It  is  rare  at  present, 
because  salt  foods  are  less  used  and  canned  vegetables  cheap.  The  disease 
de]>ends  upon  the  loss  of  certain  compounds  supplied  to  us  only  through 
vegetable  foods.  Garrod  and  others  believe  the  condition  dej>ends  upon 
an  insufficiency  of  the  potassium  salts  ;  Ridfe,  that  it  is  the  absence  of 
citrates,  malates,  lactates,  etc.,  by  which  the  I>lood  l)ecomes  abnormally 
acid.     According  to  this  view,  scurvy  is  a  form  of  acid  intoxication. 

The  disease  develops  slowly,  emaciation  and  anemia  being  succeeded  by 
the  occurrence  of  stomatitis.  The  gums  become  swollen  and  spongy,  and 
bleed  readily  from  slight  injury:  the  leeih  become  sensitive  and  loosen. 
Alveolar  inflammations  occur,  probably  through  infection  from  Lhe  mouth, 
and  the  loosened  teeth  fall  out.  Sometimes  ulcerations  form  ui)on  the 
gums,  which  may  become  so  swollen  and  fungoid  as  to  obscure  the  teeth. 
A  marked  disposition  to  hemorrhagic  extrava.sations  is  observed,  and  pete- 
chia;, ccchymoses,  and  suffusions  occur  in  the  skin,  upon  the  mucous  and 
serous  membranes,  and  into  the  muscles  and  organs.  The  blood  is  dark 
colored  and  fluid.  There  are  no  characteristic  morbid  lesions  visible  to 
the  naked  eye,  and  microscopically  the  only  lesions  of  the  organs  are  inter- 
stitial hemorrhages  and  |>arenchymalous  degenerations. 

In  cases  in  which  the  alveolar  inflammations  are  very  severe,  necrosis 
of  the  maxillarv'  bone  has  been  observed.  In  severe  scurvy  of  adolescence 
separations  of  the  epiphyseal  cartilages,  separation  of  the  costal  cartilagesj 
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from  the  sternum,  and  other  osseous  and  chondrous  lesions  may  occur.  Pre- 
disposition to  infection  is  marked,  and  wounds  fail  to  heal  and  fractures  to 
unite. 

2.  Deflection  of  ttutrimeni  with  serious  consequences  is  very  rare.  The 
digested  foods  for  the  most  part  pass  through  the  capillary  wall  and  are 
carried  in  the  portal  blood  to  the  liver.  The  great  bulk  of  the  assimilated 
products  takes  this  course.  A  certain  [jroj>ortion  however,  is  poured  into 
the  circulation  through  the  thoracic  duel.  In  the  intervals  of  digestion  the 
fluid  passing  through  the  thoracic  duct  is  probably  lymph,  but  during  the 
period  of  absorption  following  digestion  it  contains  fat  in  an  emulsified 
state,  and  other  substances,  which  impart  to  it  the  ability  to  coagulate 
readily.  When  through  injury  or  operation  the  thoracic  duct  is  permitted 
to  waste  its  contents  through  an 
external  fistula,  death  following 
progressive  emaciation  is  of  fre- 
quent occurrence.  It  would 
probably  occur  in  all  cases  were 
it  not  for  the  often  present  ac- 
cessory thoracic  duct  of  the  right 
side,  the  free  lymphatic  anas- 
tomoses, and  the  recently  dis- 
covered anastomoses  between  the 
lymphatics  and  veins  of  the  ab- 
domen and  thorax.  It  is  difficult 
to  explain  why  emaciation  and 
death  should  occur  in  such  rases, 
as  an  abundance  oi  assimilable 
material  enters  the  blood  in  other 
ways. 

11.  Increased  or  excessive 
assimilation  has  its  dangers  in 
that  it  leads  to  the  accumulation 
of  certain  substances  in  the  bo<ly, 
of  which  normal  amounts  are 
beneficial,  but  excessive  (juanti* 
ties  injurious. 

Obesity  or  polysarcla  is  an 
excessive  depusiiidii  of  fat  in 
the  fat-storing  tissues.  'I'here  is 
little  evidence  to  show  that  fats 
can   be    formed    from    protcids, 

but  we  find  that  the  metabolic  processes  readily  manufacture  fats  from  car- 
bohydrates. Individuals  evcluding  all  fats  from  their  <lielary  continue  to 
take  on  fat  so  long  as  the  carbohydrate  diet  is  unrestricted.  We  ran.  there- 
fore, suppKjse  that  obesity  depends  upon  the  formation  of  fat  in  the  body  and 
its  depasiiion  in  the  tissues.  It  becomes  an  interesting  «|uestion  to  deter- 
mine whether  the  excessive  deposition  of  fat  depends  u[)on  excessive  diges- 
tion, assimilation,  and  transformation  of  carbohydrates,  or  whether  it  depends 
upon  diminished  oxidation  of  these  fat-forming  elements.  Obesity  usually 
occurs  in  persons  naturally  possessed  of  strong  digestive  powers,  who  stimu- 
late the  digestive  function  with  alcohol  and  live  sedentary,  inactive  lives. 
In  many  cases  it  accompanies  anemia.  All  of  these  conditions  lead  us  to 
assume  that  both  factors  are  op^eralive,  and  that  though  there  must  be  an 
increa'icd  assimilation  of  carbohydrates  in  the  majority  of  cases,  there  is  also 
a  deficiency  of  oxidation  by  which  they  are  destroyed.     Hereditary  tendency 


V\r. 


3*-^- 


'lifSllV. 


6S 


PATHOLOGY  OF  NCTHITION. 


to  obesity  is  commonly  observed,  and  probably  depends  upon  inherited  active 
digestive  powers  or  bodily  indolence. 

It  is  difficult  to  detine  obesitA',  as  there  ts  no  distinct  limit  to  the  fatty 
deposit;  that  may  occur  in  health. 

The  appearances  are  too  well  known  to  require  description.  The  trunk 
is  usually  dis})roportionate  to  the  limbs^  though  these  may  be  of  enormous 
size.  The  belly  becomes  very  large  and  pendulous.  Rolls  of  fat  occur 
about  the  neck,  giving  a  well-marked  double  chin,  and  the  mammary  glands 
become  very  large  and  pendulous.  I'he  weight  that  may  be  attained  in 
obesity  is  .ilmost  beyond  belief  The  most  famous  of  all  fat  men  was  prob- 
ably Daniel  Lambert,  who  at  the  age  of  thirty-nine  years  weighed  616  pounds. 
Women  also  may  occa.sionally  reach  this  extreme  size ;  Millie  Josephine,  of 
Chicago,  at  the  age  of  thirteen  (?)  measured  5  feet  6  inches,  and  weighed  422 
pounds,  ('hildrcn  may  also  suffer  from  obesity,  there  being  a  collection  of 
such  cases  in  Gould  and  Pyle's  *'  Curiosities  and  Anomalies  of  Medicine.'* 
Among  them  is  recorded  a  little  girl  of  four  years,  who  weighed  256  pounds. 

Certain  parts  of  the  body  always  escape  the  fatty  deposits.  Among  these 
may  be  mentioned  the  subcutaneous  tissue  of  the  nose,  lips,  cars,  and  penis. 
The  deposits  are  always  in  the  connective  tissues,  so  that  the  organs  are  in 
no  wise  disturbed.  Extreme  fatty  deposits  in  the  subepicardiaJ  tissue  are 
said  to  weaken  the  heart*s  action. 


METABOLISM. 

Metabolism  is  the  phenomenon  of  molecular  exchange  peculiar  to 
living  substance.  All  living  beings  exercise  functions  and  thus  expend 
energy,  this  energy  costing  them  certain  molecular  alterations  by  which 
their  tissues  become  changed  and  tiltimatelv  destroyed  if  no  opportunity 
of  reintegration  is  afforded  them.  Metabolism  thus  becomes  one  of  the 
essential  characteristics  of  life. 

The  metabolic  processes  while  believed  to  be  chemical  areas  yet  inexpli- 
cable, and  are  inherent  in  and  peculiar  to  living  cells.  Dead  cells,  even 
while  enclosed  in  the  body,  manifest  no  such  properties,  and  the  cellular 
derivatives — intercelUibr  substance- — are  afnctaboiic. 

According  to  their  nature,  the  metabolic  processes  can  be  divided  into 
those  which  are  constructive  or  integrative,  called  anaboliCy  and  those  which 
are  destructive  or  disintegrative,  called  kafaboiu. 

The  anabolic  processes  are  synthetic.  Out  of  the  nutrient  materials  dis- 
tributed to  them  by  the  blood,  the  cells,  through  the  aid  of  enzymes  (?),  build 
lip  more  complex  molecules. 

The  katahoiic  processes  are  largely  analytic,  and  consist  in  the  reduction 
of  the  molecules  to  simpler  and  simpler  compounds  until  the  ** end-products  " 
are  reached.  By  the  synthetic  processes  cytoplasm  is  formed  and  the  numer- 
ous secretions  of  the  body  manufactured  ;  by  the  analytic  processes  the  com- 
plex molecules  arc  transformed  to  water,  carbon  dioxid,  urea,  etc. 

In  ordinary  normal  cell  life  concomitant  anabolism  and  katabolism  are  in 
crtjiiinual  progress,  the  exhausted  cytoplasmic  molecules  being  subject  to 
immediate  reintegration. 

The  cellular  processes  are  associated  with  oxygen  absorption  and  carbon- 
dioxid  excretion,  so  that  there  is  a  constant  gaseous  exchange  called  ceil 
rrspiration.  In  the  normal  condition  a  proper  equilibrium  l>etween  the 
oxygen  supplied  and  carbon  dioxid  removed  is  maintained  by  the  circulat- 
ing blood  ;  but  in  pathologic  conditions  this  balance  frequently  becomes  dis- 
turbed, and  the  ill  effects  of  excessive  or  deficient  oxidation  l>ecomes  apparent. 

Though  in  the  condition  known  as  asphyxia  the  effects  of  insufficient  oxi- 
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dation  are  easily  recognized  by  the  occurrence  of  cartH>n-dioxid  poisoning, 
it  is  scarcely  probable  that  the  opposite  condition — excessive  oxidation — is 
analogous.  Accelerated  or  excessive  oxidation  does  not  occur  in  conse- 
quence of  an  excessive  absorption  of  oxygen,  but  from  accelerated  cellular 
energy,  by  which  rapid  oxidation  of  its  molecules  occurs.  It  is  scarcely 
possible  for  the  cells  to  receive  an  injurious  oxygen  supply,  though  they 
commonly  suffer  destruction  in  consequence  of  overactivity  from  quantities 
that  may  be  below  normal.  The  conditions  in  which  oxidation  of  the* 
cells  becomes  pathologic  are  asphyxia  and  fever. 

Asphyxia  or  suftocation  is  an  invariably  fatal  condition  resulting  from 
the  combined  effects  of  insufficient  oxygenation  and  carbon-dioxid  jjoison- 
ing.  No  animal  can  live  without  oxygen,  nor  can  any  animal  live  in  an 
atmosphere  of  carbon  dioxid.  In  an  atmosphere  of  carbon  dioxid  an  animal 
dies  almost  immcdiaiely  ;  but  in  an  atmosphere  without  oxygen  it  dies  almost 
as  soon,  presumably  from  carbon  dioxid  collecting  in  its  own  economy,  though 
p>ossihly  from  lack  of  oxygen. 

When  the  simple  forms  of  animal  life  are  placed  in  an  atmosphere  of 
carbon  dioxid,  they  become  inactive  and  soon  die.  Upon  the  differentiated 
cells  of  the  higher  animals  the  poison  behaves  somewhat  differently,  acting 
first  as  a  stinuilant,  then  as  a  depressant,  The  effects  of  (larbon-dioxid 
poisoning  are  well  shown  in  the  phenomena  attending  the  death  of  one  of 
the  higher  animals. 

When  the  supply  of  oxygen  is  completely  shut  off"  the  animal  almost 
immediately  becomes  anxious,  the  res(nralory  movements  accelerated,  and 
the  pulse  (juickened.  As  the  carbon  dioxid  accumulates  in  ihe  system  the 
need  of  oxygen  becomes  more  and  more  distinct,  and  more  and  more  fon  iUe 
expiralor)'  movements  are  made  until  the  animai  is  thrown  into  convulsions, 
that  are  succeeded  by  feebler  gasping  efforts,  and  finally  by  death. 

It  is  castomar)'  to  divide  the  phenomena  of  asphyxia  into  three  stages: 
( i)  That  of  exaggerated  breathing,  in  which  inspirator)'  efforts  predominate ; 
(2)  that  of  convulsions,  in  which  expirator)'  efforts  predominate;  (3)  that 
of  exhaustion. 

The  phenomena  seem  to  HcfKnd  upon  [toisoning  of  the  nerve  cells. 
As  the  carbon  dioxid  is  inhaled,  or  accumulates  in  the  blood,  it  acts 
ujHjn  the  respiratory  centers  of  the  medulla  oblongata,  at  finit  stimulating 
them  to  more  fonible  action  and  increasing  the  inspiratory  efforts,  so  that 
more  oxygen  may  be  inhaled,  next  urging  the  muscles  to  forcible  exfiiratory 
efforts,  so  that  more  carbon  dioxid  may  be  expelled.  Finally  (he  stimulation 
of  the  ceils  jjasses  into  de[iression  as  the  poison  kee]>s  accumulating  in  the 
blood,  and  the  cells  die.  It  is  interesting  to  olwer\e  that  every  musrlc  that 
can  possibly  leml  the  slightest  a.ssistan<:e  to  the  progress  of  respiration  is 
called  into  action  during  asphyxia.  Not  only  are  the  respiratory  centers 
stimulated  by  the  carbon  dioxid,  but  the  vasomotor  and  other  nervous 
ganglia  also  become  excited.  During  the  first  stage  the  vasomotor  stimu- 
lation of  the  gas  brings  about  the  contraction  of  the  arterioles,  thus  causing 
marked  increase  in  the  blood  pressure.  As  the  poison  increases  in  the  blood, 
it  next  produces  stimulation  of  the  pulmonary  arterioles,  preventing  the 
right  heart  from  readily  driving  the  blood  through  them.  The  vigorous 
pulsations  of  the  left  heart  succeed  in  driving  the  blood  through  the  con- 
stricted arterial  system  to  the  veins,  but  the  right  heart  experiences  diffi- 
culty, because  of  its  weaker  wall,  in  foning  the  blood  through  the  pul- 
monar)*  system.  The  obstruction  to  the  circulation  in  the  pulmonar\'  ves- 
sels thus  produced  occasions  distention  of  the  right  heart  and  pulmonary 
ler)',  together  with  a  diminished  flow  of  blood  through  the  pulmonary 
sins  into  the  left  side  of  the  heart.      'I'he  heart  ceases  to  beat  in  dias- 
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tole,  its  cavities  are  full  of  blood,  and  its  rijjht  side  greatly  overdistended. 
After  death  the  blood  [>asses  from  the  left  side  into  the  arteries,  so  that  at 
necropsies  held  upon  asphyxiated  individuals  the  right  side  of  the  heart  and 
the  great  veins  are  greatly  engorged  with  V)lood»  though  the  left  side  of  the 
heart  is  usually  empty.  The  innervation  of  the  iris  is  also  affected  and  the 
pupil  widely  dilated.  As  the  stage  of  exhaustion  is  reached  the  feces  and 
urine  may  be  spasmodically  evacuated,  showing  that  the  uer\ous  regulating 
mechanism  of  the  bladder  and  rectum  may  be  acted  upon. 

Dyspnea  is  a  condition  of  accelerated  respiration  observed  in  many  dis- 
eased conditions  of  the  heart  and  kings,  in  which,  for  mechanical  reasons, 
the  blood  becomes  charged  with  carbon  dioxid.  Vhe  i[uantity  of  poison  in 
this  condition  is  sufficient  to  stimulate  the  respiratory  centers,  though  not  to 
depress  them.  According  to  the  severity  of  the  condition,  the  accessor)' 
muscles  of  respiration  are  called  into  play.  The  blood  is  insufficiently 
oxygenated,  and  the  bluish  venous  blood  in  the  superficial  vessels  gives  the 
skin,  especially  of  the  face,  the  lips,  the  finger-tips,  and  nails  a  purplish 
color  [cyanosis). 

It  cannot  be  said  with  certainty  that  the  degree  of  carlK>n-dioxid  poison- 
ing seen  in  dyspneic  conditions  is  distinctly  prejudicial  to  the  cells  of  the 
body.  The  cells  of  the  respiratory  centers  are  ].»robably,  for  obvious  reasons, 
particularly  sensitive  to  it. 

Apnea  is  the  opposite  condition  to  dyspnea  and  a.sphyxia,  in  which  it 
would  seem  that,  as  the  result  of  forcible  insjiiraiion,  an  excess  of  oxygen 
had  accumulated  in  the  blood.  It  seems,  howex'cr.  to  be  a  reflex  phenome- 
non and  not  dependent  upon  oxygen  alone,  as  when  nitrogen,  hydrogen,  or 
other  inert  gases  are  so  inhaled  the  same  condition  arises.  The  apneic  con- 
dition is  characterized  by  a  |>eriod  of  rest  succeeding  forced  inspirations,  as 
if  the  (|uantity  of  oxygen  that  had  been  absorbed  were  sufficient  to  last  for 
some  time»  so  that  further  respirations  become  for  the  time  being  unneces- 
sarj'. 

There  is  no  known  condition  in  which  too  much  oxygen  is  absorbed  into 
the  blood,  as  its  hemoglobin  and  jjlasma  seen)  capable  of  taking  only  so 
much  of  the  gas,  and  even  in  atmospheres  of  ])ure  oxygen  can  absorb  no 
more.  Should  it  be  jjossible  for  unlimited  oxygen  to  be  absorbed,  the  accel- 
eration of  combustion  might  lead  to  speedy  destruction  of  tissue.  Though 
the  oxidation  of  tissue  is  but  slightly  affected  by  the  quantity  of  oxygen 
absorbed,  other  causes  intrinsic  in  the  organism  may  very  markedly  inftuence 
combustion,  and  not  only  occasion  rapid  tissue  destruction,  but  also  increase 
of  temperature.     This  condition  is  seen  '\n  fti'rr. 

Fever  is  a  term  clinically  used  to  describe  conditions  essentially  char- 
acterized by  increased  temperature  and  accelerated  combustion  of  the  body. 
It  is  often  spoken  of  as  pyrexia^  and  is  by  many  authors  sharply  differ- 
entiated from  h\'f>trthermia,  which  occurs  in  conse<[uence  of  insolation, 
ner\^ous  lesions,  and  manipulations,  and  is  characterized  by  increase  of  tem- 
perature, often  to  a  point  beyond  that  seen  in  fever,  but  by  little  destruc- 
tive oxidation  of  the  tissues.  There  is,  however,  no  sharp  line  of  differen- 
tiation, for  in  hyf^erthermia  there  is  always  some  acceleration  of  combustion, 
and  in  fever  its  rapidity  is  variable. 

Etiology. — Fever  may  be  traumatic  or  infections.  Traumatic  ffver  re- 
mains unexplained,  but  seems  to  be  not  infrequent  after  fractures  of  the  long 
bones. 

Infectious  fever  depends  upon  irritative  micro-organismal  products.  Both 
animal  and  vegetable  parasites  may  cause  fever;  thus,  (he  malarial  fevers, 
that  are  among  the  most  frequent  and  severe,  depend  u]ion  the  hemamcba, 
while  typhoid  fever,  pneumonia,   tuberculosis,  etc.,  depend  upon  bacteria. 
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Hence  there  is  no  specific  micro-organism  of  fever,  which  is  to  be  looked 
u[>on  as  the  result  of  irritative  and  usually  toxic  disturljance  of  the  nenous 
centers  concerned  in  heat  regulation.  Many  infections  are  accompanied  by 
thermotoxic  irritation  and  many  are  characterized  by  mild  fever,  rhoiie  in 
which  the  toxic  products  have  a  specific  affinity  for  the  thennic  centers  are 
characterized  by  very  high  fever.  The  fever-producing  poison  being  but  one 
of  the  metabolic  products  of  the  micro  organism,  it  is  easy  lo  understand 
why  fever  may  at  limes  be  very  marked  and  at  other  times  moderate  in  the 
same  form  of  mfection,  varymg  according  to  the  predominating  product  of 
the  particular  infecting  organism. 

E.xperimfntal  fn'fr  may  be  produced  by  injecting  peptones,  albumoses, 
and  other  substances  into  the  blood. 

The  mechanism  of  fever  is  complicated  and  variable.  Knowledge  of  the 
subject,  when  sifted,  seems  to  show  that  in  all  cases  there  is  increased  heal 
production,  and  in  most  cases  diminished  heat  dissipation.  'I'hc  oc<urrence 
of  fever,  therefore,  seems  to  de|Kmd  upon  irritation  of  the  heat-regulating 
apfiaratus  rather  than  upon  the  centers  having  to  do  essentially  with 
thermogenesis  or  thermolysis. 

The  rise  of  temperature  may  l>e  very  slight  (feverish)  or  may  threaten  the 
life  of  the  individual  (hyperpyrexia  1.  The  duration  of  fever  varies  accord- 
ing to  its  cause.  In  mild  infections  of  short  duration  the  condition  soon 
fjasses  away  (ephemeral  fever)  ;  in  slow  infections  it  may  continue  for  weeks 
(continued  fever).  However  mild  or  severe,  ephemeral  or  continuous)  it 
may  be,  it  seems  to  fiirnish  an  excellent  guide  by  which  information  con- 
cerning the  progress  of  infection  can  be  secured. 

Certain  anatomic  changes  clmracleristic  of  fever  result  from  the  accel- 
erated combustion.  \Vheiher  it  is  correct  to  speak  of  these  changes  as 
defending  upon  the  fever  is  a  riuestion,  for  the  elevated  temperature  alone 
is  insufficient  to  bring  ihem  about,  as  is  evinced  by  their  absence  in  hyper- 
thermia. It  is  not  only  possible,  but  highly  probable,  that  these  changes  are 
not  the  result  of  the  fever,  but  of  accomjianying  phenomena,  dei>ending 
upon  the  same  conditions  as  are  responsil)le  for  the  disturbance  of  thermo- 
taxis.  Thus,  an  intoxication  stimulating  the  heat-regulating  mechanism  of 
the  body  may  simultaneously  bring  al>out  destruction  of  the  red  blood  cor- 
puscles, cloudy  swelling  of  the  kidney  epithelium,  irritability  and  hvaline 
degeneration  of  the  heart  nuiscle,  and  various  similar  changes.  These,  in 
turn,  prevent  the  proper  functional  activity  of  the  secretory  and  excretory 
glands  of  the  body,  with  the  result  that  the  supply  of  useful  secretions  fails 
and  the  elimination  of  waste  products  is  inhibited,  so  that  the  organism  finds 
itself  in  a  very  abnormal  condition,  depending  upon  the  intoxication  rather 
than  upon  the  fever,  which  is  but  one  expres.sion  of  the  intoxication. 

In  fever  nearly  all  of  the  tissvies  of  the  body  suffer  more  or  less  change, 
either  from  direct  toxic  irritation  or  from  involved  morbid  processes. 

The  biood  usually  shows  lliat  hemolysis  is  in  progress,  its  erythrocytes 
being  destroyed,  l^ghetti  believes  that  the  hemolysis  is  the  essential  feature 
of  the  fever.  The  urine  is  usually  dark  in  color  in  consequence  of  the 
presence  of  blood  pigment  liberated  from  the  red  blood  corpuscles.  The 
alkalinity  of  the  blomi  is  usually  diminished,  and  Minkowski  has  found  lactic 
acid  in  the  blood  of  dogs  with  exiw^rimental  fever.  The  reduction  of  alka- 
linity is  in  proportion  to  the  severity  of  the  fever,  and  jjersists  for  some  time 
after  the  temperature  returns  to  normal-  Increased  alkalinity  of  the  blood 
has  also  l)een  observed  by  Biemacki.  I>eukocytosis  is  present  in  most  fevers 
(see  Leukocytosis),  and  fibrin  is  increased  in  some. 

The  parfnchymatous  organs  are  found  after  death  to  be  in  a  state  of 
cloudy  swelling,  and  so  regularly  is  this  the  case  and  so  well  docs  this  con* 
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dition  explain  the  abnonnal  action  of  these  organs  that  it  seems  proper  to 
believe  that  cloudy  swellinj^^  of  the  parenchymatous  organs  is  constantly 
present  in  pyrexia.  In  exceplionally  severe  fever  with  hyperpyrexia,  fatty 
metamorphosis  of  the  parenchymatous  organs  is  nearly  always  present. 

The  heart  and  voiuntary  muscles  show  degenerative  changes  chiefly  of 
the  hyaline  form.  The  striations  of  the  muscle  fibers  are  lost,  they  break 
up  into  homogeneous  masses  and  many  of  ihem  disap|>ear.  In  the  heart 
muscle  fatty  degeneration  not  rarely  occurs  and  may  be  the  cause  of  death. 

Concerning  the  whole  body,  there  is  no  condition  in  which  it  wastes  so 
rapidly  as  in  fever.  The  fat  is  first  absorbed  and  consumed,  the  muscular 
tissues  next,  and  the  glandular,  connective,  and  nervous  tissues  last  called 
upon  to  furniiih  the  heat. 

All  the  functions  of  the  body  are  disturbed  in  fever.  The  circulation  is 
usually  accelerated,  and  the  cardiac  action  may  Ix*  so  rapid  as  to  prevent 
counting  the  pulse.  Very  rapid  pulse  is  common  in  scarlatina;  very  slow 
pulse  in  typhoid  fever.  The  cardiac  action  is  also  altered  in  rhythm  by 
shortening  of  the  diastole.  The  blood  pressure  varies  according  to  the 
vasomotor  excitation  present,  but  is  usually  low. 

The  respiration  is  also  accelerated,  the  normal  pulse-respiration  ratio 
usually  being  retained.  The  respirations  may  be  shallow  or  deep.  In  the 
latter  case  the  accessory  muscles  of  respiration  are  called  to  action. 

The  gltifuiuiar  secretions  are  profoundly  altered  and  universally  dimin- 
ished. The  salivary  glands  f>our  out  a  scanty,  thick  secretion,  so  that  the 
mouth  becomes  dry  and  the  patient  suffers  from  thirst.  The  gastric  juice  is 
said  to  be  reduced  in  amount  and  its  acid  lessened,  so  that  proteid  digestion 
is  embarrassed.  The  liver  being  in  a  state  of  cloudy  swelling,  probably  less 
bile  than  normal  is  secreted.  The  absence  of  the  usual  quiintity  of  bile, 
together  with  diminished  secretion  of  intestinal  juice,  cause  constipation, 
except  where  some  other  condition  is  present  to  occasion  diarrhea. 

The  skin  is  hot  and  dry  in  fever  and  the  secretion  of  sweat  suppressed. 
This  gives  the  skin  a  hot,  dry,  jmngent  feel.  Sweat  may  be  abundantly 
secreted  during  crisis  or  during  intermissions. 

The  urine  is  scanty,  dark  colored,  and  of  high  specific  gravity.  In  most 
cases  it  contains  smalt  quantities  of  albumin,  and  may  contain  tube  casts. 
The  potassium  salts  are  usually  increased  and  the  chlorids  diminished. 
Various  abnormal  urinary  ingredients  present  themselves  under  the  varying 
conditions  met  in  fever.  .-Xmong  these  may  be  mentioned  alhumoses,  where 
destruction  of  tissue  is  in  [)rogress ;  acetone,  diacetic  acid,  and  oxybutyric 
acid.  .An  increased  proportion  of  sulphates  is  present,  as  well  as  an  increase 
of  phosphorus.  In  typhoid  fever  and  some  other  slow  febrile  processes 
dia/obenzophenosulphonicacid  may  be  present,  giving  the  **  diazo  reaction  " 
of  Ehrlich. 

The  mammary  secretion  is  both  diminished  in  quantity  and  altered  in  qual- 
ity, as  nursing  infants  often  become  ill  from  the  milk  of  a  febrile  mother. 

The  nennms  system  suffers,  sometimes  from  the  very  beginning  of  fever, 
the  symptoms  being  headache,  vague  ]>ains  in  the  back  and  extremities, 
delirium  that  may  be  wild  and  maniacal  or  low  and  muttering,  accompanied 
hy  siihsultus  tem/inmn  {Xw\ii:h\i\^  of  the  tendons  in  their  sheaths)  and  r^r- 
pholoi^ia  (a  tendency  to  pick  at  and  draw  up  the  bedclothes). 

The  metabolic  processes  in  farr  are  very  interesting,  and  a  study  of  the 
excretions  shows  exactly  what  is  taking  place  in  the  tissues  of  the  patient. 

Study  of  the  respiration  shows  that  the  discharge  of  carbonic  arid  and 
absorption  of  oxygen  are  greater  in  the  initial  stages  of  fever  than  in  health. 
During  the  fastigium  and  throughout  the  period  of  decline  this  varies  but 
tittle  from  the  normal. 
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The  renal  secretion  shows  that  the  excretion  of  nitrogen  (urea)  is  far 
greater  in  fever  than  it  is  in  health  upon  the  same  diet,  this  increase  begin- 
ning before  the  rise  of  temf>erature  and  ceasing  with  its  decline.  It  is  the 
index  of  proteid  destruction  in  the  body.  The  alloxuric  bases  are  also  all 
increased,  indicating  destruction  of  nucleo-albumins  as  well  as  other  proteids. 

SECRETION, 

Secretions  are  fluid  or  semi-fluid  products  of  cellular  activity,  produced 
chiefly  by  the  epithelial  glands  and  intended  for  further  use  in  the  economy. 
Secretions  differ  from  excretions  iu  that  the  latter  arc  of  no  further  use  and 
are  formed  solely  for  removal  from  the  body  ;  but  the  distinction  is  often 
difficult  to  make,  because  some  glandular  products,  like  the  bile,  are  both 
secretory  and  excretory  in  nature.  Both  secretions  and  excretions  are 
elaborated  by  the  cells  from  materials  obtained  from  the  blood. 

Secretions  may  be  externa!  or  interna/.  External  secretions  ^x^  conveyed 
from  the  glands  by  ducts  in  order  that  they  may  immediately  perform  their 
functions,  as  in  the  case  of  saliva,  gastric  and  pancreatic  juices,  bile,  milk, 
etc.  Internal  secretions  are  retained  within  the  glands,  to  be  slowly  absorbed 
from  thera  for  distribution  by  the  blood,  ITie  ductless  glands  all  have 
internal  secretions,  and  it  seems  probable  that  the  pancreas,  the  liver,  and 
the  sexual  glands  may  have  both  external  and  internal  secretions. 

Concerning  the  evternal  secretions,  the  saliva,  gastric  juice,  pancreatic 
juice,  bile,  and  succus  entericus  have  already  been  mentioned  in  their  rela- 
tion to  digestion.  The  mammary  secretion  is  intended  only  to  supply  nour- 
ishment for  the  offspring,  so  need  not  be  particularly  discussed.  The  im- 
portant internal  secretions  arc  formed  by  the  thyroid,  pituitary,  adrenal, 
pancreas,  liver,  and  sex  glands. 

The  thyroid  secretion  exerts  a  very  pronounced  effect  upon  nutrition. 
When  the  thyroid  gland  is  completely  extirpated  from  dogs  and  cats  the 
animals  soon  develop  an  illness  characterized  by  muscular  tremors,  weak- 
ness, tetany,  convulsions,  and  fatal  cachexia.  Total  extirpation  of  the 
gland  in  man  produces  similar  effects.  The  patient  loses  in  mental  and 
bodily  vigor,  becomes  weak,  his  temperature  is  reduced  and  he  is  chilly; 
there  are  pains  in  the  arms  and  tegs,  the  skin  becomes  thickened  and  the 
hair  falls  out,  the  eyes  water  and  the  speech  becomes  slowed.  If  in  operat- 
ing either  upon  man  or  the  lower  animals  the  extirpation  of  the  gland  is  not 
complete,  but  a  small  fragment  is  left,  the  untoward  symptoms  either  do 
not  develop  or  are  greatly  delayed  ;  and  in  cases  in  which  total  extirpation 
has  Iteen  performed,  the  development  of  symptoms  may  be  prevented  or 
delayed  by  the  occasional  subcutaneous  injection  of  an  extract  of  the  glands, 
or  by  eating  the  glands  removed  from  food  animals.  These  facts  lead  us  to 
conclude  that  the  secretion  of  the  gland  is  slowly  absorbed  by  the  blood  and 
controls  the  nutritive  conditions  of  the  body.  When,  through  disease  of 
intra-uterine  life  or  of  infancy,  the  thyroid  gland  fails  to  develop  or  is  de- 
stroyed, the  child  never  grows  in  the  normal  manner,  but  l*ecomes  an  imbe- 
cile dwarf,  with  short  legs  and  arms,  prominent  belly,  soft  white  skin,  mucous 
deposits  in  the  subcutaneous  fatty  tissue,  thick  lips,  large  tongue,  puffy  eye- 
lids, etc.,  known  as  a  cretin, 

\  sporadic  or  occasionally  endemic  form  of  cretinism  known  as  myxedema 
is  occasionally  seen  in  adults  suffering  from  o[>crativc  removal,  atrophy,  or 
enlargements  of  the  thyroid  gland,  or,  as  such  enlargements  are  called 
without  reference  to  their  nature,  goiter.  Women  are  more  frequently 
affected  with  myxedema  than  are  men.  The  disease  is  sometimes  heredi- 
tary. It  is  characterized  by  increased  bulk  of  the  body  and  firm,  inela,slic 
swelling  of  the  skin,  especially  of  the  face.     The  skin  over  these  swollen 
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areas  is  white,  is  not  indented  by  pressure^  and  the  lines  of  expression  are 
changed  and  often  obliterated.  There  may  be  subcutaneous  swellings 
about  the  roots  of  the  neck,  ^i'he  hair  is  imperfectly  nourished  and  not 
infrequently  falls  out.  There  is  considerable  mental  deterioration — loss 
of  memory,  irritability,  and  in  some  cases  delusions  and  hallucinations. 
That  the  thyroid  substance  is  concerned  both  in  cretinism  and  myxedema 
is  shown  by  the  fact  that  both  conditions  improve  and  may  recover  under 
thyroid  medication. 

Jn  exophthalmic  goiter  we  see  the  opposite  condition  from  that  bringing 
about  cretinism,  characterized  byenlargementof  the  thyroid  gland,  paroxysmal 
attacks  of  cardiac  palpitation,  exophthalmos,  and  nervous  excitement.  These 
appearances  suggest  that  the  symptoms  dep)cnd  upon  the  entrance  into  the 
blood  of  an  excess  of  thyroid  secretion,  but  though  ujx)n  purely  theoretic 

grounds  this  seems  ciuite  reasonable, 
there  are  reasons  for  doubting  it. 
Thus,  there  is  no  exi.»erimental  evi- 
deucc  that  thyroid  secretion  can  pro- 
duce exophthalmos,  Sollier  has  also 
shown  that  ru:re  cases  of  combined 
myxedema  and  exophthalmic  goiter 
occur,  involving  the  physiologic  i>ar- 
adox  of  the  secretion  being  absent  or 
diminished  so  as  to  permit  of  the  oc- 
currence of  myxedema,  yet  increased 
so  as  to  cause  exophthalmic  goiter. 
The  true  relationship  between  the  thy- 
roid gland  and  exophthalmic  goiter, 
therefore,  remains  a  question. 

What  the  important  ingredient  of 
the  thyroid  suljstance  is  has  not  yet 
been  fully  determined.  Baumann 
found  that  if  sheeps'  thyroids  are 
boiled  for  twenty-four  hours  with  lo 
per  cent,  sulphuric  acid,  the  active 
yirinciple  is  not  destroyed,  but  thai 
the  substance  precipitated  after  cool- 
ing such  a  decoction  contains  nearly 
lo  per  cent,  of  iodin.  This  iodin 
seems  to  be  contained  in  the  colloid 
substance,  and  the  name  'Mhyroidin  " 
has  been  suggested  to  express  the  ac- 
tive principle  of  the  glandular  secre- 
tion. 

Pituitary  Secretion. — The  exact 
nature  and  true  ofhce  of  this  secretion 
Fig.  31.— Cretin.  has  not   yet   l>een  determined.     Some 

relationship  seems  to  exist  between  it 
and  the  thyroid  gland,  both  secretions  everting  a  marked  and  important 
influence  u]»on  nutrition.  Accumulating  experience  seems  to  corroborate 
the  view  that  the  interesting  affection  known  as  acrtmie^i^ah  is  dependent 
upon  disease  of  the  pituitary  bodv.  \\'hatover  the  relationship  between 
them  may  be,  the  pituitary  body  is  diseased  in  nearly  all  cases  of  acromegaly. 
In  many  cases  there  is  associated  disease  of  the  thyroid.  In  ^^iantism  also, 
as  shown  by  Hinsdale  and  others,  the  sella  turcica  is  large  and  the  pituitary 
body  larger  than  normal. 
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Acromegaly  is  a  disorder  of  nutrition,  characterized  by  enlargement  of 
the  bonc^  of  the  face  and  extremities.  The  features  become  large  and 
coarse,  the  malar  bones  and  jaw  unduly  prominent  and  the  face  ponderous. 
The  hands  and  feet  grow  to  a  remarkably  large  size  and  are  obviously  dis- 
proportionate lo  the  rest  of  the  body.  There  are  associated  constitutional 
symptoms,  and  ihe  patient  siiffers  from  headache,  sweating,  and  lethargy. 
The  speech  may  be  thi<:k  and  the  mcninry  impaired,  but  the  intelligence  is 
usually  unajtered  or  but  slightly  blunted.  Blindness  sometimes  occurs, 
probably  when  the  disease  of  the  hypophysis  extends  to  the  optic  tracts. 


Flo.  32. — Man  aged  twenly-cight  years  with  acromrgaly  (Sternberg). 

The  enlargements  are  true  hypertrophies,  embracing  all  of  the  tissues  of 
the  affected  members,  even  the  bones,  which  become  roughened  on  the 
exterior  and  somewhat  rarefied. 

The  pancreatic  secretion,  in  addition  to  its  digestive  enzymes — trypsin. 
stea])sin,  and  amylopsin — seems  to  contain  a  ^lycohtic  frrment  that  may  act  in 
one  or  the  other  of  .several  ways,  ll  may  influence  the  production  of  sugar 
from  glycogen  by  ils  action  u|)on  the  liver  cells,  or  the  production  of  glyco- 
gen from  dextrose  by  its  action  on  dextrose,  or  the  tissues  of  the  body,  so 
that  they  consume  the  dextrose  from  the  sugar. 
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Diabetes. — Diabetes  is  a  disease  characterized  by  an  erroneous  treatment 
of  carbohydrate  foods,  which,  although  pro])erIy  digested  and  absorbed,  are 
not  utilized  for  the  generation  of  force  by  combustion,  or  stored  up  in  the 
form  of  fats  and  glycogen,  but  are  immediately  eliminated  by  the  kidneys 
in  the  form  of  sugar. 

The  presence  of  sugar  in  the  urine  is  the  essential  feature  of  diabetes, 
though  it  occure  in  other  conditions  that  must  be  carefully  differentiated 
from  it.  The  first  of  these  is  aiimeniary  glycosuria  and  is  seen  in  healthy 
individuals  alter  excessive  consumption  of  carbohydrates,  especially  sugars. 
The  excess  of  sugar  being  beyond  what  the  economy  can  dispose  of  by  com- 
bustion or  glycogen  transformation,  accumulates  in  the  blood  {^iycemia) 
and  readily  passes  into  the  urine  {gfycosuria).  This  condition  is,  however, 
a  temjX)rary  one,  and  its  cause  is  easily  determinable. 

Shock  may  also  cause  glycosuria.  It  is  so  certain  to  produce  it,  that 
scarcely  any  further  manipulation  of  a  dog  is  necessary  than  to  secure  it 
to  an  operating-table  before  sugar  makes  its  appearance  in  the  urine.  The 
majority  of  severe  operations  are  succeeded  by  it.  An  invariable  glyco- 
suria results  from  puncture  of  the  floor  of  the  fourth  ventricle  of  the  brain, 
the  so-called  piajucr  of  Claude  Bernard.  When  this  puncture  is  made, 
glycosuria  comes  on  very  (]uickly.  In  from  thirty  to  forty  minutes  the 
amount  of  sugar  in  the  blood  is  fonnd  to  be  doubled  or  trebled,  and  sugar 
is  present  in  the  urine. 

The  maximum  amount  of  sugar  occurs  in  about  an  hour,  after  which  it 
diminishes  and  disappears  in  five  or  six  hours.  Bernard  never  found  it  con- 
tinuing more  than  twenty-four  hours.  Though  the  floor  of  the  fourth  ven- 
tricle seems  to  be  the  part  of  the  nervous  system  best  adapted  to  the  experi- 
mental production  of  glycosuria,  injury  of  other  parts  of  the  brain,  spinal 
cord,  and  [jeriphcral  nerves  may  do  so.  There  is  no  known  injury  of  the 
nervous  system  that  is  succeeded  by  permanent  glycosuria. 

The  effect  of  certain  poisons  and  drttgs  may  lead  to  glycosuria  resembling 
diabetes,  but  fungacious  in  character.  Of  these  maybe  mentioned  curare, 
chloroform,  ether,  carlK>nic  acid,  morphia,  chlnralj  corrosive  sublimate,  tur- 
pentine, and  phloridzin.  The  poisoning  by  phloridzin  is  interesting  because 
it  leads  to  the  excretion  of  about  one  hundred  times  as  much  sugar  as  could 
be  formed  by  its  own  disintegration. 

The  remoi'af  of  the  pancreas  invariably  leads  to  glycosuria  that  more 
closely  approximates  diabetes  than  any  of  the  others,  because  of  iLs  persist- 
ence and  ultimately  fatal  outcome.  The  condition  develops  only  when 
the  entire  pancreas  is  extirj^ted.  If  a  small  portion  be  left,  or  if  a  frag- 
ment of  the  organ  be  transplanted  to  the  subcutaneous  tissue,  no  diabetes 
develops,  although  at  any  subsequent  period  its  occurrence  can  be  deter- 
mined by  extirpating  ihe  fragment.  This  fact  disproves  the  view  held  by 
some  that  pancreatic  diabetes  depends  upon  the  injury  done  to  the  sympa- 
thetic nerves  during  the  operative  removal  of  the  pancreas. 

Scni/ity  is  sometimes  accompanied  by  a  glycosuria  that  closely  resembles 
and  may  be  a  mild  form  of  diabetes. 

Though  it  is  true  that  the  various  glycosurias  induced  by  the  means 
described  all  resemble  diabetes  to  a  more  or  less  perfect  extent,  with  the 
exception  of  the  last  two,  they  all  differ  in  the  fact  that  in  diabetes  ahne 
the  contiition  is  prof^ressive  and  persistent. 

A  diabetic  is  in  most  respects  quite  normal  until  late  in  the  disease.  The 
appetite  is  good  and  commonly  excessive,  for  the  reason  that  while  an  abun- 
dance of  food  is  taken  by  the  patient,  comparatively  little  is  used.  The 
thirst  is  excessive  and  large  quantities  of  fluids  are  consumed.  This  is  also 
easily  explained,  as  the  patient  is  passing  excessive  quantities  of  urine,  and  the 
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greater  ihe  quantity  of  urine  passed  the  greater  the  need  of  water  becomes. 
The  large  quantity  of  untie  passed  is  less  easy  to  account  for,  though  it  can 
l>e  experimentally  shown  that  the  presence  of  sugar  in  the  blood  is  always 
associated  with  an  increased  secretion  of  urine,  so  that  the  sugar  itself  may 
be  resfKsnsible  for  it. 

VVhen  the  metabolic  processes  are  estimated  by  stud}  ing  the  end-products, 
we  find  that  in  diabetes  the  relative  intake  of  oxygen  and  output  of  CO,  is 
about  normal,  or  that  there  is  a  moderate  increase  of  CO,  in  the  expired  air, 
indicating  that  carbohydrates  are  not  being  consumed.  Tiie  urine  always 
contains  a  great  increase  of  urea,  but  a  siudy  of  the  diet  of  the  patient  shows 
that  it  consists  essentially  of  proteids,  and  that  the  normal  balance  of  proteid 
met.iliohsm  is  not  disturbed.  In  most  cases  the  excretion  of  urea  is  thor- 
oughly conunensurate  with  the  quantity  of  protuid  consumed.  The  proteid 
consumption  may,  however,  be  subject  to  certain  [xiroxysmal  exacerbations, 
as  when  a  patient,  having  abstained  for  a  time  from  carbohydrate  foods,  sud- 
denly indulges  and  suffers  from  a  sudden  great  increase  in  the  quantity  of 
sugar  in  the  urine,  and  of  urea  as  well. 

The  characteristic  feature  of  the  disease  is  the  occurrence  of  sugar  in  the 
unne.  This  glycosuria  is  always  preceded  by  glycemia,  or  increase  of  the 
sugar  in  the  blood.  N'ormally  the  blood  contains  o.i  |x?r  cent,  of  sugar,  o\ 
which  an  extremely  small  and  usually  unrecognizable  amount  passes  into  the 
urine.  In  severe  diabetes  the  patient  may  pass  as  much  as  4  liters  of  urine, 
containing  250  gm.  of  sugar  each  day. 

The  sugar  present  in  diabetic  urine  is  always  dextrose,  regardless  of  the 
form  in  which  the  sugar  is  consumed — ^whether  as  dextrose,  saccharose,  lactose, 
maltose,  or  as  starch.  In  alimentary  glycosuria  this  is  not  true,  lor  if  dogs 
are  given  an  excess  of  levulose,  both  dextrose  and  levulose  appear  in  the 
urine,  and  the  same  is  true  of  galactose. 

The  respiration,  circulation,  and  digestion  of  the  diabetic  are  not  changed. 
The  occasional  errors  of  digestion  are  probably  accidental  and  coincidental 
rather  than  significant.  The  excretory  powers  are  also  unchanged,  except 
as  influenced  by  the  excessive  glycemia.  The  disease,  therefore,  so  far  as 
its  physiology  can  be  determined,  is  one  of  metabolism. 

The  morbid  anatomy  of  the  affection  is  extremely  simple.  The  iijrr 
is  usually  enlarged  and  somewhat  congested.  The  cells  of  the  parenchyma 
usually  contain  an  excess  of  glycogen  irregularly  scattered  about.  So 
marked  may  be  the  glycogen  deposits  and  so  irregular  their  distribution  that 
some  claim  to  be  able  to  recognize  the  liver  of  a  diabetic  by  its  microscopic 
appearance  alone.  In  the  late  stages  of  the  disease  the  glycogen  may  be 
absent. 

The  kidneys  are  frequently  the  seat  of  an  acute  ]>arenchymatous  degenera- 
tion that  is  probably  caused  by  the  j>ersistent  glycosuria.  It  is  interesting 
"^to  observe  that  when  albuminuria  occurs  in  diabetics  the  glycosuria  frequently 
'lessens.  The  epithelial  cells  of  the  kidneys  usually  contain  large  drops  of 
glycogen,  and  sometimes  the  tubules  are  dilated  with  material  giving  the 
microchemic  glycogen  reaction. 

The  pancreas  is  rarely  grossly  disea.sed  in  diabetes,  the  abnormal  condi- 
tion sometimes,  as  in  interstitial  pancreatitis,  appearing  to  be  of  some  etiologic 
importance,  while  in  other  cases,  as  carcinoma,  it  is  very  doubtful. 

No  other  organs  are  the  seat  of  important  lesions^  though  they  may  show 
varying  pathologic  changes  associated  with  the  disexse.  The  skin,  for  ex- 
ample, may  be  the  seat  of  local  patches  of  gangrene,  and  commonly  shows 
Xanthoma  diabeticorum  and  other  lesions.  From  the  lesions  described,  the 
only  organs  that  need  concern  us  in  seeking  for  the  cause  of  diabetes,  are 
the  liver,  kidney  and  pancreas. 
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The  iivcr,^  is  well  known,  is  one  of  the  storehouses  of  the  carbohydrate 
reserve  supply  retnined  in  the  form  of  xfytroji^^ii.  Probably  the  first  to 
point  out  the  possible  association  between  the  liver  and  diabetes  was  Claude 
Bernard  who  taught  that  the  carbohydrates  were  stored  in  the  liver  in  the 
fonn  of  glycogt-n,  and  that  under  proper  stimulation,  the  glycogen  was 
transformed  to  sugar  and  supplied  to  the  blood.  If  from  any  cause,  such 
as  nervous  puncture,  the  liver  becomes  congested,  the  conversion  of  glycogen 
to  sugar  was  facilitated  and  hyperglycemia  caused.  If  for  any  reason  the 
congestion  of  the  liver  became  permanent,  diabetes  resulted.  This  theory 
was  criticised  by  Cohnht-im  and  others,  who  doubt  that  sugar  is  alwavs 
formed  from  glycogen  ;  who  find  that  glycogen  is  stored  in  the  muscles  and 
other  tissues  as  well  as  in  the  liver;  who  bring  forward  evidence  to  show  thai 
sugar  may  be  formed  from  proteids  ;  and  who  find  no  experimental  evidence 
to  show  that  increased  rapidity  of  the  flow  of  blood  through  the  liver  can 
be  produced  by  the  puncture  of  the  floor  of  the  fourth  ventricle. 

Bernard  believed  that  in  the  normal  nutrition  of  the  body  the  sugars  were 
carried  by  the  portal  blood  to  the  liver  and  were  there  converted  into  gly- 
cogen, in  which  form  they  were  retained  until  needed,  when  they  were 
again  transformed  to  sugar  ami  thrown  into  the  blood.  It  has  been  found, 
however,  that  though  it  may  be  true  that  the  liver  is  im]iortant  in  dealing  with 
sugars,  its  function  is  not  indis]>ensiibte  in  that  [jarticular,  for  if  an  Eck's 
fistula  be  made  between  the  hepatic  and  portal  veins,  so  that  the  sugars  of  the 
porLil  vein  reach  the  systemic  circulation  without  passing  through  the  liver, 
no  dial>etcs  develops  in  the  dogs  so  treated. 

What  becomes  of  the  sugar  under  normal  conditions  is  a  problem  of 
great  importance,  concerning  which  we  are  still  somewhjt  in  the  dark. 
The  evidence  seems  to  indicate  that  it  is  oxidi/ed  in  the  funciionating 
cells  of  the  body,  wherever  needed,  and  not  consumed  in  some  one  place, 
as,  for  examj)lc,  in  the  lungs,  as  Liebig  formerly  thought.  \\'hat  is  not  so 
destroyed  is  probably  transformed  to  fats  and  glycogen,  and  stored  in  various 
of  the  tissue  cells. 

Diseased  kuhieys  have  been  thought  by  many  to  be  the  source  of  diabetes, 
but  the  im|>rol>ability  of  this  is  shown  by  the  fact  that  the  glycosuria — the  only 
symptom  (ailing  attention  to  the  kidney  at  all — is  only  a  natural  consequence 
of  the  hyperglycemia  for  which  the  kidney  cannot  possibly  be  responsible. 

The  pamreas  must  bear  a  very  important  relation  lo  diabetes,  as  its  extir- 
pation is  so  invariably  followed  by  fatal  diabetes  in  the  lower  animals,  and  its 
diseased  condition  by  occa.sit>nal  diabetes  in  man.  In  many  cases  however, 
no  macroscopic  lesion  of  this  viscus  is  t'ound.  It  has  been  shown  experi- 
mentally, as  has  already  been  mentioned,  that  if  when  the  pancreas  is 
removed  a  fragment  of  its  tissue  be  impkinted  beneath  the  skin  no  diabetes 
follows,  although  the  subsequent  excision  of  this  fragment  permits  its  de- 
velopment. This  suggests  that  the  pancreas  not  only  secretes  the  well- 
known  *' juice"  that  it  [>ours  through  Wirsimg's  duct  into  the  duodenum, 
but  that  it  has  also  an  internal  secretion  that  can  still  be  utilized,  although 
but  a  fr.igment  of  the  organ  remain  and  nrcupy  an  abnormal  position  in 
the  body.  The  nature  of  this  probable  secretion  is  unknown  to  us,  as  is 
also  the  seat  of  its  elaboration.  The  pancreas  contains  peculiar  elements — 
the  islands  of  I>angerhans — the  function  of  which  has  long  been  a  question, 
but  which  may  be  the  source  of  the  secretion.  Opie  has  lent  support  to  this 
view  by  showing  thai  in  1 1  cases  of  diabetes,  studied  changes  were  present 
in  the  islands  of  I^ingerhans  in  nccirly  all. 

Theory  of  Diabetes. — Many  theories  have  been  advanced  at  different 
times  to  explain  dial>ctcs,  hut  our  knowledge  of  the  disease  is  still  im- 
[jerfect.     It  must  dejiend  either  upon   an   increased   production   of  sugar 
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in  the  body  or  upon  a  diminished  consumption  of  sugars  taken  into  it. 
Those  who  hold  to  the  former  view  see  the  sugar  formed  from  the  glycogen 
of  the  hver  and  muscles,  and  later  from  proteids.  'i'here  is  evidence  to 
show  that  sugar  ran  bt  made  from  proieids,  and  Cohnhcim  was  so  persuaded 
that  it  was  the  rule  in  diabetes  that  he  wrote,  "The  question  is  not  whether 
carbohydrates  or  albuminous  bodies  are  the  antecedents  of  the  glycogen  ;  we 
can  at  most  discuss  the  possibility  that  hfsidi's  aiimmin^  other  giyay^en  builtitrs 
exisL'^  The  theory  of  Claude  Bernard  that  the  liver  is  at  fault — the  vaso- 
hfpatic  th^ory^csiVi  surely  l>t'  dismissed  after  the  evidence  already  cited  to 
show  that  shutting  the  liver  out  of  the  circulation  does  not  cause  diabetes ; 
that  experimental  diabetes  produced  lay  the  picquer  is  not  associated  with 
recognizable  hepatic  changes ;  and  that  extirj>ation  of  the  pancreas  in 
animals  with  healthy  livers  does  produce  diabetes. 

The  oxiiiation  theory  of  l'-l)stein  and  Van  Noorden  explains  diabetes  by 
supposing  that  the  jKitient  fails  to  oxidize  sugars  in  his  tissues  and  transform 
them  into  CO,  and  H,0.  It  is  true  that  the  CO,  production  in  diabetes  is 
lower  than  normal,  but  it  can  be  explained  on  the  ground  that  while  there 
is  a  failure  to  oxidi/e  sugars,  fats  and  proteids  are  oxidized  with  less  CO, 
output  than  sugars  would  yield-  Thus  it  api)ears  not  that  oxidation  is 
defective,  but  that  the  oxidation  of  sugars  is  defective.  It  surely  docs  not 
explain  diabetes  to  show  that  in  diabetic  metabolism  sugars  are  not  oxidized. 

The  nenous  theory^  or  neurosecretory  theoty,  has  a  rather  substantial  foun- 
dation in  the  exjjcriraental  evidence  accumulated.  The  picquer  of  Claude 
Bernard  with  its  succeeding  glycosuria,  the  operative  glycosuria,  the  occur- 
rence of  dial>etes  after  shocks  nervous  strain,  and  injuries,  together  with  the 
fact  that  stimulation  of  the  peripheral  end  of  the  splanchnic  nerves  causes  gly- 
cosuria, all  show  that  nervous  impulses  control  the  sugar  metabolism  to  a  cer- 
tain extent,  though  other  circumstances  prevent  us  from  believing  that  the 
nerves  are  in  most  cases  directly  concerned   in  the  occurrence  of  diabetes. 

The  ferment  theory  was  fin>t  suggested  by  Cohnheim,  who,  after  a  careful 
analysis  of  the  conditions  occurring  in  diabetes,  concluded  that  "  ever)'thing 
considered,  it  appears  to  me  much  more  jjrobable  that  the  diabetic  consumes 
less  sugar  owing  to  the  absence  of  a  ferment  which,  in  a  normal  condition, 
initiates  the  further  decomposition  of  sugar," 

This  theory,  advanced  nearly  a  quarter  of  a  century  ago,  meets  with 
most  favor  at  the  present  lime.  The  nature  of  the  ferment,  however,  is 
unknown.  It  may,  as  Cohnheim  suggests,  operate  by  glycolitic  action,  or 
it  may  act  in  the  opposite  manner  by  syulhetizing  the  sugars  to  higher  and 
more  useful  compounds.  The  experiments  of  von  Mehring  and  Minkowski, 
who  have  shown  that  extirpation  of  the  pancreas  produces  diabetes  in  the 
lower  animals,  lead  us  to  infer  that  the  enzyme  is  formed  in  the  pancreas, 
and  the  number  of  cases  of  diabetes  with  associated  pancreatic  lesions  in  man 
partially  confirms  this.  Noting  that  a  fragment  of  the  pancreas  retained  in 
its  normal  position  or  trnnspbnted  beneath  the  skin  prevents  the  occurrence 
of  diabetes,  we  can  surely  roncUide  that  the  enzyme  is  an  internal  secretion 
of  the  pancreas,  having  nothing  to  do  with  the  digestive  secretion  of  the 
organ.  Looking  for  the  origin  of  thK  internal  secretion,  we  find  the  islands 
of  Langerhans scattered  throughout  the  organ  to  l>e  of  no  known  function,  to 
be  without  communication  with  the  ducts  of  the  organ,  to  be  epithelial  in 
structure  and  not  unlike  other  of  the  ductless  glands  in  certain  |>articulars, 
and  it  was  easy  for  Opie  to  draw  the  inference  that  this  internal  secretion  of 
the  ferment  that  has  to  do  with  the  transformation  and  utilization  of  sugars 
in  the  body  is  produced  in  these  islands  of  Langerhans  in  the  pancreas. 
Unfortunately,  however,  changes  have  not  been  found  in  these  structures  in 
all  cases  of  diabetes. 


So 
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The  adrenal  bodies  seem  to  elaborate  an  internal  secretion  of  great 

importance,  as  its  loss  from  removal  or  destruction  of  the  glands  is  followed 
by  increasing  prostration,  collapse,  and  death  in  from  a  few  hours  to  three 
days.  When  the  destructive  disease  is  slow  in  operation,  as  in  tutKTcuIosis 
and  carcinoma,  the  increasing  weakness  is  accompanied  by  a  disturbance  of 
the  dermal  pignienl;ition  by  which  the  skin  of  tlie  face,  hands,  arms,  and 
other  parts  of  the  body,  and  sometimes  of  the  whole  body,  becomes  bronzed 
either  uniformly  or  in  streaks  and  blotches.  This  symptom  of  Addison' s 
disease  leads  us  to  infer  that  the  adrenal  bodies  have  charge  of  the  pigment 
regulation  of  the  body,  though  experiments,  especially  when  performed 
with  extracts  of  the  gland  substance,  show  a  more  conspicuous  elTect  upon 
the  vascular  tone.  When  adrenal  extract  is  applied  locally  to  the  tissues  it 
causes  contraction  of  the  vessels  with  which  it  comes  in  contact,  and  when 
injected  into  the  circulation  increases  the  blood  pressure  by  causing  contrac- 
tion of  the  arterioles  through  its  direct  action  upon  their  muscular  tissue. 

The  sexual  glands  undoubtedly  exert  some  intlueiice  upon  the  nutrition 
of  the  entire  organism.  Of  what  nature  it  is,  and  whether  or  not  it  can 
properly  be  looked  upon  as  an  internal  secretion,  we  are  yet  in  the  dark. 
The  evidence  shows,  however,  that  some  substance  is  present  or  formed  in 
those  glands  that  inlluenccs  growth,  health,  spirit,  and  vigor  while  present, 
and  occasions  change  of  disposition  and  alteration  of  structure  when  lost. 
As  examples  of  this  may  be  mentioned  the  unusual  development  that  takes 
place  in  unsexed  cattle,  the  heavy-set  bull,  with  his  short,  thick  neck  and 
powerful  short  horns,  conlRLSting  with  the  more  slender  limbs  and  neck,  fatter 
body,  narrower  head  and  shorter  horns  of  the  sexless  ox.  I'hc  large  size 
and  corpulence  of  dogs  and  cats  after  early  castration  is  well  known.  The 
effeminate  eunuch  is  of  unusual  stature,  and  has  a  high-pitched  voice,  as 
contrasted  with  the  sexually  perfect  man.  In  women  whose  sexual  organs 
are  hypoplastic  a  mas<  uline  development  ofien  occurs,  the  body  being  large 
and  muscular,  the  voice  powerful,  and  th**  face  hirsute-  Women  whose 
sexual  organs  cease  to  exert  their  normal  influences  in  consequence  of  dis- 
ease or  operative  removal,  suffer  from  the  physiologic  changes  characteristic 
of  the  menopause,  succeeded  by  loss  of  sexual  desire,  development  of  self- 
assertiveness,  sometimes  to  the  degree  of  masculinity,  corpulence,  and  occa- 
sionally a  growth  of  hair  upon  the  lip. 

EXCRETION, 

Excretion  is  the  process  by  which  effete  material  is  eliminated  from  the 
body.  With  the  exception  of  such  insoluble  sul^stancesas  may  l)e  contained 
in  the  food  or  otherwise  find  entrance  into  the  alimentary  apparaus.  every- 
thing of  which  the  body  consists  and  upon  which  it  subsists  reaches  it  in 
the  fluid  condition,  Iveing  first  dissolved  by  the  digestive  juices  and  then 
absorbed  into  the  blood.  It  is  likewise  into  the  blood  that  the  products  of 
cellular  metabolism  are  poured,  and.  therefore,  from  the  blood  that  they 
must  be  removed.  The  excretions,  with  the  exception  of  the  carbon  dioxid 
that  escajMis  from  the  lungs,  are  the  products  of  cellular  activity,  being 
formed  in  glands  specially  designed  for  the  purjwse.  An  excretion  is  a 
waste  product.  It  is  something  eliminated  as  useless.  The  usefulness  and 
uselessness  are  the  criteria  for  dilferentiating  secretions  from  excretions. 
Sometimes  a  gland  may  perform  simultaneously  the  functions  of  secretion 
and  excretion.  'Ihus,  the  liver  is  supposed  to  furnish  in  the  bile  substances 
secreted  for  the  purpose  of  aiding  the  absorption  of  fats,  and  at  the  same 
time  substances  excreted  as  of  no  further  use — urea,  biliverdin,  etc. 

By  study  of  the  excretions  one  obtains  an  index  to  the  metabolic  proc- 
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esses,  as  the  quantity  of  waste  products  they  contain  depends  upon  the 
activity  of  combustion  in  the  body.  Under  normal  conditions  the  excre- 
tion corresponds  in  proper  proportion  to  the  food  consumption.  Under 
pathologic  conditions  it  may  be  greatly  in  excess,  indicating  that  in  addition 
to  the  food  consumed  the  tissues  of  the  body  are  being  oxidized ;  or  may  be 
diminished,  showing  that  waste  products  are  being  retained  to  the  detriment 
of  the  individual. 

The  study  oi  the  excretions  necessitates  a  consideration  of  the  expired 
air,  the  urine,  the  sweat,  and  the  bile. 

Pulmonary  Excretion. — When  the  respiratory  movements  take  atmo- 
sphere containing  oxygen  into  the  lungs,  some  of  the  gas  is  retained  and 
combines  with  carbon  to  form  carbon  dioxid,  and  with  hydrogen  to  form 
water ;  so  that  the  expired  air  contains  a  diminished  quantity  of  oxygen  and 
an  increase  of  carb  m  dioxid  that  esca])es  into  it  from  the  blood.  The  gaseous 
interchange,  by  which  is  meant  the  proportion  of  the  absorbed  oxygen  to 

.       ,.    .     ^  J        i_      J-     -J  -  J     Volume  of  CO- excreted      „„j 

the  eliminated  carbon  dioxid  is  expressed — -   ^ .  ^^   \  — r^    ,  -  —  and 

Volume  of  O  absorbed 

called  the  respiratory  quotient.  At  one  time  this  respiratory  quotient  was 
thought  to  be  fixed,  but  it  is  now  known  to  be  subject  to  marked  variations 
according  to  the  particular  diet  consumed,  according  to  the  amount  of  work 
the  individual  performs,  and  according  to  the  frequency  and  depth  of  his 
respirations.  The  respiratory  quotient  is  highest — that  is,  the  quantity  of  oxy- 
gen absorbed  is  least,  where  the  possibilities  of  numerous  combinations  are 
least.  Thus,  upon  a  carbohydrate  diet,  where  the  oxygen  has  to  combine 
with  carbon  only,  the  respiratory  quotient  is  i  ;  upon  a  diet  of  fats,  where 
the  oxygen  combines  with  carbon  to  form  carbon  dioxid,  and  with  hydro- 
gen to  form  water,  it  is  lower,  being  approximately  0.7  ;  while  upon  a  diet  of 
proteids,  where  it  has  more  numerous  combining  opportunities,  it  is  lowest, 
it  may  go  as  low  as  0.65. 

The  study  of  carbon-dioxid  excretion  has  not  thrown  much  light 
upon  pathologic  processes,  and  is  a  matter  to  which,  in  consequence,  com- 
paratively little  attention  is  paid  by  clinicians.  Indeed,  as  man  lives  uj)on 
a  mixed  diet,  his  usual  respiratory  (juotieiit  is  about  0.S5,  and  variations 
from  this  in  disease  are  usually  toward  a  lower  point,  because  as  the  result 
of  disease  the  patient  usually  consumes  his  own  proteids.  In  rases  of  pro- 
longed fasting  with  consumption  of  the  body  ])roteids  after  the  fat  was 
exhausted,  the  respiratory  quotient  has  been  found  at  0.65. 

Urinary  Excretion. — The  urine,  the  excretion  of  the  kidnevs,  removes 
from  the  body  the  greater  part  of  its  surplus  water,  numerous  mineral  sub- 
stances, such  as  sodium  chlorid,  phosphoric  acid,  sulphuric  acid,  ammonia, 
and  salts  of  potassium,  calcium,  and  magnesium.  Far  above  these  in  im- 
portance, however,  are  certain  organic  substances  whose  presence  depends 
not  upon  their  surplus  ingestion  in  the  food,  but  upon  metabolic  j^rocesses 
that  take  place  in  the  tissues.  Of  these  tirca^  CON^H^.  is  the  most  impor- 
tant, uric  acid  CsH^N.O,  next.  Kreatinin  C,H^X,0  rarely  becomes  im- 
portant. 

The  water  of  the  urine  escapes  by  transudation  through  the  capillary 
walls  of  the  glomerules ;  the  solids  are  for  the  most  part  secreted  by  the 
epithelial  cells  of  the  uriniferous  tubules.  The  regulation  of  the  quantitv 
of  watery  constituent  depends  upon  the  blood  pressure,  which  when  elevated, 
either  throughout  the  whole  arterial  system  or  locally  in  the  kidney,  increases 
the  transudate,  and  when  lowered  diminishes  it.  The  cells  of  the  glomerule, 
however,  are  of  importance,  and  their  selective  tendency  is  well  shown  in 
the  fact  that  only  certain  substances,  dissolved  in  the  blood,  are  permitted 
to  pass  through. 
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That  the  epithelium  is  the  essential  secreting  part  of  the  organ  is  not  only 
suggested  by  \\s  t|uantity,  but  is  proved  by  exi>erimeni.  Heidenhain  found 
that  when  sodium  sulphoindigotate  was  injected  into  the  biood,  it  was  found 
to  have  colure<l  Itlue  only  the  cells  of  the  convoluted  tubules  of  the  kidney, 
proving  that  it  had  some  ixirticular  affinity  for  those  cells,  llatrachians  have 
a  double  blood  supply  to  the  kidneys,  one  through  the  renal  arteries  supply- 
ing the  glouienili,  the  other  through  the  renal  portal  vein  supplying  the 
convoluted  tubules,  Nussbaum  showed  that  when  certain  foreign  substances, 
such  as  [jeptones  and  sugars,  were  injected  into  the  circulation  of  the  frog, 
ihcy  were  eliminated,  even  though  the  renal-portal  vein  was  ligated,  by  the 
glomeruli.  When  urea  was  injected  into  llie  circulation,  it  was  eliminated 
from  the  renal-portal  biood,  even  though  the  renal  arteries  were  tied.  Kirk 
points  out  that  if  the  conical  substance  of  the  kidney  containing  the  glom- 
eruli be  cut  away,  the  secretion  of  urea  continues  because  of  its  secretion 
by  the  e|>iTheUal  cells. 

The  daily  average  quantity  of  urine  secreted  by  a  healthy  adult  is  about 
1500  c.c.  The  liquid  is  clear  and  amber  colored,  devoid  of  sediment,  acid 
in  reaction,  and  has  a  specific  gravity  of  1020 

I.  The  quantity  of  untw  may  he  iiureased  {polyuria)  or  diminished  {plig- 
uria)^  or  suppressed  [anttna).  The  quantity  of  urine  excreted  defjends 
chiefly  upon  the  blood  jiressure.  If  the  blood  pressure  is  high,  other  things 
being  equal,  the  quantity  of  urine  secreted  will  be  large.  Excessive  con- 
sumption oi  fluids,  necessitating  removal  of  large  quantities  of  water,  causes 
polyuria.  The  relation  of  HuiO  to  be  eliminated  to  qnaiiiiiy  of  urine  depends 
to  a  certain  extent  upon  the  activity  of  the  skin,  which,  in  its  turn,  isactively 
affected  by  external  temperature,  etc.,  so  that  in  cold  weather,  the  skin 
being  inactive,  more  urine  is  excreted  than  in  hot  weather,  when  the  skin 
is  covered  with  perspiration. 

In  diabetes  there  is  marked  polyuria.  The  administration  of  certain 
drugs,  such  as  digitalis,  cafiein,  spartein,  etc.,  produces  increased  excretion  of 
urine  {diuresis)^  usually  by  increasing  the  blood  pressure,  though  sometimes 
by  acting  upon  the  secreting  parenchymatous  structure. 

II.  The  quantity  of  urine  may  t>e  rcduccJ  in  a  variety  of  conditions,  of 
which  the  most  frefpient  is  probably  yrrrr.  Disease  of  the  kidney  from 
degencratt\'e  and  sclerotic  changes  of  its  sul>stance  leads  to  scanty  urine. 
When  the  quantity  of  urine  is  great  the  specific  giavily  is  usually  low,  the 
exception  to  this  being  in  diabetes,  where,  because  of  the  large  ijuantity 
of  sugar  the  urine  contains,  it  may  reach  the  high  mark  of  1040  in  spite 
of  its  great  quantity.  When  the  urine  is  scanty  the  specific  gravity  rises 
from  the  altered  relation  of  fluid  to  solids. 

lit.  The  st'crrtcd  urine  may  be  retained  in  the  body  because  of  obstruc- 
tion of  the  urinary  passages  by  strictures,  calculi,  neoplasms,  ligatures,  etc. 
The  ultimate  outcome  of  such  cases  l)eing  uremia,  preceded  by  structural 
changes  depending  upon  the  accumulation  of  fluid  in  the  pelvis  of  the  kid- 
neys, ureters,  bladder,  etc. 

IV.  The  secretion  of  urine  may  be  cheeked  or  suppressed.  This  always 
depends  U[X)n  disease  of  the  secreting  substance  of  the  organ,  and  is  the  most 
serious  of  all  urinary  troubles,  being  invariably  fatal  in  continued  cases. 
Death  in  these  cases  is  said  to  l>e  due  to  uremia. 

Uremla»  signifying  urea  in  the  blood,  is  a  term  used  by  clinicians  to  de- 
scribe certain  symptoms  supervening  upon  sudden  or  gradual  cessation  of 
urinary  excretion.  According  as  its  development  is  sudden  or  insidious,  it 
may  be  described  as  acute  or  chronic. 

Acute  uremia  is  characterized  by  the  rather  sudden  development  of  epilep- 
tiform convulsions,  unconsciousness,  vomiting,  headache,  and  blindness. 
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The  convulsive  seizure  may  be  the  rirst  intimation  of  the  disease,  or  the 
patient  may  first  endure  a  period  of  Iieadache,  vertigo,  and  sickness  at  the 
stomach.     Death  occurs  in  coma  with  frequent  convulsions. 

Chronic  uremia  usually  progresses  slowly,  with  headache,  vertigo,  drowsi- 
ness, and  diarrhea.  Sometimes  there  is  vomiting;  there  may  be  asthma. 
Sooner  or  later  coma  comes  on.  Sometimes  there  is  a  period  of  semi-coma, 
from  which  the  patient  can  be  aroused  and  tor  a  time  is  intelligent,  but  soon 
lajjses  again  into  stupor  and  unconsciousness,  Cheyne-Stokes  respiration  is 
common  in  this  coma  and  jireccdcs  death. 

The  original  view  concerning  the  pathology  of  uremia  was  that  it  de- 
pended ui)on  the  presence  of  urea  in  the  blood.  Urea  is  formed  in  the  final 
metalKilic  changes  of  protoplasm.  It  is  derived  in  very  small  part  from  the 
food,  almost  the  entire  amount  present  m  the  urine  being  the  result  ol  met- 
abolism. It  is  chiefly  through  the  urea  that  the  body  rids  itself  of  the 
accumulating  effete  nitrogenous  materials.  It  is  not  yet  positively  deter- 
mined where  urea  is  formed,  but  it  is  probably  in  the  liver.  The  antecedents 
of  urea  are  probably  discharged  into  the  blood  from  all  of  the  active  met- 
abolic tissues,  thus,  in  the  striped  muscular  tissue,  one  of  the  antecedents  of 
urea,  known  as  kreatin,  is  formed  ;l>  the  result  of  its  metabolism.  This  is  by 
a  simple  change  converted  into  kreatinin,  which  is  a  substance  excreted  by 
the  kidney.  There  is.  however,  much  kreatin  in  the  muscles,  but  very  little 
kreatinin  in  the  urine — no  more,  in  fact,  than  can  be  accounted  for  by  the 
consumed  food.  >Vhen  we  inquire  what  becomes  of  the  kreatin,  it  seems 
highly  probable  that  when  carried  to  the  liver  it  is  iranst'ormcd  to  urea. 

The  average  quantity  of  urea  present  in  the  normal  urine  is  about  2 
per  cent. 

Being  so  important  an  excrementitious  substance,  it  was  early  inferred 
that  its  retention  in  the  body  would  cause  the  svraptoms  of  uremia,  but  the 
cx|)erimental  evidence  of  this  is  still  lacking,  lor  we  find  that  animals  can 
endure  the  injection  of  enormous  quantities  of  urea  into  the  circulation 
without  such  symptoms.  We  find,  however,  that  the  same  thing  is  true  of 
the  urine  itself,  which  can  be  endured  without  much  inconvenience.  The 
explanation  may  l>e,  however,  that  these  substances  are  endured  only  while 
on  the  way  to  rapid  elimination,  for  no  sooner  are  they  introduced  into  the 
blood,  than  they  are  eliminated  by  the  kidneys.  It  is  at  first  a  jiaradox  that 
an  animal  shouid  be  unable  to  endure  the  effect  of  the  accumulation  nf  its 
own  excrementitions  products,  though  it  can  t>ear  the  injection  of  the  urine 
of  another  iuto  its  blood.  The  elimination  must  explain  this,  as  we  find 
that  when  an  animal's  kidneys  are  removed,  it  dies  in  two  or  three  days  from 
uremia ;  but  that  if,  after  the  kidneys  are  removed,  or  thrown  out  of  ser- 
vice by  ligation  of  the  renal  artery,  urine  previously  passed  by  itself  or  some 
other  animal  is  injected  into  it.  the  fatal  tennination  is  greatly  hastened,  and 
that  a  large  ijuantity  may  cause  death  in  a  few  hours.  l>emia  develojis  in 
all  cases  of  extirpation  of  both  kidne\'s.  ligation  of  the  renal  arteries,  and 
ligation  of  the  ureters. 

In  all  cases  of  uremia  the  urea  of  the  blood  is  increased.  In  animals 
whose  kidneys  have  been  thrown  out  of  service,  the  injection  of  urea  does 
not  produce  anything  like  the  result  produced  by  the  injection  of  the  urine 
itself  into  the  blood,  so  that  though  urea  may  l>e  one  of  the  uremia-pro- 
ducing substances,  it  does  not  seem  to  be  the  most  im[x>rtant  one. 

Frerichs  supfKised  that  the  symi>toms  of  uremia  depend  upon  the  pres- 
ence of  ammonium  cafbonaie  formetl  out  of  urea  by  some  ferment  in  the 
blood.  It  has  since  been  shown,  however,  that  the  only  place  that  such  a 
transformation  can  take  place  is  in  the  intestine,  and  that  its  effects  arc 
purely  local  and  not  provocative  of  uremia. 
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Experimental  work  upon  dogs  with  Eck's  fistulae  has  shown  that  in  the 
animals  whose  livers  are  put  out  of  use  by  the  cummunication  between  the 
portal  vem  and  vena  cava,  symptoms  of  uremic  poisoning  slowly  develop. 
If  aliQUE  the  tenih  day  they  arc  given  a  meal  of  [jroteid  food,  an  attack  that 
is  (juite  tyjjicaliy  uremic  comes  on  and  may  be  fatal.  The  urine  of  suth 
dogh  contains  less  than  the  normal  tiuantity  of  urea,  though  the  kidnevs  are 
normal  and  free  to  excrete  whatever  urea  is  in  the  blood.  The  inference  is 
that  the  blood  is  not  surcharged  with  urea.  'J'he  urine  always  contains  an 
increase  of  uric  acid,  ammonia,  and  carljamic  acid,  the  excretion  usually 
taking  place  as  ammonium  carbamate.  It  is  known  to  chemists  that  amido 
acids,  such  as  carbamic  acid,  occur  by  hydration  of  proteid  substances  in  the 
body  and  can  lie  further  changed  to  uren.  The  thought  suggested  by  this 
knowledge  is  that  the  liver  being  incapable  of  acting  upon  those  substances 
thai  it  iransfornis  into  urea,  they,  and  chief  among  them  car!>amic  acid, 
accumulate  in  the  blood,  poisoning  the  aninaal  and  ultimately  occasioning 
its  death. 

From  this  point  of  view  the  symptoms  of  uremia  depend  not  upon  the 
urea  itself,  but  upon  its  unconverted  antecedents,  and  especially  upon  ummo- 
niuin  carhamatf. 

V.  The  removal  of  excrementitious  substances  hy  the  untie  mav  be  imper- 
fect. 

Under  this  caption  may  be  considered  certain  conditions  that  never 
develop  in  con.se<|uence  of  total  suppression  of  urine,  cannot  be  produced 
experimentally,  and  that  seem  to  be  the  result  of  continuous  slight  defects, 
of  metabolism  and  elimination,  not  of  sudden  serious  ones.  The  most 
important  condition  of  this  kimJ  is  gout, 

Oout  is  a  disease  depending  upon  errors  of  metabolism,  by  which,  either 
because  of  excessive  formation  or  diminished  elimination,  uric  acid  and  its 
compounds  are  deposited  in  the  tissues,  es]iecially  in  the  articular  cartilages. 

The  relation  of  gout  to  uric  acid  is  certain,  though  by  no  means  clear. 
The  disease  is  essentially  rharacterized  by  more  or  less  extensive  depositions 
of  sodium  urate  in  the  aftectcd  tissues.  The  tisual  seat  of  election  for  this 
deposition  being  the  articular  cartilage  of  the  metacar|xjplialangcal  articu- 
lation of  the  great  toe.  It  is  supposed  that  this  joint  is  so  commonly  affected 
because  of  fre>iuent  mild  traumatic  injuries  that  it  receives.  This  is,  however, 
not  certain,  though  it  has  been  observed  that  when  other  joints  have  been 
injured,  they  are  apt  to  be  the  seat  of  gouty  deposits. 

Sometimes  the  salts  are  deposited  in  the  cartilages  of  the  nose  and  ear, 
forming  circumscribed  enlargements  described  as  tophi.  Tophi  may  also 
occur  upon  the  ])alms  of  the  hands,  soles  of  the  feet,  the  eyelids,  the  scle- 
rotic coat  of  the  eye,  and  in  the  cerebral  and  spinal  meninges.  Gouty 
deposits  also  occur  in  the  fibroconnertive  tissue  of  the  kidneys,  and  in  the 
me<iMl!nry  portion,  where  they  appear  as  stripes  running  parallel  with  the 
tubules. 

In  the  tissues  the  gouty  deposits  usually  occasion  sufficient  local  irrita- 
tion to  predispose  to  ronncctivc-tissiie  formation.  In  the  joints,  where  the 
quantity  of  the  s;ilt  is  greater,  they  form  a  mortar-like  noass,  which,  when 
microscopically  examined,  proves  to  be  made  up  Ksi  acicular  crystals  of  sodium 
urate.  There  is  nearly  alway-s  some  superficial  necrosis  of  the  cartilage,  and 
some  writers  have  supposed  that  it  is  because  of  a  primary  necrosis  that 
the  crystals  of  the  salt  have  been  precipitated.  It  seems  more  reasonable, 
however,  to  conclude  that  the  necrosis  occurs  in  consequence  of  the  pressure 
of  the  irritating  cry-stals.  The  pain  so  characteristic  of  the  affection  is 
easilv  explained  by  the  denudation  and  roughening  of  the  cartilages. 

The  result  of  the  gouty  deposit  is  that  the  joints  become  greatly  enlarged 
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and  deformed.  Excessive  uratic  deposits  may  work  their  way  through  the 
superticiai  tissues  and  appear  as  chalky  masses  \x\jou  the  surlacr.  I'he  irrita- 
tive action  of  the  salts  seems  further  proved  by  the  fact  that  gout  is  nearly 
always  associated  with  a  general  tendency  to  fibrosis,  and  nearly  always 
accompanied  by  arteriosclerosis,  fibroid  or  cirrhotic  kidney,  and  other  allied 
conditions. 

Clout  is  apt  to  be  a  family  diseabe,  showing  niarked  heredity.  In  gouty 
families  some  individuals  suffer  from  the  ty[ii*  al  gout  of  the  great  toe  {/^ot/a- 
gra),  while  others  sliow  the  inherited  predisposition  in  lithemia,  calculus, 
neurasthenia,  arteriosclerosis,  chronic  interstitial  nejjhritis,  epilepsy,  and  a 
variety  of  other  aflcctions  that  experience  refers  to  the  presence  of  some  irri- 
tating substance,  presumably  the  compounds  of  uric  acid  in  the  blood.  To 
these  conditions  the  terms  lithz-miti  and  uratemia  have  been  applied. 

Gout  usually  makes  its  apjjearance  after  middle  life,  and  is  usually  a 
disease  of  the  affluent.  High  living,  plenty  of  wine,  and  lack  of  exercise 
greatly  predispose  it.  Hecause  of  their  excesses  men  seem  to  suffer  more 
frequently  than  women. 

It  is  a  paroxysmal  affection,  characterized  by  outbursts  of  violent  head- 
ache, depression,  anorexia,  fever,  and  irritability,  during  which  the  patient*s 
intelligence  seems  to  be  clouded,  followed  after  some  days  by  a  sudden  ex- 
cessive exacerbation  of  the  local  lesions  of  the  affected  joints  and  immediate 
improvement  of  the  constitutional  symptonis. 

The  explanation  is  that  while  the  salts  are  gathering  in  increasing  quanti- 
ties in  the  blood,  the  jjatient  suffers  from  systemic  poisoning,  with  all  its 
nervous  and  Ciinstitutioiial  phenomena,  until  certain  unknown  causes  are 
called  into  operation  and  the  poisonous  salts  are  prcci]iitated  in  the  joints, 
relieving  the  blood  of  its  poisonous  contents  and  bringing  about  immediate 
improvement. 

The  physiologic  chemistry  of  gout  is  far  from  clear.  The  disease  must 
depend  ui>on  uric  acid  accumulation,  because  salts  of  uric  acid  form  the 
gouty  deposits,  l>ecause  there  is  a  maximum  of  uric  ai  id  in  the  blood  just 
before  the  occurrence  of  the  gouty  paroxysms,  and  because  irregularities  of 
uric  acid  excretion  correspond  with  the  [>arovysms.  The  excretion  of  the 
uric  acid  is  often  continuously  above  the  normal,  so  that  we  cannot  but 
conclude  that  the  disease  depends  u])on  increased  production  of  uric  acid 
rather  than  upon  its  retarded  elimination. 

The  origin  of  the  uric  acid  is  nbscnrc,  but  it  is  supposed  that,  like  the 
other  meml)ers  of  the  alloxuric  bodies,  it  results  in  part  from  the  transfonna- 
lion  of  nuclcin  taken  with  tlie  food,  and  in  part  from  the  nieiabolic  processes 
of  the  body  itself  Some  think  that  proicid  metabolism  [iri.'dis[)oses  to  it, 
because  gout  is  common  in  those  who  lake  an  excessive  quantity  of  proteid 
food,  and  because  of  the  chemical  similaritv  nf  uric  acid  and  urea.  Others 
think  it  possible  that  sugars  may  have  something  to  do  with  it,  because 
in  diabetes  proteid  destruction  is  accelerated  by  indulgence  in  carbo- 
hydrate foods. 

As  Lazarus-Barlow  says,  "  The  pathology  of  gout  is  bound  u])  with  ipies- 
tions  as  to  the  chemical  combinations  which  uric  x^vxiS.  ran  form  in  the  body 
and  the  solubilities  of  these  combinations.*' 

Sir  William  Roberts,  in  discussing  the  relation  of  uric  ncid  lo  gout, 
gives  the  following  facts  regarding  its  chemistry  :  Outside  of  the  body  uric 
acid  can  form  with  each  of  the  alkalies  a  urate,  a  biurate,  and  a  quadriurate. 
A  urate  can  only  be  formed  by  the  interaction  of  uric  acid  with  sodium 
hydrate,  potassium  hydrate,  ammonium  hydrate,  etc.,  and  since  these  sub- 
stances do  not  exist  in  the  hotly,  normal  urates  cannot  enter  into  the  ques- 
tion of  gout.     Nevertheless,  it  is  usually  said   that  the  material  in  gouty 
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joints  is  "sodium  urate";  the  deposit  in  uratic  urine  is  a  mixture  of 
*•  sodium,  ]x>tassium,  and  ammonium  urates."  The  only  salts  with  which 
we  are  concerned  are  the  biurales  and  quadriurateu.  In  the  blood  and  in 
normal  urine,  uric  acid  only  exists  in  the  form  of  a  quadriuraie,  a  substance 
that  is  already  sparingly  soluble  (i  in  500  ol'  scrum),  that  in  an  alkaline 
medium  takes  up  anotiier  atom  ol  base  and  jjasses  into  biurate,  which  is 
almost  insoluble  (i  in  10,000  of  serumj.  The  mortar-like  substance  in 
gouty  joints  is  sodium  biunite.  Conditions^  therctore.  that  affect  the  solu- 
bility of  aodiuin  biuraie  and  its  formation  from  the  quadriuraie  are  of  great 
importance  in  considering  the  j>athology  of  gout. 

Though  sodium  biurate  is  only  soluble  to  the  extent  of  i  part  in  10,000 
of  serum,  in  pure  water  at  37°  C  its  solubility  is  about  ten  times  as  great. 
This  difference  in  solubility  apparently  de]jends  upon  the  presence  of  sodium 
salts  in  serum,  for  the  solubility  of  the  salt  in  water  diminishes  in  propor- 
tion to  the  amount  of  sodium  chlorid  or  bicarbonate  in  solution,  so  that, 
for  example,  in  a  0.7  per  ctnt.  wattry  sotutibn  of  sodium  chlorid,  sodium 
biurate  is  almost  insoluble.  Moreover,  if  the  salt  be  removed  from  serum 
by  dialysis,  it  dissolves  as  much  biurate  as  does  pure  water.  Hence,  in  the 
body  deposition  of  sodium  biurate  will  be  more  liable  to  take  place  accord- 
ing as  the  solution  in  which  it  finds  itself  contains  more  sodium  salts, 

Kut  sodium  biurate  e.vists  in  two  lorms,  a  crystalline  and  anhydrous 
form  (to  which  alone  reference  has  hitherto  been  made),  and  a  gelatinous 
and  hydratud  form  that  is  very  unstable  and  readily  passes  into  the  anhy- 
drous crystalline  form,  but  which  i:^  far  more  soluble  in  scrum.  In  its  pas- 
sage to  the  crystalline  biurate,  sodium  quadriuraie  i»as.ses  through  the  hydrated 
variety  of  biurate,  and  the  readiness  with  which  this  series  of  changes  is 
carried  out  depends  chiefly  U[>on  the  amount  of  quadriurate  present,  and 
the  presence  or  absence  of  sodium  salLs.  The  series  of  changes  was  found 
to  take  place  more  rapidly  the  higher  the  proportion  of  uric  acid  (1.  <*., 
quadriurate!  in  sohilioii.  Thus,  in  Roberts's  experiments,  when  uric  acid 
was  present  in  sohuion  to  the  extent  of  i  in  3000,  precipitation  of  the 
biurate  commenced  on  the  third  day;  when  present  to  the  extent  of  i  in 
2000,  precipitation  commenced  in  thirty-three  hours;  when  ]>resent  to  the 
extent  of  \  in  1000,  preciiiitation  commenced  in  six  hours.  Similar  experi- 
ments showed  (hat  the  readiness  with  which  crystalline  biuraie  is  precipi- 
tated from  solutions  originally  containing  quadriurate  alone  is  hastened  by 
the  addition  of  sodium  salts  to  the  solvent,  but  is  retarded  by  addition  of 
potassium  salts.  At  the  tem|>erature  of  the  body,  loo,  deposition  of  cnsials 
occurs  earlier  than  at  the  temperature  of  the  room.  As  the  result  of  all  his 
experiments,  Roberts  concludes  thai  an  attack  of  arthritic  gout  can  only  lake 
place  when  the  svnovia  is  impregnated  with  uric  acid  to  the  extent  of  about 
I  in  2500.  These  facts  indicate  that  an  attack  of  gout  occurs  because  the 
synovia  and  lymph  are  charged  with  quadriurate  under  conditions  that  lead 
lo  the  precipitation  of  the  crystalline  biurate;  the  most  important  of  these 
conditions  being  ap|>arently  high  percentages  of  uric  acid  and  of  sodium 
salts  in  solution. 

Oxalurln  and  Phosphattirla. — Among  the  chemical  constituents  of  the 
urine  whose  excess  or  diminution  is  supposed  to  be  indicative  of  erro- 
neous metabolism,  oxalic  and  phosphoric  acids  are  to  be  regarded  as 
important. 

Oxti/tr  an'./  occurs  in  normal  urine,  the  total  quantity  excreted  in  iwenly- 
four  hours  l>eing  about  20  milligrams.  lis  most  usual  combination  is  with 
lime,  to  form  calcium  oxalate.  The  i)resenre  and  the  number  of  the  octahe- 
dral colorless  crystals  of  this  salt  are  usually  taken  as  an  indication  of  the 
quantity  of  the  acid  present,  though  such  estimation  is  subject  to  marked 
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error,  because  the  precipitation  of  the  salt  m  crystalline  form  depends  upon 
a  variety  of  conditions,  the  most  important  of  which  is  the  ijuaniity  of  cal- 
cium in  the  urine.  Of  what  significance  oxalic  acid  may  be  is  much  dis- 
puted. Some  hold  that  its  presence  de[«nds  solely  upon  its  ingestion  with 
vegetable  foods,  and  that  it  has  nothing  whatever  to  do  with  metabolism, 
while  others  think  it  may  be  chemically  derived  from  uric  acid.  The  weight 
of  opinion  favors  the  view  of  accidental  consumption  in  vegetable  foods. 
An  opinion  that  it  depends  upon  deficient  o.xidation  of  carbohydrates  is 
supported  by  the  fact  that  the  elimination  of  oxalic  acid  is  increased  in 
diabetes.  The  fact  that  marked  increase  of  uric  acid  is  usually  associated 
with  increase  in  the  number  of  crystals  of  oxalate  of  calcium  tavors  the  rela- 
tionship of  the  two  subsLinces.  However,  uric  acid  in  excess  usually  occurs 
in  markedly  acid  urine  in  which  there  is  considerable  disodic  phosphate, 
which,  by  lessening  the  solvent  ix>wer  of  the  urine  for  the  oxalates,  makes 
them  appear  increxsed  in  quantity. 

Some  authors  think  the  presence  of  oxalic  acid  in  increased  quantity  is 
indicative  of  neurasthenia  and  other  neuroses,  but  there  is  b'ttle  evidence  in 
favor  of  such  a  view. 

The  chief  importance  of  oxalic  acid  attaches  to  the  occasional  formation 
of  calculi  (^.  v.f  calculi)  when  the  urine  is  acid. 

Phosphoric  rzr/V  combined  to  form  phosphates  o(  magnesium,  ammonium, 
and  sodium  is  normally  present  in  the  urine,  the  loLiI  daily  excretion 
amounting  to  3.5  to  4  gm.  When  the  urine  is  alkaline  the  salts  precipitate, 
the  most  common  crystalline  form  being  the  triple  or  ammoniomagnesic 
phosphate.  The  discovery  of  the  precipitate"!  crystals  in  the  urine  may  not 
signify  any  marked  increase  in  the  total  phusphoric  acid,  but  dimply  an 
unusual  precipitation  and  sedimentation.  It  is  suggested  by  Stengel  that 
the  proper  method  of  estimating  and  expressing  jihosphaturia  would  be  by 
computing  it  in  proportion  10  the  nitrogen  com|>oiinds,  the  normal  ratio 
being  i  7  to  20  parts  o{  phosphoric  acid  j>er  100  parts  of  nitrogen.  When 
so  computed  it  can  be  determined  that  real  phosphaturia  occurs,  and  that  it 
is  not  dependent  upon  the  diet,  but  upon  errors  of  metabolism.  Among 
the  diseased  conditions  in  which  phosphaturia  is  marked  may  be  mentioned 
diabetes  mellitus,  tuhjrculosis,  and  various  bone  diseases. 

The  occurrence  of  larg:;  pho.>phatic  sediments  in  the  urine  is  neither  of 
clinical  importance  nor  any  real  indication  that  the  quantity  of  phosphoric 
acid  excretion  is  increased. 

Phosphatic  salts  frequently  lead  to  calculus  formation  in  the  bladder  and 
occa.sionally  in  the  kidney.  It  occurs  only  when  the  urine  is  alkaline,  as 
acidity  keeps  the  salts  in  solution. 

Perspiration  is  a  means  by  which  we  rid  our  bodies  of  a  considerable 
quantity  of  surplus  water  and  of  a  certain  proportion  of  solid  excrementitious 
substances.  By  evaporation  of  the  perspired  water  the  temperature  o(  the 
body  is  reduced. 

Perspiration  goes  on  all  the  time  in  a  form  known  as  inscnsibU  prrspira- 
iioTt.  At  certain  times  and  for  certain  reasons  it  increases  in  quantity,  so  as 
to  become  scnsihie  perspiration.  The  average  daily  quantity  for  an  adult 
human  being  in  good  health  is  700  to  900  gm.  This  quantitv  is  not 
to  be  looked  upon  as  fixed,  however,  as  when  the  external  temperature 
is  high,  when  much  work  is  done  and  the  temperature  of  the  body  ele- 
vated, when  much  fluid  has  been  drunk,  and  when  drugs  of  diaphoretic 
action  have  been  taken,  the  quantity  may  greatly  increase  without  becoming 
abnormal. 

The  chemical  composition  of  the  sweat  is  given  in  round  numbers  by 
Kirk  as : 
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W.itcr .    .  98.88  per  ceni. 

Solids i.ia  ** 

Salt's  .... 0.57 

NjiCI 0.33-0.33  •• 

OtUrsjUis 0.18 

F.its  ....                       0.41  " 

Epitticliuin                              0.17  " 

Urea .    o.oS  " 

It  will  be  observed  iliai  the  Lonstituenls  of  ihe  sweat  are  about  the  same 
as  those  ot  the  urintsbut  thai  thuir  jiroporiions  vary  greatly.  The  fat  and 
epithelium  are  derivol  Ironi  thr  skin  .uid  from  its  sebum. 

I.  Tlie  perspiration  may  be  diministied  (anhidrosis).  In  fever  and  after 
the  adminisiraiion  of  certain  drugs  (aconite  and  morphia)  the  insensible  per- 
spiration IjuLomes  Lon^»iderably  reduced  as  a  part  of  general  glandular  inac- 
tivity, i»o  that  the  skin  Lieeomes  hot  and  turning  to  the  touch.  When  the 
perspiration  is  diminished  or  checked,  as  by  varnishing  the  skin,  human 
beings  sulTcr  no  inconvenience  if  the  kidneys  are  normal.  'Ihe  lower 
animals  fall  into  a  cachectic  condition  if  varnished,  but  this  probably  depends 
upon  loss  of  heat  regulation  rather  than  upon  loss  of  sweat. 

II.  The  perspiration  may  be  increased  (hyperhidrosis)  by  the  constimp- 
tion  of  large  quaMilit^s  of  tluid,  \>\  elevation  of  the  surrounding  temperature, 
and  by  the  administraiioii  of  sik  h  drugs  as  pilocarpin.  calabar  bean,  strych- 
nin, picrotoxin,  miiscarin,  nicotin,  camjfhor,  and  ammonia. 

Nervous  inliuences,  such  as  shock,  emotion^  stimulation  of  the  sympa- 
thetic ncr\*es,  etc.,  increase  it.  The  elimination  of  micro-organismal  poisons 
may  lake  place  jKirtly  by  the  sweat,  so  that  the  crisis  of  fevers  is  nearly 
alway.s  arrompanied  by  profuse  sweating. 

Hyj>erhidrosis  may  occur  from  excessive  weakness  and  collapse.  The 
night  sweats  of  j)hthisis  probably  depend  upon  the  former  t  ondition. 

IIS.  The  perspiration  may  be  peculiar  In  quality,  :is  in  chromUrosis,  a 
rare  condition  in  which  the  sweat  is  dark  colored,  benig  sometimes  bluish, 
blackish,  reddish,  greenish,  or  yellowish.  This  affection  is  said  to  occur 
most  frequently  in  hysteric  girls,  and  usually  affects  the  face.  It  is  associated 
with  chronic  constipation,  and  depends  upon  the  elimination  of  imiican  in 
the  perspiration. 

Hrmatidrosis^  or  red  sweat,  also  sometimes  occurs  from  the  entrance  of 
blood  into  the  sweat  glands,  or  from  the  growth  of  colored  bacteria  in  the 
secretion.  Bromidrosis  or  osmiJrosn  usually  follows  local  excessive  sweat- 
ing, particularly  of  the  feet.  It  is  characterized  by  a  disgusting  odor  that 
results  from  the  presence  of  s]>ecific  bacteria  in  the  secretion. 

Irrc^uiar  Mstrihudon  of  thf  prrspiratory  function^  by  which  certain  areas 
of  the  skin  secrete  actively  while  others  rcamin  dry,  usually  depends  upon 
irregularities  of  the  symjxalhctic  innen'ation. 

Sympathetic  Relationship  Exisfifij^  betwren  the  Perspiration  and  Urinary 
Secretion. — lliere  is  a  distinct  co-ordinated  and  sympathetic  action  between 
the  secretions  of  the  kidne)*?  and  the  skin.  This  is  well  shown  by  the 
physiologic  balance  maintained  under  natural  conditions.  \\*hen  the  skin 
is  active  the  kidneys  secrete  less  ;  when  the  kidneys  are  active  the  skin 
is  dry.  The  two  functions  are,  however,  not  interchangeable,  as  the  0.04 
per  cent,  of  urea  in  the  sweat  tan  never  compensate  for  the  loss  of  the  2  j)er 
cent,  excreted  in  the  urine  by  the  kidneys. 

Bile. — The  bile  is  a  combined  secretion  and  excretion  of  which  the 
liver  produces  from  500  to  tooo  r.r.  daily.  It  leaves  the  liver  in  the 
form  of  a  thin,  watery,  golden-red  fluid,  and  is  poured  into  the  duo<lenum. 
The  hde  that  collects  by  regurgitation  in  the  gall-bladder  is  changed  in 
quality  and  becomes  much  thicker,  probably  from  loss  of  water  by  ab&orp- 
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tion»  and  contains  mucus  derived  from  the  epithelium  of  the  lining  mem- 
brane. 

The  function  of  the  hile  is  not  thoroughly  understood.  Its  retention  is 
highly  prejudicial  to  health,  bringing  aliout  the  condition  known  as  icterus 
or  jaundice.  Us  loss  through  fistulx  interferes  with  the  digestion  ol  fats 
and  leads  to  constijiation,  though  hcakh  is  not  seriously  imjiaired. 

The  secretion  of  bile  goes  on  coniinuousl\ ,  but  is  subject  to  fluctuations 
depending  U]>on  the  influence  of  food.  As  soon  as  chyme  passes  from  the 
stomach  into  the  duodcninn  the  secretion  of  bile  is  at  once  greatly  aug- 
mented, as  if  for  some  function  subserved  in  connection  \Vith  digestion. 
As  the  food  passes  on,  it  gradually  declines  until  the  absorption  of  food 
becomes  active  and  the  portal  blood  ascending  to  the  liver  becomes  rich 
in  the  products  of  digestion,  when  it  shows  a  second  marked  increase. 

The  bile  is  alkaline  in  reaction,  and  mixing  with  the  acid  chyme  changes 
its  reaction  to  alkaline,  so  that  the  pancreatic  enzymes  are  able  to  operate. 
The  composition  of  bile  leads  us  to  believe,  however,  that  it  has  more  useful 
pur|X)ses  to  |jerform  than  simple  alkalini/.ing  of  the  intestinal  contents.  It 
contains  no  en/ymes  of  its  own  that  have  thus  far  Iwen  isolated,  and  seems 
devoid  of  any  digestive  action.  Its  composition  is,  according  to  Hara- 
marsten : 


Bik*  salts 9.14   Water 97.48 


Cholrsterin.  lecithin,  and  fnt .  .    .    .    i.iS 
Mucinoid  material  I  _ 

Pigment.  \ =98 

Inorganic  salts 0.78 

Water         Bsva 


Mucin  And  pigments  ......  0.529 

Bile  mU» 0-93I 

TaurochoUiie    .,..,....  0.3034 

GlycochoUte 0.6276 

F.itty  acid  from  Mxtps     .....  0.133 

Cholestcrin 0.063 

Lecithin     (  ^ 

Fat  1 °°" 

Soluble  salts 0.8070 

Insoluble  salts 0.035 


0.8051 
0.0411 


The  bile  salts  consist  of  the  glycocholate  and  taurocholate  of  sodiutn,  and 
salts  of  amido-acids,  the  latter  containing  sulphur.  '!'he  importance  of  these 
salts,  or  rather  of  the  acids  of  which  they  ari'  formed,  is  not  known.  They 
do  not  exist  elsewhere  in  the  body,  hence  must  lie  metaboUic  products  of  the 
liver  cells.  They  are  not  excrementitious  matter,  as  they  do  not  a[)pear  in 
the  feces.  The  salts  arc  decomposed  in  the  intestine  into  cholalic  acid,  tau- 
rin,  and  glycocin,  small  i^uantities  of  which  appear  in  the  feres:  but  it  is 
estimated  that  seven-eighths  of  these  substances  are  reabsorbed  from  the 
intesrine,  taken  to  the  liver  in  the  jjortiil  blood,  and  there  resynthetized  into 
bile  salts  again.  When  ])resent  in  the  blood  the  bile  salts  are  poisonous  an<i 
cause  a  marked  bradycardia.  They  are  readily  3bsorl>ed  in  cases  of  liga- 
ture or  calculous  ol)struction  of  the  biliary  thicts  ;  but  in  cases  of  removal  of 
the  liver  they  are  absent,  evidently  because  they  are  not  formed  elsewhere 
than  in  that  viscus.  The  synthesis  of  these  salts  in  the  liver  cells,  their 
analysis  in  the  intestine,  and  their  alworption  from  the  latter  to  l>e  taken 
back  to  the  liver  again,  constitute  what  Schiff  has  described  as  the  *'bile 
circulation,"  and  confirms  the  view  that  the  salts  and  acids  are  important. 
It  is  discovered  that  when  bile  salts  are  experimentally  intrwiuced  into  ihe 
body  the  secretion  of  bile  is  increased,  and  it  has  l>een  suggested  that  the 
use  of  the  acids  is  to  exert  a  regulating  effert  nj^n  the  liver  funrtion.  The 
liver  is  so  amply  provided  with  nervous  regnlnting  nierhanism,  that  this  can 
scarcely  be  the  sole  office  or  even  an  import:int  olhcc  of  the  acids. 

The  bile  piKments  (bilinilnn  and  biliverdin)  are  derived  from  the  blood. 
It  is  supposed  that  lUe  hemoglobin  liberated  in  the  course  of  natural  hemolysis 
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is  carried  to  the  liver  and  there  transformed  to  bilirubin  and  discharged  into 
the  bile  as  a  waste  product.  In  this  process  of  transformation  the  iron  is 
retained  in  iht*  liver,  lo  he  used  over  again  in  the  synthesis  of  new  hemo- 
globin in  the  hemato[»oielic  organs.  Bilirubin  readily  takes  up  oxygen  and 
is  so  transformed  to  biiivfrdifi,  a  green  pigment  common  in  the  bile  of  her- 
bivorous animals.  Bilirubin  is  golden  in  color  and  occurs  in  carnivorous 
animals.  Neither  bilirubin  nor  bilivcrdin  occurs  in  the  feces,  as  before  reach- 
ing the  rectum  they  undergo  reduction  to  hyiirobilintbin,  or  stercobiiiti  the 
pigment  of  the  feces.  Probably  considerable  of  the  biliary  pigments  are 
reabsorbed  from  the  intestine  with  the  portal  blood,  to  return  in  part  to 
the  liver  for  reelimination  and  in  part  to  be  excreted  by  the  kidneys  as 
urobilin,  the  coloring-matter  of  the  urine. 

Cholesterin  oc<'urs  in  the  body  in  limited  quantities  in  the  ner\'0us 
tissues.  Although  in  some  i^irticulars  bearin^^  suggestive  resemblances  lo 
fats,  and  for  many  years  auril)utcd  to  erroneous  treatment  of  fats,  by 
which  its  excessive  occurrence  was  su[)posed  to  be  amply  exjtlained,  choles- 
terin IS  an  alcohol,  the  source  of  which  has  not  been  determined.  It  is  now 
belie\cd  to  be  derived  from  the  ncnous  tissues  and  is  commonly  regarded 
as  an  excretion.  Its  small  amount  in  liver  bile  is  in  marked  contrast  to  the 
large  quantity  in  (he  gall-bladder  bile,  and  has  led  to  the  opinion  that  in 
the  latter  situation  it  is  manufactured  bv  the  epithelial  cells  of  the  bladder 
wall. 

Its  chief  pathologic  interest  is  in  the  fact  that  when  certain  abnormal 
conditions  arise,  its  precipitation  from  the  bile  is  apt  to  be  succeeded  by  the 
fonnation  of  calculi.     (See  Ciall-stones. ) 

Lecithin  is  also  a  constilnenl  of  the  bile,  though  present  in  small  quanti- 
ties only.      It  is  sup])Osed  to  be  a  waste  product  of  the  nervous  system. 

Nucleo-albumln. — The  viscidity  of  bile  depends  entirely  ujion  the  pres- 
ence of  nucleo-albunnri,  not  as  was  foniierly  thought,  upon  mucin.  This 
substance  is  formed  in  the  ducts.     Traces  of  mucin  occur  in  the  bile. 

So  far  as  we  are  able  at  present  to  determine,  therefore,  the  large  quan- 
tity oi  bde  poured  every  day  into  the  intestine  carries  with  it  a  very  small 
quatitiiy  of  cholesterin  and  lecithin  that  are  discharged  from  the  body  as 
final  waste  products,  certam  salts  that  are  decomposed,  the  acids  being  reab- 
sorlicd  for  further  use,  and  certain  pigments  that  are  transformed  to  be  reab- 
sorbed! in  part  and  in  part  (hydrolnlinibin)  eliminated.  Its  alkaline  reaction 
facilitates  pancreatic  digestion,  and  its  combinations  with  fatly  acids  have 
something  to  do  with  the  enuilsification  and  absoq^tion  of  fels. 

The  liver  does  more  than  secrete  I'ile,  but  the  products  of  its  other  activi- 
ties (urea  and  glycogen)  leave  it  in  the  blood,  not  in  the  bile.  The  bile 
contains  no  appreciable  t]tiantities  of  urea,  and  though  formed,  in  all  proba- 
bility, in  the  liver,  the  urea  is  excreted  by  the  kidneys. 

Jaundice  or  icterus  is  a  yellow  or  greenish  discoloration  of  the  skin  and 
certain  of  the  (issues  caused  by  the  presence  of  bile  in  the  blood.  When 
caused  bv  conqiletc  obstnirtion  of  the  biliary  ducts  the  condition  is  accom- 
panied by  changes  in  intestinal  digestion  restilting  from  the  lack  of  bile  in 
thai  viscus.  and  changes  in  other  organs  to  which  the  bile  absorbed  has  been 
carried  by  the  blood. 

Jaundice  ^^'as  formerly  divided  into  ('/'jr//7y^//rr  and  nott-obsttuttivc  forms. 
The  explanation  of  obstructive  jaundice  is  evident  in  cases  of  catarrhal  in- 
flammation of  the  ducts  with  swelling  of  the  mucous  membrane,  obstruction 
by  lodged  cnlcLili,  and  the  growth  of  neoplasms.  The  non-obstructive  forms 
were  supposed  to  depend  upon  non-elimination  of  bile  pigments  prefoniTcd 
in  the  blood  In  the  liver. 

More  recent  writers  have  been  accustomed  to  speak  oi  hcpato^emms  and 


BSLE. 


91 


hemato^^enous  jaundice^  the  former  depending  upon  the  absorption  of  fonned 
bile  from  the  liver  or  biliary  ducts  into  the  blootl,  either  because  the  ducts 
were  obstructed  or  the  bile  formed  iu  excess.  J  he  hematogenous  form, 
corresponding  to  the  jaundice  of  non-eliniinalion,  occurs  in  conditions  in 
which  no  microscopic  obslruclivc  lesion  occurs  10  explain  it.  It  is  found  in 
various  infections  and  intoxications,  among  which  may  be  mentioned  acute 
yellow  atrophy  of  the  liver,  yellow  fever,  malarial  fevers,  jjyemia,  scarlatina, 
typhus,  and  other  infectious  diseases,  and  in  phosphorus,  arseniuretied  hydro- 
gen, loluylendiamin,  venom,  and  other  [joisonings,  and  occasionally  as  the 
result  of  severe  emotions  and  injur)'  (concussion)  of  the  brain. 

As  in  all  of  the  conditions  named,  as  well  as  in  newborn  infants,  in  whom 
jaundice  {icterus  neonatorum)  is  ver)'  common,  active  destruction  of  er\- 
throcytes  is  in  progress*  it  is  logical  to  suppose  that  il  depends  upon  the 
hemolysis.  The  liberated  blood  jngmcnt  is  transformed  into  bile  pig- 
ment and  stains  the  tissues.  It  was  formerly  sujjposed  thai  the  trans- 
formation of  hemoglobin  to  bile  pigment  occurred  in  (he  blood,  but  there 
can  t>e  no  doubt  that  this  is  an  error,  as  Minkowski  and  Naunyn  have  showTi 
that  when  the  hver  is  removed  from  geese  and  ducks,  poisoning  by  arse ni- 
uretted  hydrogen  fails  to  occasion  jaundice.  In  these  cases,  though  hemo- 
globin is  always  present  in  the  urine,  bilirubin  is  always  absent.  The  liver, 
therefore,  is  responsible  for  all  forms  of  jaundice,  and  it  is  not  improbable 
that  all  forms  are  not  only  hepatogenous,  but  that  all  forms  are  obstructive, 
for  Afanassiew  fouml  that  the  destruction  of  blood  cor|juscleSj  leading  to  an 
excessive  formation  of  bile  pigments,  occasions  an  abnormal  viscosity  of  the 
bile  that  hinders  its  ready  escape  from  the  liver;  and  W.  Hunter  found  that 
the  concentration  of  the  bile  was  associated  with  an  extensive  catarrh  of  the 
bile  ducts  in  cases  of  jaundice  resulting  from  the  sutx:utaneous  injection  of 
toluylendiamin. 

One  important  chemical  difference  existing  between  obstructive  and  non- 
obstructive and  hepatogenous  and  hematogenous  jaundice,  so-called,  is  that  in 
the  former  bradycardia  is  present,  while  in  the  latterit  is  absent.  Phv*siologic 
experiments  have,  however,  failed  to  explain  why  this  symptom  should  be 
present  in  the  one  form  and  not  in  the  other,  for  the  bile  sails  that  are  respon- 
sible for  the  symptom  must  be  ]>resent  in  the  blood  in  both  forms,  and  can, 
in  fact,  be  discovered  in  the  urine  in  both,  though  it  has  usually  been  stated 
that  they  are  present  in  the  virine  only  in  obstructive  jaundice. 

The  difference,  therefore,  is  prol:>ably  largely  a  (|uantitaiive  one.  by  which 
in  obstructive  jaundice  from  calculi  or  neoplasms  considerable  quantities  of 
the  bile  salts  are  absorbed,  as  compared  with  the  cases  without  much  obstnic- 
tion. 

The  bile  is  absorbed  by  the  lym]jhatics  and  thrown  into  the  circulation 
after  their  circuitous  course,  or  at  once  enters  the  ca[)illary  blood  vessels  of 
the  liver  from  the  overdisiended  and  rupturing  l>i!e  capillaries 

I.  Results  of  Absorption  of  Bile. —  The  absorbed  bile  stains  the  majority 
of  the  tissues  with  which  it  comes  in  contact.  The  skin  at  first  has  a  yellow- 
ish tinge,  but  in  cases  of  protracted  duration  the  oxidation  of  the  pigment 
causes  it  to  become  greenish  yellow,  olive,  or  grayish  green.  The  con- 
junctiva, because  of  its  whiteness,  is  sometimes  the  first  tissue  to  show  the 
color.  The  subcutaneous  fat,  the  serous  membranes  and  iheir  contained 
fluids,  the  vitreous  humor  of  the  eye,  the  lungs,  and  the  kidneys  also  show  the 
color,  and  the  mucous  membranes  are  also  tinged.  Of  the  excretions,  the 
urine  shows  it  first,  then  the  sweat.  Furulcnt  discharges  are  also  colored. 
The  tissue  of  the  ner\'ous  sv-stem  is.  however,  normal  in  color,  and  the  saliva, 
tears,  and  the  gastric  and  pancreatic  juices  may  be  free  of  it.  The  liver  is 
not  always  discolored  in  jaundice. 
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The  absorbed  bile  not  infrc<iuenily  causes  irriiaiion  of  the  peripheral 
nerve-endings,  with  the  result  that  there  is  intense  itching  of  the  skin. 
The  vitreous  humor  being  stained,  the  patient,  of  course,  **sees  yellow" 
{xanthopsia). 

Not  infrequently  in  acute  jaundice  the  pulse  is  found  reduced  in  fre- 
quency {bradycarJia^  and  may  foil  to  50  beats  per  minute,  and  in  severe 
cases  even  to  jo  beats  [jer  minute. 

Kever,  synco|>e,  delirium,  coma,  and  convulsions,  if  associated  with  jaun- 
dice, depend  uf»on  other  causes. 

II.  Effect  of  Loss  of  Bile  upon  Digestion. — In  cases  of  obstructive  jaun- 
dice, or  of  biliary  fistula,  when  ihc  lulc  being  diverted  from  its  proper  chan- 
nels is  lost,  the  effect  upon  intestinal  digestion  is  soon  shown  by  the  presence 
of  an  exceiBive  quantity  of  fat  in  the  stools.  The  feces  become  altered  in 
color  from  the  absence  of  hydrobilinibin,  and  resemble  potters'  clay  in  color 
and  quality.  They  may  also  be  quite  on'en&i\e  in  odor.  The  fat  content 
of  the  feces  greatly  exceeds  the  normal,  which  seems  to  prove  that  the  bile 
has  an  important  digestive  etTect  Uf>on  fats.  It  must,  howe\er,  be  remem- 
bered that  in  catjirrhal  jaundice  and  in  calculi  impacted  in  the  duodenal 
papillae  the  |>an(  realic  duct  may  also  be  obstructed,  and  the  lipolytic  pan- 
creatic enzyme  also  be  deficient. 

Jaundice  soon  disappears  when  its  cause  is  removed.  Icterus  fteonatorum 
is  probably  the  most  jjersistent  form  of  acute  jaundice,  s<»metimes  lasting 
for  several  months.  This  may  depend  upon  the  crystallization  of  the  pig- 
ment in  the  tissues  which  makes  its  removal  more  difficult. 

Feces. — The  feces  are  composed  of  remnants  and  waste  products. 
Physically  ihey  are  brown  in  color  and  plastic  in  consistence,  though 
quite  variable  in  this  jjarlicular  according  to  the  "habit"  of  each  indi- 
vidual and  his  preference  for  considerable  animal  or  vegetable  food.  The 
quantity  passed  each  day  averages  about  200  to  500  gm.,  according  as  the 
diet  is  chiefly  nutritious  (protcidi  or  innutritions  (\cgetable).  'ITicy  have 
a  characteristic  odor,  chiefly  dejiendent  uf»on  skatoi  and  imtol.  They  usu- 
ally contain  considerable  puirefaciive  gas,  that  lauses  them  to  float  in  water. 

Microstopically  they  consist  of  bits  of  undigested  and  indigestible  animal 
foods,  scraps  of  vegetable  cells,  with  considerable  cellulose,  starch  granules^ 
globules  of  fat,  and  Itarteria. 

Chemically  they  contain  the  products  of  bacterial  energy,  txcretin^  a 
cr\stallizable  non-nitrogenous  substance,  present  in  small  amounts,  choles- 
icrin.  prol»ably  derived  from  the  bile,  and  from  vegetable  foods,  mucus,  fats, 
hydroitilinibin,  and  inorganic  salts. 

Proliably  the  most  important  elements  in  the  feces,  so  far  as  their  eflect 
upon  the  heahh  of  the  individual  is  concerned,  are  the  bacteria  and  iheir 
products.  Of  the  Ijacteria  there  are  many  forms,  the  most  constant  being 
Bacillus  coli  communis  in  the  adult  and  Hacilhis  lactis  aerogenes  in  the 
infant.  It  is  upon  the  presence  o^  these  bacteria  and  the  decomposition 
and  fennentation  of  the  food  that  they  occasion  that  the  occurrence  of  skatoi 
and  indol  dei>cnds. 

Unfortunatelv  very-  little  is  known  concerning  the  l*acterial  products,  and 
we  are  unfamiliar  with  the  effects  produced  by  their  absorption.  Ver>-  likely 
their  importance  is  l>eing  greatly  overestinuiled.  as  a  certain  projjoriion  of 
the  indol  and  skatoi  is  constantly  absorbed,  forming  the  indovvl-sulphuric 
acid  and  skatoxyl-sulphuric  acid  that  occur  in  the  urine.  When  much  of 
these  sul:tstances  is  alisorbed  from  the  intestine,  correspondingly  more  appears 
in  the  urine  ;  but  the  importance  attributed  to  the  presence  of  indican  in  the 
urine  a  few  years  ago  has  now  greatly  declined. 

Concerning  the  autointoxication  that  occurs  from  the  feces,  we  cannot 
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fell  to  obser\e  cases  in  which  the  feces  are  discharged  only  at  weekly, 
monthly,  or  much  longer  inter\als,  yet  without  poisoning  the  i»aiient. 

Diarrhea  is  a  condiiiou  in  which  the  bowel  movements  are  too  frc<]uent 
and  the  feces  too  salt. 

It  may  de]>eiul  uj>on  a  great  many  causes,  all  of  which  operate  in  one  of 
four  ways :  i.  Increased  rapidity  of  peristalsis,  by  which  the  feces  arc  hur- 
ried along  in  an  unfinished  condition.  2.  Increased  secretion  by  the  intesti- 
nal j^lands,  by  which  the  conienls  are  kepi  too  fluid.  3.  Diminished  absorp- 
tion of  rtiiid  in  the  large  intestine,  by  which  the  feces  are  not  dried  as  usual. 
4.   Excitation  of  the  nervous  regulations  afl'ecting  |>erisialsis  and  secretion. 

Protwibly  the  greater  mmiber  of  diarrheas  depend  upon  combinations  of 
these  causes,  and  it  may  be  impossible  to  detemiine  which  is  the  chief  factor. 
Thus,  irritating  substances,  such  as  rroton  oil,  by  their  local  action  upon 
the  mucous  membrane  [>roduce  stimulation  that  causes  accelerated  peristaltic 
action  and  al  the  siune  time  increases  secretion.  They  may  also  excite  the 
ner\ous- mechanism,  and  by  the  increased  peristalsis  certainly  effect  the  dis- 
charge of  the  intestinal  contents  before  ihey  liave  been  dried  and  formed. 

Diarrheas  are  divided  into  many  groups  according  to  various  conditions 
under  which  they  occur,  as  shown  in  the  following  table: 


PRIMARY    DIARRHE.A 


AriTTE 


Chronic 

secondary  diarrhea 
Chronic 


Mechanical. 


InRammatory. 


Infectious. 


Irritative* 
Lienteric. 
Crapulous. 
Caianrhfll. 

Infanlile. 
Seroui. 
Gelatinous. 
Mucous. 
Tropica!. 
Choleraic. 
Cholcriform. 
Dysenteric. 
Fibrinous. 


Obstructive—  Pseudodiarrhea. 
Obstnictive^ — Cbylous. 
Hepatic  tind  p.-incrc-itic — Fatty. 
Infectious— Tropical. 

Symptomatic. 

Cachectic. 

Vicarious  nr  compensatory, 

Nervous. 


Constipation  qt  co/>rosftisi's  is  habitual  insufficient  movement  of  the  bowels 
and  is  usnally  associated  with  hardness  and  dryness  of  the  feces.  The  condi- 
tion is  largely  one  of  individual  "  habit,"  some  ])ersons  suffering  from  a  mild 
degree  of  it  all  their  lives.  The  average  norma!  human  being  hais  a  bowel 
movement  ever)*  day.  but  the  maintenance  of  heahh  does  not  require  this. 
Some  persons  have  movements  even.'  other  day.  or  every  third  day.  A  few 
persons  have  regular  movements  weekly.  Cases  are  recorded  in  which  the 
Iwwels  moved  only  at  intervals  of  months,  and  one  case  is  reported  in  which 
there  was  no  movement  for  a  year.  Suddenly  develo]»ed  retention  of  fecal 
matter,  such  as  we  ol)scrve  in  intestinal  oiistruction.  is  followed  In'  serious 
symptoms  (nausea,  vomiting,  stercoraceons  vamitin.tr,  prostraiion.  and  ex- 
haustion) never  seen  in  habitual  constipation,  probablv  because  in  the  latter 
we  gradually  l)econie  imnumi/ed  to  the  products  of  Kicterial  putrefaction 
and  chemical  change  aVtsorhed  from  the  intestine.  The  amount  of  damage 
the  absorption  of  these  i»roducts  may  occasion  is  not  known.     Sir  Andrew 
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Clarke  thought  them  capable  of  causing  anemia,  and  described  chlorosis  as 
depending  upon  '*  copn'miii*'  or  absorption  of  fecal  products. 

The  causes  of  ( onslipation  are  |>robably  numerous.  Diet  has  much  lo  do 
with  it,  an  innutritious  diet  liy  the  amount  of  rcsidtial  substance  predisposing 
to  frequent  movements.  There  are,  however,  many  persons  who  are  not 
inilueiited  in  the  least  by  altemiious  in  diet,  or  are  only  temporarily  mflu- 
cnced  by  it.  Inertia  of  the  bowel  may  be  an  important  factor.  If  peris- 
talsis is  slow*  the  feces  are  delayed  in  |assage  and  become  overdried,  their 
further  i^assage  being  delayed  by  their  increased  consistency.  The  rapid 
absorjttion  of  water  from  the  chyme  after  it  enters  the  large  intestine  causes 
the  feces  to  dry  prematurely,  so  that  very  often  small  rounded  masse*>  isiv- 
haia)  arc  ibrmed  and  ]>ack  logeiher  in  irregular  masses  that  pass  on  with 
difficulty.  Failure  of  the  nenous  mechanism  of  the  intestine  properly  to 
innervate  the  organ  may  delay  perisuilsis  and  produce  premature  dr)'ing  and 
difficult  progress  of  the  feres.  Obstruction  of  the  lumen  of  the  organ  by 
intussusception,  \oKuhis,  hernia,  neo|3lasms,  tibrous  adhesions  between  vis- 
cera, strui  lures,  etc  ,  ail  bring  about  acute  or  chronic  ronsiifjation  according 
to  the  condition  and  its  duration.  An  analysis  of  the  causes  given  by 
l^zarus-Harlow  finds  ihum  all  dejiending  upon:  i.  Obstniction.  2.  Im- 
l>airment  of  the  intestinal  propulsive  power.  3.  Almormal  consistency  of  the 
feces.  4.  Lowered  reflex  irritability  of  the  defecation  center  in  the  lumbar 
cord. 

Obstniction  of  the  himwis  with  <omplet€  nictttioH  of  the  feces  (obstipation) 
is  a  much  more  mischievous  trouble.  It  may  be  acme,  depending  upon 
peritonitis,  general  or  local  as  in  appendicitis,  hernia,  intussusception, 
volvulus,  foreign  bodies,  etc.,  or  it  may  be  chronic  and  follow  prolonged 
increasing  constipation  in  cases  of  siricnire  of  the  bowel,  neoplasms,  and 
fibrous  adhesions. 

In  acute  ohstruction  the  bowel  Js  completely  closed  to  the  passage  of  fecal 
matter  at  some  point  at  which  the  disease  is  situated.  Below  this  point  the 
irritation  of  the  injured  or  diseased  tissue  may  hurry  the  bowel  to  empty  its 
contents  (s]Hirious  diarrhea).  \\'hcn  once  emptied  the  bowel  ceases  to  act. 
The  jatient  usually  becomes  profoundly  shocked,  is  prostrated,  becomes 
nauseated,  and  vomits.  The  vomitus  is  at  first  gastric  contents,  followed 
shortly  by  bilious  matter  and  later  by  fecal  matter  (stercoraceous  vomiting). 
The  urine  is  usually  diminished  in  amount.  The  f»atient  becomes  collapsed, 
and  dies  exhausted  in  from  five  to  seven  days. 

Stercoraceous  or  fecal  vomiting  seems  to  dei>end  u])on  the  activity  of  the 
f>eristalsis  that,  driving  the  semifluid  intestinal  contents  toward  the  obstruc- 
tion, which  it  is  unable  to  jmss,  brings  about  a  returning  ascending  stream 
in  the  center  of  the  bowel.  It  is  from  this  returning  stream  that  the  vomited 
fecal  matter  is  derived.  The  patient  is,  of  course,  unable  to  nourish  him- 
self under  the  circumstances,  and  the  lack  of  nourishment,  the  prostration, 
ami  the  collapse  combine  to  hasten  the  fatal  outcome. 

Chronic  obstruction  occurs  in  cases  of  gradually  forming  neoftlasm,  of 
slowly  contracting  strictures  and  peritoneal  adhesions,  slowly  impacting  fecal 
matter,  etc.  In  it  the  long  preceding  period  of  consti])aiion  paves  the  way 
to  a  tolerance  of  the  absorbed  fecal  [sroducts.  During  the  time  fecal  matter 
is  accumulating  in  quantity  in  the  bowel,  the  patient  suffers  from  gradually 
increasing  headache,  foul  tongue,  l»ad  breath,  impaired  intellect,  and  al»dom- 
inal  distention.  Koul  eructations,  occasional  vomiting,  sometimes  fecal  in 
character,  may  be  observed.     Ultimately  the  termination  is  fatal. 

As  I<a7anis-l!arlow  points  out.  it  is  extremely  difficult  to  understand  why 
acute  obstniction  should  l>e  so  dangerous  and  rapidly  fatal,  and  chronic 
obstruction  so  different.     He  looks  u{)on  the  shock  and  peritonitis  as  being 
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of  great  im]>ortance.     Ven*  probably  there  is  in  chronic  obstruction  as  in  | 

chronic  constijxition  the  development  of  a  vicarious  eliminative  channel  for  , 

absorbed  products,  as  well  as  the  development  of  inmiunity  to  the  effects  of 

fecal  absorption,  neither  of  which  conditions  has  time  to  occur  in  acute 

obstruction.  j 

End-products. — The  fulfilment  of  the  nutritive  function  gives  rise  to  j 

final  or  end-products  which,  being  of  no  further  use,  are  discharged  from  | 

the  body.  i 

The  undigested  and  indigestible  residuum  of  the  food  forms  the  bulk  of  | 

the  feces  and  is  discharged  from  the  rectum.  j 

The  fets  and  carbohydrates  of  the  footl  are  split  up  to  CO,  and  HX),  the 
CO,  being  chiefly  eliminated  by  the  lungs.  The  proteid  foods  after  having 
performed  their  function  are  transformed  in  the  liver  to  urea,  in  which  form 
they  are  excreted  by  the  kidneys.  The  salts  consumed  by  the  foods  and 
absorbed  into  the  blood  also  find  excretion  in  the  urine.  The  nucleic  acid 
taken  in  the  food  is  transformed  to  uric  acid  and,  together  with  oxalic  acid 
in  the  form  of  oxalates,  and  kreatinin  derived  from  the  kreatin  of  the  muscle, 
are  eliminated  in  the  urine.  Cholesterin,  i)ossibIy  derived  from  nervous- 
tissue  waste,  passes  out  with  the  bile  and  escapt»s  with  the  feces.  I^ucin, 
tyrosin,  lecithin»  and  stercorin»  as  a  rule.  escaf>e  as  fecal  constituents.  Leucin 
and  tyrosin  sometimes  pass  out  with  the  urine.  Cystin  of  obscure  origin  is 
found  in  the  urine.  The  waste  bIoo<i  pigment  forms  the  coloring-matter  of 
the  bile,  and,  being  transformed  in  the  intestine,  is  in  jiart  used  over  again, 
in  part  absorbed  to  form  the  urobilin  that  colors  the  urine,  while  the  remainder 
escapes  as  the  hydrobihrubin  that  is  the  natural  pigment  of  the  feces. 


CHAPTER    IV. 

PATHOLOGY    OF   THE    CIRCULATION. 

,  TklK  rcWh  of  ihf  iiyciy  (lerivo  iheir  nourishment  from  a  circulating  nutri- 
^ritoiiflui^i  the  town  c  of  whi(h  is  the  Mood.     Alterations  in  its  chemisin-, 
cfci<lf(C%  >M  the  regularity  of  its  i  irnilniion,  and  irregularities  in  its  distribu- 
lioo  f/rofoundiy  inllucncc  the  health  of  ihc  lissue  elements. 

ISCHEMIA. 

Ancniia.  or  general  bloodlcssncss,  finds  its  proper  consideration  under 
fTTiifo  nf  the  hUyoi\. 

Iftchomifl.  or  lor:al  anemia,  is  an  insufficiency  of  blood  in  a  part  of  the 

CflUiei. — Ischemia  may  dc[fciir!  upon: 

I.  Abnonnal  contraction  of  the  arteries,  depending  on  vasomotor  con- 
miflion,  iis  in  Kuynaud's  disease,  er^ol  poisoning,  etc. 

*,  ('omprestiiou  of  arterial  vessels  by  morbid  growths,  etc. 

t-  Diitcafte  of  the  1)1  ood  vessel  walls  with  diminution  of  iheir  calil>cr,  as 
^0  ihr  *  hroriic  forms  of  endarteritis. 

4.  'IhtoniboniK  and  embolism. 

5,  J.ij(ii(urc  o\  a  vessel,  and  compression  of  the  tissues  bv  an  Esmarch 

lichemia  i'b  rarely  romplete  because  of  the  numerous  anastomoses  of  the 
iltcfill  vchwIh,  and  for  the  same  reason  is  seldom  permanent,  except  when 
fjiilMTil  by  extenhivety  diseased  vessels.  Sudden  complete  ischemia  is  apt  10 
|jir  MWi/H'drd  l)V  iti/arction  (y.  ?'. ),  cither  anemic  or  hemorrhagic. 

Morbid  Anatomy. — I)uring  life  an  anemic  i>art  is  pale  in  color,  cool  10 
lltff  Ut\v\\,  an<t  is  without  visible  vessels  upon  the  surface.  Post  mortem  the 
My-  r ••.'■;» m  umiMially  pale  nnd  bloodless,  of  a  translucent  appearance,  has 
U  ■  Mood  vessels,  and  is  dry  when  incised,  no  blood  escaping  from  it. 

Mf/r)>id  Histology. — The  histolO)^ic  ^indin>;s  confirm  the  naked-eye 
M/|^'iirtirt«  r«,  Tht-  part  appears  cni[ity  of  blood,  and  signs  of  secondary- 
4^'V^  iirr  evident. 

f  frmittatitms,  —  Iwhemia  produces  var>'ing  results  according  to  its  degree. 
I  ',  kkKllcwncss  inevitably  results  in  gangrene,  infarction,  or  necrosis  ; 

^^t.  bloodlcviness    in    degenerations    or  atrophy.     Temporary   and 

Vr/y  wtoilirftttc  iftchcmia  may  not  produce  noticeable  changes. 


HYPEREMIA. 

lin  \%  a  condition  in  whic  h  the  tissues  receive  an  excess  of  blood. 
1  .*oniflincd  within  the  vessels,  small  quantities  sometimes  escaping 

^/,,  'I'he  <ondiii(jn  may  lie  active  ox  arteriab  or  passivr  or  \ex\o\xs. 

/  -  .  peremia  nwy  be  either. 

Hyperemia, — 'I'his  condition  is  known  as //(•////■  (•^w;,vj//r»//.   in 
,,  .,„   ..      ;  ,  rn  cive  an  excess  oi  arterial  bloo<b      Two  forms  are  known  : 

|.   ititof>athu  hxpftemia^  resulting  from  imjiaimicni  of  the  resisting  power 
of  (hr  irirfiea.     Itn  cautics  arc  numerous,  and  are  divisible  into  two  classes. 
»4 
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(#)  Causes  acting  directly  upon  the  arterial  vessels  and  producing  in  them 
a  pai:ilnic  relaxation  as  traumatism,  inflammation,  extremes  of  temperature, 
physiologic  action  of  certain  drugs,  {>athoiogic  conditions  of  the  blood- 
vessels, etc, 

{^l*)  Causes  operating  through  the  ner>'ous  mechanism  of  the  vessels  by 
producing  [lalsy  of  the  vasoconsirirtor  nervt-s  (neuroparalytic  hyperemia)  or 
by  producing  stimulation  of  the  vasodilator  nerves  { neurotonic  hyperemia). 

II.  CoI/aUra/  hypernnia^  in  whii  h  a  vessel  receives  an  increased  t|uan- 
titr  of  blood  diverted  from  normal  channels  ihat  have  been  obstructed.  If 
the  main  trunk  of  an  arterv'  is  obstructed,  the  pressure  of  the  circulation  is 
thrown  upon  its  major  branches  and  extends  to  ihcir  capillaries.  'I'hc  con- 
dition affects  the  larger  vessels,  but  is  most  apjiarent  in  the  capillaries. 

MorbM  Anatomy. — The  congested  organs  are  slightly  increased  in  size 
because  of  the  increased  amount  of  bloo<l  that  they  contain  and  from  an 
exudate  escaping  from  them.  They  are  bright  red  in  color  from  the  presence 
of  arterial  blood.  The  capillary  redness  ap|>ears  as  a  diffuse  scarlet  blush. 
When  larger  vessels  are  turgescent  they  ap|>ear  intensely  red  and  unusually 
conspicuous  to  the  naked  eye  ;  such  prominent  vessels  are  said  to  be  injected. 
Capillar)-  vessels  can  never  be  seen  with  ihe  naked  eye,  no  matter  how  en- 
gorged with  blood  they  may  l>e,  so  that  this  condition  of  injection  always 
refers  to  the  arterioles.  'T'he  appearances  change  after  death,  the  red  color 
disappearing  as  the  blood  sediments  to  the  dependent  portions  of  the  body- 

The  true  nature  oi  the  blo<xl  found  in  the  part  after  death  may  be  diffi- 
cult to  determine.  Its  red  color  can  only  be  taken  to  indicate  arterial 
hy|)eremia  when  the  organ  appears  bright  red  immediately  after  being  incised. 
Rcidness  at  any  later  period  may  depend  entirely  ui>on  the  absorption  of  the 
o.\vgen  in  the  air  by  the  hemoglobin  in  the  red  corjjuscles. 

The  rciincss  of  the  skin  occasioned  by  capillar)'  dilatation,  snrh  as  is  seen 
in  active  hyperemia,  is  commonly  described  as  crythtma.  Many  varieties  of 
erythema  are  described  by  dermatologisLs  and  oihen>,  but  all  depend  ui>on  the 
i-ascular  dilatation.  One  of  the  most  interesting  and  most  important,  prob- 
ably depending  upon  disturbances  of  vasomotor  innervation,  chiefly  occurs 
tn  the  tissues  of  the  lower  limbs  and  forearms,  though  otcasionally  in  those 
of  the  upper  arms  and  thighs.  It  is  called  erytJuma  nodontm^  and  is  charac- 
terized by  sudden  painful  dilatation  of  the  radicles  of  some  .single  vessel, 
resulting  in  the  forntntion  of  a  somewhat  painful,  hard  swelling  varying  in 
siic  from  a  pea  to  au  orange,  and  soMietimcs  situated  in  the  sulxnitaneous, 
though  occasionally  in  the  muscular  tissues.  So  soon  as  the  distvrrbance  of 
innen-ation  is  [>ast  the  vessels  return  to  their  usual  size  and  the  pain  and 
swelling  disappear. 

ResulU  of  Active  Hyperemia. — Active  hyperemia  is  followed  by  certain 
changes  in  the  parts  affected. 

f.  Hyp^rtrophw  The  hvpcremir  j)ari  bcromcs  larger  than  normal,  at 
first  because  it  contains  more  blood  than  usual,  and  later  the  increased  nutri- 
XiQVk  brought  to  it  leads  to  multiplication  of  the  cells. 

2.  Parenchxmatjus  Jes^^nf ration,  probably  resulting  from  ovemutrition 
or  excessive  stimulation  of  the  cells. 

3.  Fibrosis.  This  is  particularly  freipient  as  a  consequence  of  collateral 
hyperemia,  and  is  characterized  by  proliferation  of  the  connective  tissue  im- 
mediately around  the  blood  vessels,  as  if  its  development  were  intended  to 
aiford  them  additional  su[iport. 

Passive  Hyperemia, — Passive  hyperemia  is  the  presence  of  an  excess 
of  venous  blood  in  a  part  from  which  its  exit  is  ol>stnicted.      The  blood  press- 
ure in  the  veins  is  very  low  and,  indeed,  in  some  large  veins  like  the  inferior 
vena  cava  is  negative,  the  blood  being  driven  out  of  them  by  the  pressure  of 
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tiK-  blood  cDtcftng  from  the  capillary  system,  the  pumping  action  of  the 
■ncxilw  contnctiotts  and  the  respirator)'  movements.  The  occurrence  of 
fUHllte  hypewroia  is,  therefore,  a  much  more  smiple  phenomenon  than  that 
of  the  active  congirstion. 

Omm«« — l^kssi\e  hyperemia  results  from : 

I.  V^UtmJUr  kt^rt  dufuse.  Almost  any  obstructive  or  regurgitant  disease 
of  the  heart  brings  about  a  secondarj'  engorgement  of  the  venous  sj-siem,  the 
strain  of  which  is  felt  tuo&t  severely  upon  the  lungs,  abdominal  organs,  and 
lovkrr  limbs. 

a.  O'rrAMU  ^  tkf  /itYr,  interfering  with  the  return  of  blood  from  the 
portal  system,  the  engorgement  occurring  in  the  distribution  of  the  portal 
vein, 

3.  C^m^rrxsi4m  ami  Hgation  of  the  veins,  preventing  the  exit  of  the  blood 
and  causing  the  venous  elements  of  the  tissue  to  become  engorged.  Such 
pressure  is  oAen  unintentionally  exerted  upon  the  veins  of  the  limbs  by  tight 
eU^tic  garters.     The  dilated  and  tortuous  veins  from  which  the  blood  is  pre- 
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Ihn    it  -tf^iivfl  Itvittri'mia  uf  the  kidncv.     The  capillaries  and  small  vessels  are  everywhere 
riu   «'*'••  disieiidcd  with  blood  iDUrck). 

Vtntctl  ftsxw  «*i'aping  appearing  upon  the  surface  of  the  limb  as  the  familiar 

vturkOH' v«in».  ^  .  ^  ,,  .■ 
4.  (M^(Vw./>*"»  I'/  rwwj  M-  thfvmbt. 
«.    The  fffil  %*J ^avity  upon  a  weak  circulation  and  weak  vessels  (hypo- 

ittlllc  ion>;c»itu»n). 

6     /^Mi  .'/  riii<'«*i>/»""  ttme  of  the  vessels. 

MnrbM  Anatomy. — I"  |»assivc  hyperemia  the  affected  part  is  swollen  and 
Btav  |.r  t'llrnJrtiouH.  It  has  u  dull  grayish-blue  or  ashen  color,  and  usually 
SmU  i»H»lii  than  noimal,  When  it  has  ]>ersisted  for  some  lime  the  vessel 
vTlUmttV  virld  tt»  ihe  urmlually  dilating  force  and  appear  in  bluish  streaks,  or 
iho  Ittiuft  ft.ipeifii  wil  vt-sHcls  may  present  marked  varicosities.  In  prolonged 
vo  i*mKv'*«t'^>"  ''**'  »"*■**»'*-"*  ^^^^^  '^'■""^  proliferative  changes  m  the  connec- 
T  liMiuc  whiih  uiulcrnoo  hyperplasia  both  of  fibrous  and  elastic  elements. 
ii         rf  -n*e  of  »hc  dila!c*<l  vcwcls  and  increased   connective  tissues  fre- 

*  ill  bnni:  flNiul  atrviphy  of  the  more  delicate  tissues  in  parenchymatous 
''"*''       \.  ii  J*  thi!  kidney*,  while  the  contraction  of  the  newly  formed  con- 
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nective  tissue  predisposes  to  subsequent  reduction  in  size.  An  organ  thus 
becomes  small  and  feels  hard  as  the  result  of  chronic  congestion  (cyanotic 
induration). 

Morbid  Histology. — Under  the  nnicroscope  a  turgescence  of  the  veins  and 
capillanc^  is  detected. 

Results  ol  Passive  Hyperemia. — The  passive  pressure  opening  the  stig- 
mata of  the  \'esst;Ls  very  otten  allows  red  blood  cor[>uscles  to  be  squeezed 
through  into  the  surrounding  tissue  (diapcdcsisj.  These  blood  corpuscles 
being  subsequently  destroyed^  their  pigment  is  liberated  and  often  collects  in 
and  discolors  the  tissue*  leading  to  cyanotic  or  brown  induration  or  brown 
atrophy. 

Passive  congestion  may  also  lead  to  edema,  atrophy,  degeneration,  necro- 
sis, and  gangrene,  according  to  its  extent,  degree,  and  duration.  Perhaps 
the  most  fre("iuent  result  of  p>assive  h>'peremia  is  phlebectasia,  or  dilatation 
of  the  veins. 

An  interesting  form  of  passive  congestion  depends  upon  diminution  of  the 
atmospheric  pressure.  A  local  form  of  this  is  seen  in  the  apfiHcation  of  dry 
cups  to  the  skin,  another  in  the  sudden  removal  of  fluid  accumulations  from 
the  tunica  vaginalis  testis,  pleura,  etc.  Universal  turgescence  of  the  venous 
system  follows  the  rarefication  of  the  air  seen  in  high  altitudes  and  in  the 
pneumatic  cabinet. 


EDEMA  OR  DROPSY, 

Edema  is  distension  of  the  interstices  of  the  tissues  by  clear  watery 
fluid.  A  fluid  closely  resembling  the  plasma  in  composition,  but  usually 
more  watery,  constantly  passes  through  the  endothelial  membranes,  the 
capillaries,  and  supplies  such  metabolic  tissue  elements  as  are  not  in  imme- 
diate contact  with  the  capillaries  with  moisture  and  nutriment.  This  trans- 
uded fluid  is  known  as  lymph.  Provision  is  made  for  its  removal  from  the 
tissues  after  it  has  fulfilled  its  purpose  through  the  lymphatic  vessels,  which 
begin  as  mere  clefts  and  gradually  develop  into  larger  and  larger  vessels  so 
as  to  provide  a  system  of  tissue  drainage.  There  is  a  physiologic  balance 
between  the  circulation  of  the  blood  and  the  lymph,  so  that  no  more  fluid 
exudes  into  a  tissue  than  it  needs.  In  diseased  conditions  this  balance  is 
frequently  disturbed,  and  the  amount  of  transudate  increased  in  such  a  way 
as  to  cause  the  lis.sue  to  l)ecome  distended,  saturated,  macerated,  and  tume- 
fied.    This  condition  is  known  SL&e<femti  or  dropxy. 

Causes. — Edema  may  result  from: 

I.   Increased  transudation  from  the  hlood^  caused  by 

(a)  Hyperemia.  Active  hyperemia  causes  edema  because  of  the  increased 
blood  pressure  and  associated  increased  transudation.  It  more  commonly 
occurs  in  passive  hyperemia.  Experiment  shows,  however,  that  hyperemia 
alone  is  insufficient  to  bring  about  dropsy.  When  the  n^ajor  vein  of  a  healthy 
limb  is  ligated,  causing  intense  pa.ssive  hyperemia,  edema  does  not  occur 
unless  the  lymphatic  trunk  is  also  obstructed.  Curiously  enough,  the  results 
of  experiment  and  disease  seem  to  difler,  for  while  it  is  a  common  experience 
in  human  medicine  to  find  local  edema  following  obstruction  of  the  veins, 
as  m  thrombosis,  after  the  vena  cava  of  the  dog  is  experimentally  ligated, 
dro|>sy  occurs  only  in  that  limb  whose  major  ncr\'e  was  severed,  notwith- 
standing the  extreme  passive  hyperemia  that  necessarily  followed  h'gation  of 
the  vena  cava.  ()l>strurlionof  the  Ij^mphatic  circulation  also  fails  to  produce 
dropsy. 

(b)  Changes  in  the  quality  of  the  b/ood  may  permit  a  greater  amount  of 
transudate  than  normal  and  so  cause  edema.     Such  hydremia  is  seen  in  dis- 
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tme  of  the  kidney ^  vbcre  the  retained  wmtcr  pasBcs  tfaroogfa  the  blood-vessel 
walli  iato  the  tiaocs.  Here  ag^ia  cxpchaMSts  oooflict  with  iheor>-,  for  the 
liWJMiiMi  of  Cohnheim  and  I  ii  hlhf im  thorn  tfau  wbeti  Urge  quantities  of 
water  are  injected  into  animals,  *o  that  hvdremic  plethoca  results,  dropsy  does 
not  occur,  the  fluid  bein^  rapidlr  discharged  by  the  kMLDe}-^,  intestines,  sali- 
taiy  tffP^,  liver,  and  (jancrcas.  At  the  same  time  a  large  amount  of  U-niph 
it  poind  into  the  circulation  through  the  thonck  dtict,  though  the  flow  of 
And  tfaroo^  the  lymphatics  of  the  limbs  is  not  increased.  These  experi- 
flKflti  wcm  to  show  that  in  addition  to  the  increased  water  in  the  blood, 
MMK  Other  iactor  is  oecessary.  The  expehmenters  quoted  found  that  when 
Tewm  hyperemia  of  one  limb  was  added  to  the  general  hydremia  that  limb 
beramc  dropsical. 

(^)  Channel  in  t)u  walh  cf  the  blood  vessfh.  Cohnheim  taught  that  the 
moat  important  change  leading  to  dropsy  is  to  be  found  in  malnutrition  of 
the  blood-veMel  walls. 

{d)  Changrt  in  the  vascular  itifwrvation.  This  is  best  illustrated  by  the 
angioneurotic  local  edemas  occurring  in  consequence  of  dietetic  errors. 

it)  Changes  in  the  rxtravascular  pressure^  as  in  edema  ex  \-acuo  already 
mentioned. 

IL  Imp^dfd  remtrt'al  of  fluid  from  the  tissues  because  of  obstruction  or 
inefficient  action  of  the  veins  and  lymphatics. 

ia)  Ohtrudiart  of  the  iymphatus  is  rarely  followed  by  dropsy.  Experi- 
mentally it  is  not  f)0%ible  to  produce  edema  by  the  most  thorough  ligation 
of  the  lymphatics  of  the  limb,  and  even  ligature  of  the  thoracic  duct,  which 
mmC  be  followed  by  an  engorgement  of  the  entire  lymphatic  s)-stem,  is  by 
no  means  regularly  followed  by  dropsy,  probably  because  oi  the  frequent 
aittg(omo*K«  l>etween  the  veins  and  Ivmphatics. 

{b)  Obifruetion  of  the  veins  is  one  of  the  most  important  mechanical  causes 
of  dropsy,  though  it  has  already  been  pointed  out  that  experiments  upon  dogs 
dkftet  upon  this  point  from  disease  in  man.  The  difference  may  l>e  attributed 
to  the  more  healthy  condition  of  the  tissues  of  the  experiment  animal.  In 
caaci  of  rare  inoma  ol  the  breast  with  secondar)-  disease  of  the  axillary  lym- 
phatic glandu,  edenui  of  the  arm  is  frequent,  prcsuniably  from  obstruction  of 
the  lymphatic  circulation  ;  but  usually  in  these  cases  no  examination  is  made 
to  determine  whether  disease  of  the  ner\esor  veins  is  added  to  the  lymphatic 
obttruction. 

Edema  thus  seems  to  depend  upon  a  combination  of  causes  in  moist 
ca«es  rather  than  upon  son»e  one  in  jiarticular.  The  chief  dinica!  causes 
arc  cardiac  insufficiency,  causing  edema  that  first  apjiears  in  the  feet  and 
anklei ;  kidney  disease,  appearing  first  al>out  the  eyes  and  face  ;  anemia  and 
rarhexta  ;  cirrhosis  of  the  liver,  affecting  the  abdominal  cavity ;  and  pressure 

rr>  the  veins  or  lymphatics  from  a  gravid  uterus,  abdominal  or  other  neo- 
ms,  etc. 

Chemistry. — The  dropsical  effusion  is  a  clear,  straw-colored,  sometimes 
•lightly  blood-stained,  albuminous  fluid.  The  amount  of  proteid  is  usually 
IcM  than  3  \ycx  cent.;  therefore,  much  less  than  that  of  the  liquor  sanguinis 
and  leiw  than  that  of  inflanimalory  exudates.  It  does  not  contain  fibrin,  as 
a  ruir,  though  a  small  quantity  may  be  present.  The  liquid  usually  coagu- 
lates ui>on  the  addition  of  a  fibrin  ferment,  showing  that  it  contains  fibrin 
iaeton.  Fluids  from  drojisy  of  the  pleura  are  most  rich  in  protcids ;  sub- 
cutaneous effusions  least  so.  The  specific  gravity  of  the  fluids  in  dropsy 
avemges  al  tout  t .  o  1 5 . 

Special  Forms. — Anasarca  is  universal  edema  of  the  subcutaneous 
tisniic.  It  usually  results  from  diseases  of  the  kidnej*s.  The  whole  body 
a|JI»car»  Hwollcn,  especially  where  the  tissues  are  loose.     The  skin  is  vcr>' 
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white  and  smooth,  usually  feels  cool,  and  when  pressed  upon  yields  readily, 
leaving  a  pit  or  depression  when  the  finger  is  removed. 

Asdics  is  ilroijsy  of  the  [Hiritoneal  cavity.  Instead  of  being  in  the  inter- 
stices of  the  areolar  tissue,  the  Huid  is  free  in  the  cavity  of  the  abdomen.  It 
results  from  cirrhosis  of  the  liver,  malignant  disease  of  the  abdominal  viscera, 
venous  obstructions,  etc. 

Hyiiri)penciiriiium  is  a  collection  of  fluid  in  the  pericardial  sac.  This  is 
usually  inflamnutory  in  origin,  and  rarely  a  simple  dropsical  effusion, 

Hstitofhorax  is  a  <  ollcction  of  tlnid  in  the  pleural  aiviiies.  It  is  common 
as  a  ]>art  of  general  dropsy,  but  more  common  as  the  result  of  enfeebled  car- 
diac action.  It  is  nearly  always  bilateral.  When  unilatcnil  ii  usually  04  lure 
on  the  right  sideband  has  been  thought  to  depend  u]Jon  circulatory  disturb- 
ances resulting  from  the  pressure  of  an  overdistended  right  auricle  upon  the 
azygos  and  other  contiguous  veins. 

Hydrocephalus  is  an  accumulation  of  fluid  in  the  ventricles  of  the  brain  ; 
it  is  probably  of  intlammator)'  origin.  Two  forms  are  described:  exUnial 
hydrocephalus  J  in  which  the  fluid  is  in  the  subarachnoidean  space,  and  ifUer- 
na/  hydrocepha/ust  in  whiih  it  occu]>ies  the  ventricular  cavities. 

Hydroceic  is  an  accumulation  of  fluid  in  the  tunica  vaginalis  testis.  It 
also  applies  to  fluid  collections  about  the  cord  and  round  ligament,  and  is 
occasionally  applied  to  other  fluid  collections. 

Pathologic  Histology, — The  hhfo/oj^'  of  edema  is  very  simple,  the 
component  elements  of  the  affected  tissue  api>earing  to  be  more  widely  sepa- 
rated from  one  another  than  usual.  In  many  cases  the  cells  show  a  dropsical 
condition  and  appear  vacuolated  t'rom  imbibition  of  fluid. 

EMPHYSEMA. 

Interstitiai  emphysema  is  distention  of  the  cellular  tissue  by  gas.  The  con- 
dition is  rare,  and  depends  upon  the  accidental  entrance  of  air  from  the 
surface  of  the  body  or  from  the  respiratory  ap[>aratus,  or  upon  the  produc- 
tion of  gas  in  the  tissues  by  liacteria.  It  is  seen  chiefly  in  Iraumnlir  injuries 
of  the  chest.  The  affected  area  is  swollen,  pale  in  color,  and  crackles  under 
the  finger  when  pressed  upon. 

The  gases  produced  by  bacteria  may  be  formed  during  the  life  of  the 
animal,  as  in  malignant  edema  and  *^  black  leg*'  or  **  quarter  evil,"  or,  as 
is  probably  more  frequent,  after  death,  as  in  infection  with  the  Bacillus 
aerogenes  capsulatus.  In  the  latter  gas  bubbles  (gas  cysts)  are  found  scat- 
tered throughout  the  organs,  and  are  easily  recognized  in  the  brain,  kid- 
neys, and  other  solid  organs. 


HEMORRHAGE. 

By  hemorrhage  is  understood  the  escape  of  all  the  constituents  of  the 
blood  from  the  heart  or  vessels.  Three  kinds  of  hemorrhage  are  described: 
the  arterial^  the  venous^  and  the  capillary.  Hemorrhage  occurs  by  rhexis 
or  rtipture  of  the  vessel  wall,  or  by  diapedesis^  in  which  there  is  no  dis- 
coverable laceration  of  the  walls  of  the  vessel.  Just  how  the  corpu.scles 
pass  out  of  the  vessels  in  riiapedesis  is  not  well  understood.  It  is  com- 
monly understood  that  the  corpuscles  escape  through  the  stigmata  of  the 
vessel  walls,  which,  on  account  of  hyperemic  distention,  are  abnormally 
stretched  and  pcniiit  IxJth  the  fluid  and  the  corpuscles  to  esca|>e.  The  possi- 
bility of  nu'nute  lacenitions  of  the  vessels  being  present  but  not  discovered 
must  always  be  borne  in  mind. 

Hemorrhage  by  Rhexis. — Causes. — i.  Increased  blood  pressure  ^^y^- 
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cially  when,  because  of  disease,  the  vessel  walls  have  lost  their  elasticity  or 

supply  aneurj'smal  dilatation. 

2.  Distizse  of  ihf  vessels.  In  atheroma,  calcification  of  the  coats  of  the 
arteries,  aneurysms,  and  fatty  degeneration  of  the  vessels  their  walls  may  lie 
unable  to  stand  the  normal  blood  pressure,  and  yield  with  resulting  hemor- 
rhage, increased  blood  pressure  following  exertion  is  usually  the  exciting 
cause. 

3.  Tfaumatism.  This  is  the  most  frequent  cause  of  hemorrhage  and  needs 
no  further  discussion. 

By  surgeons  hemorrhages  are  divided  vaKo  primary  Gx  immediate  and  sec- 
ondary or  recurrent:  primary-  hemorrhage  immediately  following  the  solu- 
tion of  the  continuity  of  the  vessels  walls  ;  scrondar}'  hemorrhage  resulting 
some  time  after  the  original  injury,  from  sloughing  of  the  tissues  or  from  the 
seixiration  of  a  ligature. 

Hemorrhage  by  Diapcdesis. — Causes. —  i.  Certain  diathetic  diseases, 
such  as  scurvy,  purpura  hxinorrhaj^ita,  various  of  the  exanthematous  diseases, 
hemophilia,  pernicious  anemia,  and  leukemia.  In  all  of  these  malnutrition 
of  the  vessel  ^-alls  together  with  minute  lacerations  may  be  found. 

2.  Inflammation. — In  nearly  all  violent  inflammations  eni'throcytes  as 
well  as  leukocytes  escape  from  the  vessels;  but  here  again  lesions  of  the 
vessels  sufficient  lo  explain  the  hemorrliage  occur.  Croupous  pneumonia 
is  an  inflammatory  condition  in  which,  however,  it  may  be  difficult  to  find 
vascular  lesions  sufficient  to  account  for  the  extensive  hemorrhagic  exudate. 

3.  Hyperemia. — In  exiren^e  hyperemia,  both  active  and  {>assive,  some 
erythrocytes  escape  from  the  vessels. 

4.  Intoxications  of  various  forms  may  lead  to  hemorrhagic  extravasations, 
but  in  those  in  which  they  are  most  marked,  as  in  venom-poisoning,  there 
are  distinct  lesions  of  the  vessel  walls. 

5.  Alterations  0/ Innenuition. — These  probably  explain  the  peculiar  cases 
of  vicarious  menstruation  occasionally  seen,  as  well  as  the  hysteric  stigmata. 

6.  Hemophilia.— \v\  thisaflection  the  bleeding  is  more  rarely  spontaneous, 
however,  than  dependent  upon  slight  traumatic  injuries  of  the  vessels. 

Special  names  are  applied  to  hemorrhages  from  or  into  certain  parts: 
Epistaxis  is  hemorrhage  from  the  nose;  hemate/nesis,  from  the  stomach; 
hemoptysis^  from  the  lungs  ;  hematuria^  from  the  urinary'  organs  ;  menot-rhagia 
or  Metrorrhagia^  from  the  utenis  ;  melana  or  enterorrhagia,  from  the  bowels  ; 
hematothorax,  into  the  pleural  cavity  ;  hematocffr,  into  the  tunica  vaginalis 
testis  ;  hematiJrosis^  in  the  per>i]iiration.  etc. 

Special  Forms  of  Hemorrhage. — i.  Petechia-. — These  are  minute 
circumscribed  subcutaneous,  submucous,  and  subserous  hemorrhages,  varjing 
in  size  from  a  pin-head  to  a  pea.  They  usually  occur  in  sj)ecific  fevers  and 
the  disease  known  as  purj^ura  hemorrhagica. 

2.  Eechymoses  are  larger,  and  are  familiar  as  the  discolored  areas  known 
as  bruises.  The  terms  suffusion^  extrai'asation,  and  sngillation  are  applied  to 
large  areas  of  this  kind. 

3.  Hematoma  is  a  collection  of  blood  in  a  solid  tissue.  Hematoniata  arc 
often  found  upon  the  ears  of  insane  persons  {hematoma  auris\^  and  were 
once  su[)posed  to  occur  s]>ontaneously,  but  are  now  known  lo  result  from 
traumatism.  A  variety  of  hematoma  occurring  on  thai  jtart  of  the  fetal 
head  which  presents  for  a  considerable  time  at  the  os  uteri  in  difficult 
lalx)rs  IS  called  cephahhetnatoma.  The  lesion  is  usually  unilateral.  When 
the  blood  beneath  the  pericranium  elevates  it,  a  ring  of  bone  is  usually  found 
about  the  hematoma,  and  a  layer  of  bone  sometimes  over  it. 

4.  Hemorrhagic  Infarction. — This  is  saturation  of  a  circumscribed  tissue 
area  with  blood  that  exudes  from  the  vessels  in  consequence  of  obstniction. 
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Hemorrhage  into  the  Tissues. — The  lilood  that  escapes  from  the  vessels 
in  hemorrha^jjc  always  tlows  in  the  direction  of  least  resistance,  usually  from 
the  body,  sometimes  into  the  cavities  of  the  body.  Occasionally  it  saturates 
the  loose  tissues,  tilling  all  their  intcreticcs.  The  blood  mass,  csi>ccially  when 
large,  by  coagulating  in  its  spaces  and  interfenng  with  its  circulation, 
destroys  the  tissue  and  devitalizes  it.  Ex[ienenre  indicates  that  tissues 
saturated  with  blood  are  more  than  others  predisposed  to  infection.  The 
escaped  blood  undergoes  the  peculiar  phenomenon  known  as  toagulalion^  in 
which  fibrin  factors  contained  wiihin  it  uniting  with  fibrin  ferments,  prob- 
ably derived  in  part  from  external  sources,  lead  to  the  formation  of  fibrin, 
a  new  and  solid  substance.  The  formation  of  fibrin  in  the  tissue  greatly 
retards  the  absorption  of  the  clot  and  the  restitution  of  the  tissue. 

The  resoqjtion  of  escaped  blood  is  by  no  means  a  simple  process.  First 
the  serum  is  taken  up  by  the  lymphatics  ;  then  the  corpuscular  mass  that 
remains  slowly  disintegrates,  the  hemoglobin  being  set  free  and  changed  to 
hemosiderin,  granules  of  which  are  found  scattered  through  the  ti^wues. 
These  are  removed  slowly  on  account  of  their  insoluble  nature,  phagocytic 
cells  playing  an  iniportant  part  in  the  process. 

Ultimately  the  pigment  seems  to  find  its  way  into  the  urine,  by  which  it 
is  eliminated.  If  the  coagulation  of  the  blood  within  the  tissue  has  produced 
a  profound  distjrbance,  the  changes  already  described  must  be  followed  by 
colli<[uation  necrosis  and  absorption  of  the  damafjed  elements  of  the  tissue. 
Following  such  absorption  a  cvst  not  infrequently  remains,  especially  in 
the  brain.  It  contains  clear  fluid  with  a  sediment  of  hcniatoidin  cr)-slals. 
Hemorrhages  into  serous  cavities  may  be  absorbed  without  coagulation  and 
without  infection. 

Hemophilia. — In  rare  cases  in  which  no  distinct  alterations  of  the  struct- 
ure of  the  vessels  have  been  discovered  a  peculiar  tendency  to  bleed  upon 
very  slight  provocation  is  sometimes  observed.  This  condition  is  described 
as  hemophiiia.  From  a  trifling  cut  or  scratch,  persons  affected  with  this 
disease  have  been  known  to  bleed  to  death.  Agnew  saw  a  case  in  which  the 
bleeding  was  always  from  injuries  al>ove  the  neck,  never  from  any  other  (>art 
of  the  Ixidy.  The  disease  is  usually  hereditary,  and  is  usually  transmitted 
through  the  daughters  of  the  bleeder  to  their  male  descendants.  One 
famous  family  of  bleeders — the  .\ppleton -Swain  family,  of  Reading,  Mass. — 
has  been  traced  through  seven  generations.  The  disease  aficcts  the  males 
chiefly,  and  usually  develops  before  the  tenth  year.  Persons  in  all  walks  of 
life  are  subject  to  it.  and  those  affected  are  healthy  in  ap[>earance  and  are 
said  to  have  fine,  soft  skins. 

Hleeding  most  frequently  occurs  from  the  nose^  mouth,  stomach,  bowels, 
urethra,  and  lungs ;  sometimes  from  trifling  cutaneous  cuts  and  scratches. 
Sometimes  the  hemorrhage  appears  to  depend  upon  diapedesis.  The  blood 
may  persist  in  no\\-inj^  for  hours  or  even  for  days.  The  use  of  astringents 
and  hemostatics  is  without  avail,  and  ligation  cannot  be  practised,  lest  the 
operation  produce  worse  bleeding  than  was  originally  present.  The  disease 
is  also  characterized  by  an  affection  of  the  joints,  closelv  resembling  acute 
articular  rheumatism.  The  nature  of  the  disease  is  still  uncertain.  It  seems 
to  depend  more  ii[ion  intcrterence  with  the  coagulability  of  the  blood  than 
u|x>n  alteration  in  the  blood  vessels,  although  changes  both  in  the  blood  and 
the  vessels  may  he  present. 

Spontaneous  Arrest  of  Hemorrhage. — Hemorrhage,  no  matter  how 
severe  or  from  however  large  a  vessel,  would  eventually  cease  spontaneously 
should  the  escaping  blood  reduce  the  intravascular  pres.siire  to  zero.  As, 
however,  this  would  necessitate  that  everyone  with  a  severed  artery  must  die, 
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nature  provides  other  methods  of  checking  the  outflow  of  blood  from  the 
vessel. 

1.  The  injury  that  severs  the  vessels  causes  it  immediately  and  forcibly  to 

contract,  the  lumen  of  the  vessel  becoming  iijm.h  dhninished  in  si/e.  Again, 
the  cut  vessel  being  elastic  retracts  within  the  tissue  so  soon  as  it  is  divided,  a 
smaller  aniount  of  blood  thus  escaping, 

2.  Ihe  blood  coming'  into  a  new  environment  coagulates,  first  without, 
then  upon,  and  fmally  within  the  vessel,  forming  a  clot  without  and  a  coagu- 
lum,  known  as  a  thrombus,  within.  In  this  manner  the  \essel  becomes  com- 
j)letely  pluKK*^^!  ^nd  the  (low  of  blood  slopped. 

Results  of  Hemorrhage. —  The  result  of  hemorrhage  will  var)^  accord- 
ing lo  its  extent.  The  loss  of  small  i|uuniiiies  of  blootl  is  of  no  moment. 
Larger  losses  may  be  followed  by  fainting  and  imconsL iousness,  from  which 
the  |jatient  finally  recovers.  Still  larger  losses  cause  unconsciousnc*ss  with 
convulsions  and  doubtful  recovery.  Very  large  hemorrhages  cause  death 
from  cerebral  anemia.  Repeated  small  hemorrhages  are  more  serious  than 
single  large  ones,  though  the  general  health  of  the  animal  has  much  to  do 
with  its  effect.  Healthy  animals  may  be  bled  large  ()uantilies  at  frequent 
intervals,  yet  be  able  to  regenerate  the  loss  without  a]jj»areru  nuonvenience. 
Thus,  in  animals  immimized  against  bacterial  toxins  and  bled  to  sec  ure  anti- 
toxic senims,  I  have  withdrawn  one-tenth  of  the  total  blood  bulk  ever)- 
week  for  months  without  appreciable  change  in  the  health  of  the  animal. 
This  will  be  further  discussed  in  a  future  chapter  (Diseases  of  the  Blood). 

LYMPHORRHAGIA. 

Lymphorrhagia  is  the  escape  of  lymph  from  the  normal  channels.  It 
may  depend  upon  traumatism  or  pathologic  obstruction  and  nipture  of  the 
passages.  In  wounds  of  the  neck  the  thoracir  duct,  if  severed,  frequently 
fonns  an  e.\ternal  fistula,  from  whit  h  the  chyle-flows,  the  loss  of  the  chyle 
ultimately  causing  emaciation  anfl  death. 

Obstruction  or  disease  of  the  thoracic  durt  within  the  chest,  by  permitting 
the  esca])e  of  chyle  into  the  pleural  ca>ity,  leads  to  rhyiothorax ;  into  the 
abdominal  cavity,  to  ihylous  ascites.  The  obstruction  of  smaller  lymphatic 
vessels,  as  by  filaria  or  other  parasites,  may  cause  chylttria^  lymph  scrotum^ 
and  elephantiasis. 


THROMBOSIS, 

By  thromlx)sis  is  understood  the  congulntion  of  the  blood  within  the 
vessels  during  life.  It  is  really  caignlaiion  necrosis  of  a  portion  of  the 
blood.  In  the  process  of  coagulation  the  blootl  changes  from  a  fluid  to 
a  solid  by  the  formation  of  a  new  substance  known  as  fibrin.  Fibrin  is 
not  originally  existent  in  the  blood  as  such,  but  occurs  in  the  blood  in  the 
fonn  of  soluble  fibrin  factors,  |>rone  to  unite  with  the  formation  of  insoluble 
fibrin  the  moment  [iroper  conditions  are  brought  about. 

When  the  blood  clots  outside  the  vessels,  the  resulting  mass  is  known  as 
a  coa^uium  or  dot.  When  it  clots  inside  the  vessels,  the  resulting  mass  is 
spoken  of  as  a  coa^ium  if  it  forms  after  death,  or  a  fhr&mbus  if  it  forms  dur- 
ing life. 

Etiology. — During  health  the  moving  blood  meets  with  no  other  surfaces 
in  its  circulation  than  those  of  the  smooth  endothelium  of  its  vessels.  It  is 
a  law  of  physiology  that  when  noniial  Itlood  jjasses  with  normal  rapidity 
through  normal  vessels  coagxilation  cannot  take  place.  In  diseased  stales  any 
of  these  three  conditions  may  be  destroyed,  so  that  thrortjbosis  may  result 
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from  changes  in  the  blotxl,  changes  in  the  vessel,  or  changes  in  the  rate  of 
circuJatton. 

I-  Changes  in  the  Blood. — (.?)  The  accidenial  or  experimental  introduc- 
tion of  certain  chemical  and  physical  substances  into  the  blood,  by  injuring 
the  corpuscles  and  so  liberating  the  fibrin  fenneiits,  may  occasion  ihrombosis. 
Among  the  substances  capable  of  doing  this  are  alcohol,  ether  and  chloro- 
form, thymus  extract,  and  heterogeneous  blood  senims. 

(/')  The  occasional  accidental  entrance  of  pus,  cancer  cells,  etc.,  may 
bring  about  thromlxjsis. 

(fl  The  metabolic  product  of  certain  micro-organisms  seem  to  be  power- 
ful fibrin  ferments :  among  these  may  be  mentioned  especially  those  of 
pneumonia  and  diphthena. 

u/ )  F'Aiensive  burns,  possibly  by  the  loss  of  fluid  from  the  blood,  are  oc- 
casionally followed  by  thrombosis. 

2.  Changes  in  the  Vessels. — Diseases  leading  to  thickening,  and  roughen- 
ing of  the  iniima  with  deposition  of  calcareous  salts  are  particularly  to  be 
mentioned,  and  of  these  arteriosclerosis  is  the  most  important.  Endocarditis 
with  calcification  produces  coagulation  of  the  blood  less  often  than  might  be 
inmgined.  In  afta/rvsms  the  irregular  and  uneven  vessel  walls  almost  inva- 
riably predispose  to  thrombosis.  Inllammatory  changes  in  or  near  the  vessel 
walls,  with  resulting  changes  in  the  intima,  are  not  infrequently  followed  by 
thrombosis. 

Ligation  of  the  vessels,  which  causes  laceration  of  the  delicate  internal 
coat,  is  constantly  followed  by  thrombosis.  The  presence  of  one  thrombus 
in  a  vessel  always  tends  to  the  formation  of  others,  extending  higher  and 
involving  new  portions  oi  the  vessel.  Thus,  using  a  rather  common  exam- 
ple, if  a  thrombus  form  in  a  small  branch  of  the  internal  iliac  vein,  it  may 
gradually  extend  to  the  iniernnl  ilim-  vein  and  project  into  it  A  new  throm- 
bus may  be  then  formed  within  the  larger  vein,  extending  to  the  junction  with 
the  external  iliac  vein,  which  in  its  tuni  may  become  blocked,  and  a  t.on- 
tinued  growth  of  the  thrombus,  extending  along  these  vessels,  may  continue 
down  the  leg,  producing  the  not  uncommon  disease  known  as  phieginasia 
alba  Jo/tns  or  **  milk  leg." 

3.  Changes  In  the  Speed  of  the  Clrcutatton. — These  are  rather  fruitful 
sources  of  thrombosis.  The  thrombi  found  post  mortem  within  the  heart 
and  great  vessels  are  probably  formed  during  the  death  agony  or  just  after 
death.  As  the  blood  current  slows  the  white  cor[Hist:les  show  a  disposi- 
tion to  adhere  to  the  walls  of  the  vessels.  Hlood  planues  are  deposited 
upon  them  so  soon  as  the  leukocytes  cease  to  nio\e,  nnd  the  resulting  mass, 
which  appears  hyaline  from  degeneration  oi  the  plaques,  extends  inlo  the 
lumen  of  the  vessel.  Fibrin  is  almost  immediately  deposited  upon  this,  cor- 
puscles become  entangled  in  it,  and  soon  a  more  or  less  solid  mass  or  throm- 
bus is  formed.  The  thrombus  may  be  yellowish,  grayish,  or  red  according 
to  the  number  of  red  corpuscles  it  contains.  When  the  current  is  slowed 
the  nutrition  of  the  part  supplied  by  the  vessels  is  altereil  and  the  chemistry 
of  the  blood  becomes  changed,  this  variation  from  the  normal  itself  tending 
toward  thronibosi>. 

Structure  and  Variety  of  Thrombi. — Thrombi  are  usually  composed 
of  superimposed  layers  of  fibrin,  entangling  a  varialile  number  of  red  and 
white  corpuscles.  They  are  commonly  distinctly  laminated  or  stratified  upon 
naked-eye  examination,  the  lamina  sometimes  varying  considerably  in  cnlor 
and  thickness.  The  longer  the  thrombus  remains  within  the  l>ody  the  firmer 
and  dryer  it  becomes  nnd  the  more  closely  it  adheres  to  the  vessel  walls. 
The  coagula  formed  in  the  heart  and  great  vessels  after  death  are  dark-red 
masses  of  soft,  jelly-Hke  consistence,  not  adherent,  and  aptly  described  as 
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Wkc**  a/ mint  Jf//y.**  The)-  are  either  uniform  in  structure  or  the  fibrin 
and  corpuscles  are  found  lo  occupy  different  levels,  so  that  the  u|)i>er  part  of 
the  clot  is  of  a  |iale  yellowish  color,  containing  only  fibrin  and  leukocytes, 
and  said  to  resemble  ^^  ihicken  faty^^  while  the  lower  ]>art  resembles  currant 
jelly.  Such  mixed  clots  are  fontied  slowly  after  death.  When  the  coagula- 
tion has  been  ante  mortem,  the  fibrinous  mass  is  quite  adherent  to  the 
columnae  carnse,  and  is  fibrillar,  sometimes  tough  and  firm,  sometimes  friable. 
The  older  the  thrombus  the  jialtr  and  more  brittle  it  becomes.  Fresh 
thrombi  arc  firm  and  elastic.  Certain  hyaline  thrombi  arc  thought  to  depend 
upon  agglutinated  er)throcytes  without  the  formation  of  fibrin. 
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FIG.  34. 


■Hean  w  itti  intravcnlricul.ir  and  intra-auriculaT  ihromln. 
museum  of  the  Philadelphia  Hospital. 


l-rom  a  spccimeD  in  the 


Classification  of  Thrombi. —  i.  According  to  their  Etiology. — (tf) 
Infectious  thromin.  These  depend  upon  bacluria  which  have  gained  entrance 
into  The  circulation  through  wounds,  ulcers,  etc.  Such  thrombi  are  apt  to 
occur  in  the  intestinal  vein  in  dysentery,  and  by  extending  and  distributing 
themselves  may  bring  about  mewstatir  al>scesses  and  pyemia. 

{J>)  Mfcham<iii  thrombi.     These  forms  have  already  been  described. 

2.  According  to  the  Period  of  their  Formation. — (*/)  Primary  or  initial 
thrombi,  and 

{b)  secondary  or  consequential  thrombi ^  which  depend  upon  a  preexisting 
thrombus. 
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3    According  to  their  Morphology.— (^)  Centraly  occMin^,  or  obstruri- 

trig  thrombi^  which  are  Ibriiicd  by  the  conversion  into  a  thrombus  of  the 
entire  blood  niass  contained  within  a  certain  portion  ol"  a  vessel.  Such 
thrombi  follow  the  application  of  a  ligature  to  a  vessel,  and  usually  extend 
from  the  seat  of  ligation  to  the  first  collateral  branch. 

{i>)  Parutal  thrombi  which  arc  attached  to  the  wall  of  the  vessel,  and  con- 
sist of  successive  layers  of  fibrin  and  corpuscles.  They  do  not  obstruct  the 
vessel,  or  do  so  only  partly,  the  circulation  continuing  around  or  through 
them.  They  are  most  commonly  seen  in  aneurysms;  their  structure  is  dis- 
tinctly laminated. 

(r)  V'alvuiar  thrombi  are  i)arietal  thrombi  that  lake  the  form  of  one  of 
the  valves  seen  in  the  veins,  'i'hey  are  m  reality  simply  jianctal  thromlji 
that  have  become  panially  detached  from  the  vessel  wall. 

(*/)  Chaftftt'/U-ii  or  tunttelicd  thrombi  are  of  annular  form,  leaving  but 
a  small  channel  in  the  center,  through  which  the  circulation  Lonlinues.  The 
circulation  of  the  blood  through  a  thrombus  in  this  way  is  not  always  due  to 
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Fig.  35. — CcnUu^l  ur  uccluiling  Itironibui  ^Orlh). 


the  original  form  of  a  thrombus,  but  may  be  the  result  of  subsequent  cavern- 
ous changes  in  old  thrombi. 

{e)  Ball  thrombi  diXQ  rounded  thrombi  that  occur  in  the  chambers  of  the 
heart,  chiefly  in  the  auricular  ajipendages.  They  vary  in  si7,e  from  a  pea  to 
a  hen's  egg,  and  may  be  <|uite  loosely  attached  to  the  auricular  wall. 

(_/")  Polypoiii  thrombi  ^x^  l>all  thrombi  with  jiedicles. 

Metamorphoses  of  Thrombi. —  i.  Onranization. — By  the  organiza- 
tion of  a  ihromlius  is  meant  its  replacement  l>y  fibroconnective  tissue.  It  is  not 
the  transfoimation  oi  the  thrombus  into  connective  tissue.  The  exact  nature 
of  the  process  will  l»e  better  understood  after  the  phenomena  of  inflarnma- 
lion  and  cicatrization  have  been  descnl)ed.  The  new  connective  tissue  that 
takes  the  place  oi  the  thrombus  is  an  outgrowth  of  the  intima  of  the  blood 
vessel,  whose  endothelial  cells  multiply,  impinge  upon  and  penetrate  theclot, 
and  gradually  develop  into  fibrillar  tissue.  As  this  is  taking  ])lace  the  original 
substance  of  the  thrombus  slowly  disappears,  partly  by  absorption  and  partly 
through  the  agency  of  leukocytes,  which  by  their  phagocytic  action  remove 
particle  by  particle  the  detritus  of  broken  down  corpuscles,  and  i:>artially  soft- 
ened fibrin.     The  ntw  connective  tissue  is  gradually  vascularized  as  its  forma- 
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tion  is  perfected  by  newly  formed  capillary  vessels  that  extend  into  it  from 
the  vasa  vasorum.  Ultimately  the  coagiiluni  entirely  disappears  and  a  solid 
connective  lissue  cylinder  replaces  (he  original  vessel.  The  oculusion  is  not 
permanent  in  all  cases,  but  after  a  time  becomes  channelled,  so  that  the  cir- 
culation nuiy  be  re-established,  at  first  through  the  \\tx\  small  channels,  later 
through  larger  ones,  in  what  seemed  destined  to  remain  a  solid  tissue.  These 
reactive  changes  are  commonly  spoken  of  as  thrombo-arteritis  or  ihrombo- 
phUhiiis. 

2.  Liquefaction  or  Sitftrnin^  of  Thrombi. — This  is  a  retrogressive  change. 
While  the  endothelial  cells  of  the  intinia  are  beginning  lo  encroach  upon 
and  penetrate  the  coagulum,  its  rnlerior  undergoes  rapid  destnjriion,  so 
that  the  central  j>art  softens  and  becomes  semi-lluid  or  even  fluid.  The  blood 
pigment  that  may  have  been  present  is  liberated,  and  iinjarts  a  reddish  color 
to  the  softened  mass.  When  examined  microscoi»ically  the  softened  material 
is  found  to  consist  of  granular  matter  with  a  few  leukocytes.  Occasionally 
the  leukocytes  are  so  numerous  that  the  softened  mass  has  a  creamy  appear- 
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Fig.  36. — Pvlcihrombophlcbitts  mvcotica — mycotic,  purulent,  embolic  thrombosis,  and 
inflammalton  of  the  wall  of  the  portal  vcm  :  1.  Wall  of  the  branch  of  the  portal  vein  with 
tnlismm-ilory  infiltration;  3.  liver  tissue;  3,  zone  of  necrosis;  4,  pus;  5.  groups  of  bacteria. 

ance.  It  was  formerly  thought  that  thrombi  of  this  kind  had  suppurated. 
Of  course,  there  may  be  infected  thrombi,  but  thrombi  prcscntin;^  rhis  creamy 
appearance  are  found  by  batteriologic  examination  to  be  sterile,  and  the  micro- 
scope shows  the  creamv  snltstance  to  be  molecular  detriuis  without  pus  coqxis- 
cles.  Softening  is  particularly  marked  in  thrombi  of  the  heart,  jiossiblv  (Vom 
the  natural  maceration  favored  by  the  surrounding  blood.  It  is  said  that  the 
softenin£c  of  the  ihronTluis  is  favored  by  febrile  ( ondiiions.  In  the  ]'roces"s 
of  softening  ni|»ture  may  occur  and  the  softened  ( onients  of  the  mass  escape 
into  the  blood.  At  other  times  fragments  of  the  ihromlius  itself  become 
detached  and  enter  the  circulation.  As  these  circulating  jiartirlcs  in  their 
passage  reach  vessels  of  smaller  and  smaller  caliber,  there  is  always  danger 
that  at  some  point  of  bifurc^ition  the  vfssel  will  become  ton  small  to  admit 
them  and  that  they  will  lodge  and  obstruct  the  circulation.  Such  a  plug  is 
known  as  an  enthohts. 

3.  Ciiicifictifion  of  thrombi  is  common,  especially  in  small  venous  thrombi, 
and  leads  to  the  formation  oi  phieboHihs  and  arterioliths  {^.  r.). 
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Embolism  is  intravascular  obstruction  from  the  lodgement  of  a  solid  body. 
Any  circulating  body  id  an  emhohts. 

Etiology. — Among  the  more  fretiiicnt  emboli  are  scraps  of  thrombi, 
detached  vegetations  from  diseased  \alves  of  the  heart,  clusters  of  micro- 
organisms, groups  ol"  rancer  rdls,  globiiles  of  oil,  and  air. 

Seats  of  Occurrence. —  The  process  may  occur  in  the  systemic  pulmon- 
arj'  or  i)onal  circulation,  cither  in  the  larger  vessels  or  in  the  capillaries.  As 
a  rule,  embolism  occurs  in  the  smaller  arteries,  some  of  which,  from  their 
position,  seem  particularly  predisposed  to  it.  Thus,  it  is  more  common  in 
the  left  carotid  artery  than  the  right,  the  left  iliac  than  the  right,  and  the 
right  pulmonary  than  the  left.  The  superior  and  inferior  mesenteric  arteries 
are  practically  exempt.     In  the  brain,  where  they  are  rather  common,  emboli 


FiC  37. — Infectious  emboli&m  of  the  kidney  following  endocarditis  and  showing  groups  of 
staphylococci  in  a  glomerulus  ^Diirck;. 

usually  follow  the  middle  cerebral  artery,  and  arc  particularly  prone  to  lodge 
in  the  artery  of  the  corpus  striatum. 

Varieties  of  Emboli. — Emboli  arc  described  as  mechanicai o\  simple 
emboli,  ZiVKfi  specific  or  infectious  emboli.  Of  the  two,  the  infectious  emboli  are 
the  more  damaging,  containing  as  they  do  bacleri;i,  whose  entrance  into  the 
tissues  commonly  causes  suppuration. 

Results  of  Embolism. —  i.  Thrombosis. — Embolism  is  invariably  fol- 
lowed by  thrombosis,  probably  both  in  (he  proximal  and  disinl  ]>oriions  of 
the  vessel,  as  far  as  the  collateral  circulation.  The  cause  of  this  thrombosis 
is  cA'ident:  the  circulation  is  stopped,  the  wall  of  the  vessel  impinged  upon 
by  a  foreign  body,  and  the  stagnated  blood  changed  in  composition.  The 
embolus  may  be  inconspicuous  in  size  in  comparison  with  the  secondary 
thrombosis  that  it  causes,  and  be  so  surrounded  by  (he  ihrombus  as  to  be 
found  with  difficulty. 

z.  Inflammation  of  the  Vessel. — Inasmuch  as  the  embolus  is  an  injurious 
foreign  body,  inllammation  of  the  vessel  walls  is  apt  to  be  the  outcome  of  its 
lodgement. 
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3-  Interruption  of  the  Circulation. — The  interruption  of  the  circulation 
will  vary  in  effect  according  to  the  size  of  the  vessel  obstructed,  the  degree 
of  obstruction  as  controlled  by  collateraJ  circulation,  and  the  facility  with 
which  the  collateral  circulation  can  be  set  up. 

{a)  Gangrene, — If  the  principal  artery  of  the  limb  be  obstructed  in  such 
a  way  that  adequate  collateral  arculation  of  the  limb  itself  or  of  the  fingers 

or  loes  cannot  be  set  up,  gangrene 
will  result. 

{b)  Necrosis.  —  Necrosis  occurs 
chiefly  in  the  internal  organs  when 
portions  of  them  are  robbed  of 
nourishnjcnt  that  cannot  be  derived 
from  other  sources. 

(r)  Atrophy.  —  It  occasionally 
hapi>ens  that  when  an  artery  is  ob- 
structed anastomoses  form  sufficient 
to  maintain  the  vitality  of  the  fjart, 
but  insufficient  to  maintain  its  nor- 
mal integrity.  Atrophy  consequently 
results. 

{d)  Aneurysmal  Diiataiions. — 
These  are  rare  as  the  result  of  em- 
bolism, and  are  usually  to  be  seen  in 
the  cerebral  arteries. 

{^e)  htfarctioti. — In  its  broad  sense 
in&xction  means  obstruction.  In  the 
sense  here  employed  it  refers  to  the 
circulatory  disturbances  caused  by  the 
obstruction— that  is.  the  formation  of 
infarcts.  An  mftiret  is  a  tissue  area 
whose  nutrition  is  prevented  by  em- 
bolic obstruction  of  its  vessel.  In- 
farcts may  be  described  as  anemic  and 
hemorrhagic.  An  anemic  infarct  or 
white  infarct  \s  a  bloodless  tissue  area 
resulting  from  embolic  obstniction. 
A  hemorrhagic  infarct  is  a  blood-sat- 
uration area  of  embolic  obstruction. 
Infarction  takes  place  only  in  organs 
in  which  there  arc  end-arteries — that 
is.  arteries  terminating  in  veins,  with- 
out anastomoses  with  other  arteries. 
Anemic  infarction  restilts  in  the  for- 
mation of  a  pale  grayish  or  yellowish 
conical -shaped  area  of  necrotic  tissue. 
It  is  simple  in  formation  and  easily 
understood. 

Hemorrhagic  infarction  is  rather 
complicated.  The  immediate  result  of  the  arterial  plugging  may  be  anemia 
in  its  distribution  ;  but  later  the  tissue  becomes  engorged  with  blood  from 
one  or  the  other  of  several  sources.  Cohnheim  was  of  the  opinion  that  the 
blood  regurgitated  into  the  infarcted  area  from  the  veins.  Others  think  that 
the  end-arteries  have  anastomoses  with  minute  vessels  near  their  termina- 
tion— for  example,  the  interlobular  arteries  of  the  kidneys  may  possibly  have 
anastomoses  with  small  vessels  descending  into  the  substance  of  the  organ 
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Fig.  38. — Thrombosis  of  the  aorti.  At  a 
a  targe  embolus  is  lodged  at  the  beginning  of 
the  right  common  iliac  artery,  which  15  oc- 
cluded by  a  secondary  thrombus,  causing  gan- 
grene of  the  corresponding  extremity  and  ne- 
cessitating amputation.  The  embolus  was  a 
clot  from  a  heart- valve  the  seat  of  exieosive 
inflammation  (Hektoca). 
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from  its  capsule — ^and  hold  that  the  capillary  engorgement  depends  upon  the 
entrance  of  blood  from  these  sources.  Still  others  hold  thai  the  l>lood  does 
not  escape  from  the  obstructed  vessels  through  the  capillaries,  but  is  held  in 
place  by  the  embolus  until  anemia  or  degeneration  of  the  walls  of  the  vessel 
allow  it  to  escape  into  the  tissue.  Lastly,  it  is  thought  that  the  formation  of 
the  hemorrhagic  infarction  depends  upon  reilex  contraction  of  the  vessels  on 


Fig  39. — Htimorrfaagic  infarct  of  the  spleen.  The  infarct,  which  w  old  and  in  the  stage  of 
cicairicial  induration,  is  paJc  and  homogeneous.  It  is  disiinctly  encapsulated  by  newly  formed 
connective  ti^ue.  within  which  is  a  dark  hnc  a(  hemosiderin  pigmentation.  The  vessel  with 
the  organized  thrombus  »  well  shown  at  a.     Magnificaiiun,  /our  times  oonnal. 

the  proximal  side  of  the  embolus,  so  that  an  excess  of  blood  is  forced  into 
the  adjacent  capillaries,  which  rupture. 

The  engorgement  in  the  inl'arcted  area  is  an  interstittal  hemorrhage, 
resulting  from  the  escape  of  the  blood  through  the  injured  or  diseased  vessel 
waJls.  In  its  early  stages  the  infarct  is  dark  red,  its  substance  friable  or 
mushy.     Retrogressive  changes  soon  set  in.     The  neighboring  healthy  tissue 
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Fig.  40. — Fat  embolism  of  the  lung  after  fnidure  of  the  femur.    The  fa!  globules  and  masses, 
stained  black  with  osmic  acid,  lie  in  the  capillaries  of  the  lung.     X  150  (Hektoen). 

then  resents  the  contact  of  the  infarcled  area  and  a  zone  of  inflammatory 
hyperemia  develops  about  it.  As  the  degenerative  changes  take  place  within 
the  infarction  itself,  a  productive  proliferation  o(  connective  tissue  takes 
place  on  the  outside,  so  that  in  a  short  time  the  diseased  area  is  wal!ed  off 
from  the  healthy  tissue  by  a-  connective-tissue  rind.  As  time  passes  on  the 
dark-red  color  o(  the  infarcted  tissue  becomes  paler  by  the  removal  of  the 
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blood  pigment,  and  a  grayish  solid  mass  remains.  It  is  structureless  to  the 
naked  eye,  and  on  nncroscopir  examination  seems  to  be  made  up  of  a 
molecular  debris  consisting  oC  destroyed  blood  Lorpusties,  fibrin  masses, 
occasional  fibei-s  and  remnants  of  cells  of  the  tissue  in  which  the  infarc- 
tion tooK  place.  Degeneration  (irogresses,  and  in  the  cour^  of  lime  the 
absoq)tion  of  the  detritus  leaves  nothing  but  the  tibroconnective-tissue 
envelope,  tinuly  contracted  into  a  cicatrix,  which  draws  ujxon  the  surface  of 
the  organ  so  as  to  produce  a  distinct  pucker,  at  the  bottom  of  which  a  some- 
what stellate  scar  is  visible.  Sometimes  calcareous  deposits  take  place  in 
the  necrotic  tissue,  forming  stony  masses  in  the  organ  or  upon  its  surface. 
Should  the  embolus  be  injecttous^  abscess  formation  instead  of  inlarction  mav 
occur. 

Fat  Emboli. — These  usually  occur  after  fractvire  of  the  shaft  of  the  long 
bone,  with  rupture  or  laceration  of  the  blood  vessels,  by  which  fat  globules 
enter  the   circulation.      The   fotty  globules  are   unable  to  find   their  way 


Fia  4X.— Embolism  of  pignunied  sarcoma  cells  into  capillaries  of  ihe  liver.  Tlic  inira- 
hepatic  capillaries  arc  filled  to  distention  with  spindlc-shaiwd  cells  containing  brown  granular 
pifrmenl.  Tlie  liver  was  uniTormly  browni<>li  black,  and  enlarged  lo  many  linics  its  normal 
size  nn  account  of  this  diffuse  iniiitralion  with  tumor  celts.  The  primary  tumor  was  a  melano- 
s.ircomn  of  the  eye.     MUllcr's  fluid,  cclloidin.  hrmntoxylm.  nnd  cosin.     >.  3500  (llektocn.) 

with  equal  facility  through  the  small  vessels,  and  in  consequence  plug  them. 
Fatty  emboli  usually  lodge  in  the  Ivin^. 

Air  Emboli. — The  entrance  of  air  inio  the  circulation  is  usually  regarded 
as  extremely  dangerous.  The  air  globules  seem  to  l>e  absorbed  with  slow- 
ness, and  are  capable  of  obstructing  the  capillaries  in  which  they  lodge. 
The  entrance  of  globules  of  air  into  the  right  venlricle  of  the  heart  seems  to 
emliarra^s  the  movements  of  that  viscus,  which  is  not  always  able  to  dis- 
charge the  air  with  the  blood.  The  collection  of  any  quantity  of  air  in  the 
heart  is  fatal.  The  injection  of  i  c.c.  of  air  into  the  ear  vein  of  a  rabbit 
is  sometimes  followed  by  instant  death.  The  injection  of  air  lieneath  the 
skin  is  without  danger. 

Pigment  emboli  are  occasionally  seen  in  the  melanemia  of  intcmnttent 
fever.  The  Ijlood  contains  numerous  granules  of  pigment,  formed  by  the 
parasite  from  the  blood  corpuscle  w\^Qw  which  it  preys.  With  the  sj)orulation 
of  the  pamsite  the  pigment  granules  are  set  free,  and,  clustering  together, 
form  sufficiently  large  masses  to  collect  in  the  capillary  vessels. 

Anthracotic  embolism  occurs  in  advanced  cases  of  anihracosis,  where  the 
accumulation  of  coal  particles  in  the  bronchial  lymphatic  glands  finds  its 


,^ 


EMBOLISM,  113 

way  by  ulceration  into  the  venous  system^  thus  being  distributed.  The 
blackish  deposits  resulting  from  the  distribution  of  the  coal  dust  are  found 
in  the  liver,  kidneys,  spleen,  brain,  etc. 

Mlcro-organismal  emboli  are  frequently  observed  in  the  infectious  dis- 
eases, and  are  formed  by  the  entrance  of  bacteria  into  the  circulation, 
usually  through  the  venous  system.  They  are  of  interest  only  when  they 
bring  about  suppuration  or  necrosis. 

Parasitic  Emboli  are  very  unusual.  There  is,  however,  a  certain  worm, 
the  Strongvlus  armatus,  which,  entering  the  circulation  of  the  horse,  finds 
its  way  to  the  mesenteric  artery,  and  by  lodging  in  it  sometimes  causes  the 
formation  of  a  small  aneurism.     This  worm  does  not  occur  in  man. 


CHAPTER    V. 


CHARACTERISTICS  OF  CELL  LIFE. 


THE  CELL, 

The  cell  is  the  element  of  vital  organization.  Living  beings  may  consist 
of  one  or  many  cells  {^proiozoa^  metazoa).  Every  [icrfcct  being  with  its 
elaborated  tissues  and  organs  is  the  consummation  of  cellular  energy  ;  and 
even'  organ  and  tissue,  whether  in  heahh  or  disease,  consists  of  cells  or 
their  derivatives.  Indeed,  no  matter  how  complex  its  parts  or  multitudinous 
its  elements,  the  entire  organism  springs  from  a  single  cell,  ihe  ovum.  The 
life  of  an  organism  is  but  the  sum  of  the  activities  nianifesied  by  its  cells. 
When  the  cellular  manifestations  progress  so  as  to  maintain  a  regubr  equi- 
librium, the  resulting  cojidition  ts  described  zs  health.  Should  any  of  the 
activities  preponderate  over  others,  or  some  cease  while  others  continue,  a 
variation  from  the  normal  condition  nuist  occur,  this  variation  constituting 
what  we  call  disease.  When  the  cellular  activities  entirely  cease,  death  is 
inevitable.     No  wonder  that  Virchovv  called  the  cell  the  "  unit  of  life!" 

To  the  jwlhologist,  therefore,  the  entire  organism  consists  of  an  enormous 
highly  specialized  cellular  communiiv,  whose  individuals  are  all  of  interest 
because  of  the  peculiar  interde[)er^dence  in  which  they  exist,  and  the  con- 
structive and  destructive  activities  whii  h  they  manifest.  Nothing  can  be 
hoped  from  any  study  of  diseased  conditions  that  does  not  first  consider  the 
cellular  changes. 

As  has  already  been  pointed  out,  the  perfected  animal  body  develops 
from  a  single  cell,  and  in  its  develojmienlal  stages  every  tissue  is  cellular. 
It  is.  however,  an  error  to  look  upon  one  of  the  higher  animals  as  consisting 
of  an  aggregation  of  cells,  or  as  someone  has  facetiously  expressed  it,  "a 
mountain  of  ameba^."  The  completely  formed  organism  has  in  large  part 
ceased  to  be  cellular  and  is  formed  of  tissues,  of  w hich  some,  like  the  cns- 
lalline  lens,  are  entirely  without  cells,  others,  like  bone,  tendon,  and  caiti- 
lage.  relatively  poor  in  cells,  and  a  few,  such  as  the  liver  and  spleen,  prin- 
cii)ally  made  up  of  cells. 

The  non-cellular  portions  of  the  ti.ssuc  are  described  as  intercellular  sub- 
stance, and  are  all  cell  derivatives,  not  metabolic,  and  exhibiting  no 
phenomena  of  life.  Taken  by  themselves,  the  lamella  of  the  bones,  the 
libers  of  yellow  elastic  and  areolar  tissue,  and  the  ht/ttor  sanj^uinis  are  prac- 
tically without  lilc,  but  the  integrity  of  them  all  depends  upon  the  life  and 
health  of  the  cells  of  the  tissue  to  which  they  Mong. 

Simple  as  the  structure  of  the  cell  may  appear  at  the  first  glance,  it  is  in 
reality  very  complex.  Ordinanlv  a  cell  is  a  small  nucleated  protoplasmic 
mass.  Enclosing  certain  cells  we  find  a  thin,  delicate  membrane  or  capsule, 
sometimes  consisting  of  an  actual  rind,  sometimes  !»eing  nothing  more  than 
a  condensation  of  the  outer  layers  of  the  cytoplasm.  This  envelope  is 
deschl>ed  as  the  celi  waii^  or  if  about  an  ovum  as  the  zova  peUuciiia.  When 
not  forming  a  distinct  envelope,  but  constituting  an  induration  of  the  proto- 
plasm, it  is  better  descril:)ed  as  an  ectosarc.  Comi)aratively  few  cells  possess 
distinct  walls.     All  of  the  sul^stance  circumscribed  by  the  cell  wall  is  known 
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as  ceii  confettts,  the  greater  pan  being  a  granular,  jelly-like  substance,  the 
protoplasm  or  cytoplasm. 

Careful  examination  shows  the  cytoplasm  to  be  divided  into  a  granular 
part,  or  spon^ioplasftt^  forming  the  central  mass,  and  a  homogeneous  substance 
called  hyaloplasm^  best  seen  where  it  forms  the  ectosarc.  The  granules  of 
the  s[>ongioplasm  are  called  microsomfs. 

The  true  structure  of  cytoplasm  is  not  comprehended  by  the  terms  spon- 
gioplasm  and  hyaloplasm.  Frohman  ihoiit-'ht  he  made  out  the  existence  of  a 
spongy  framework,  and  suggested  that  the  spongioplasm  formed  a  reticulum 
which  floated  ui  the  hyaloplasm.  Biitschli  beUeved  the  true  slructure  to  be 
a  chambered  or  honeycomb  arrangement.  Flenmiing  thought  he  found  a 
distinct  filamentous  arrangement  oi  mitomc  and  paramilome. 

The  usually  accepted  view  of  cytoplasmic  structure  is  that  it  is  a  granular 
jelly.     Altman,  who  holds  this  view,  goes  to  a  possible  extreme  in  looking 
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Flo.  42. —  Diagram  of  a  cell. 


upon  the  granules  as  the  essential  vital  elements,  to  which  he  gives  the  name 
htoblasls.     The  bioblasis  arc  identical  with  the  microsomes  above  mentioned. 

To  the  eye  cytoplasm  appears  as  a  semi-lluid.  adhesive,  colorless,  strongly 
refracting,  jelly-like  mass.  It  does  not  mix  with  water,  is  alkaline  in  reac- 
tion, and  is  probably  composed  chemically  of  C,,H,,^N„SO,^.  The  charac- 
teristic of  cytoplasm  is  the  presence  of  a  large  amount  oi  plasfin. 

Among  the  cytoplasmic  granules  some  have  an  affinity  for  eosin.  the 
eosinophilic  gtanuUs  .-  others  have  an  affinity  for  methylen-blue,  gentian- 
violet,  etc.,  the  basophilic  granules :  and  still  others  an  aflinityfor  hematox- 
ylin, the  neutrophilic  j^ranulcs.  Within  the  cytoplasm  it  is  not  uncommon 
to  find  granules  of  matter  not  belonging  to  the  cell,  but  temporarily  con- 
tained within  it ;  these  are  called  Jeuteroplasm.  .Among  the  granules  of  the 
deuteroplasm,  those  of  fat  and  glycogen  are  common  in  the  cells  of  the 
liver.  Some  of  the  deuteroplasmic  granules  seem  to  consist  of  substances 
absorbed  by  the  cytoplasm,  others  of  substances  elaborated  by  it. 
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Ereiy  cell  is  pTO\ided  with  a  "circulating  albumin"  apart  from  its 
cytopbsn,  but  circulating  vithin  it  and  carr>-ing  nutriment  to  ail  its  parts. 

Every  vital  functional  cell  contains  a  nucleus.  ^Fhis  is  a  small  ceil-Iike 
body  within  the  cell.  It  consists  of  a  structureless  surrounding  nucifar 
mumhrane^  nuclear  sulistance^  and  nuclear  Juice.  The  nucleus  is  usually 
qjhencal  or  ovoid  in  shaj>e,  and  is  not  variable,  the  nuclei  of  healthy  cells 
of  the  same  kind  Iteing  aJmost  exactly  alike-  The  nuclei  of  a  few  cells,  as 
the  polymorphonuclear  leukocytes,  on  the  other  hand,  are  characterized  by 
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Pig.  43. — Nudei  of  vahoua  shapes,  some  vesicutor,  some  branched,  some  dendritic  (Mayer). 

extreme  irregularity,  sometimes  appearing  club-shaped,  sometimes  horseshoc- 
fthaped,  and  somclinies  distinctly  lobulated.  There  arc  also  peculiar  branched' 
nuclei  in  some  of  the  cells  of  the  lower  animals.  The  nucleus  usually  occu- 
pies a  slightly  eccentric  jjosition  in  the  cell,  but  may  at  times  be  at  the 
center.  It  seems  to  l>e  movable,  and  in  jxithologic  conditions  seems  to 
occupy  the  part  of  the  cell  whose  nutrition  is  best — /.  ^.,  the  peripheral  part, 
as  in  the  giant  cells  of  tubercle. 

'Ihc  nuclear  substance  or  karyuvntomc  consists  of  a  fibrillar  material, 


Flo.  44.— Changes  in  the  nucleus  caused  by  acHvities  preliminary  lo  karyoktneait:  a,  Rest- 
ing nucleus  of  spermatoblast  of  Asiaris  mrgalocephalus :  b,  similar  nucleus  from  the  g^ovking 
or  active  cell ;  c,  reiilng  cell  from  developmental  lone;  d.  some  cell  prepanng  for  divi&ion. 

forming  a  coarse  network,  which  generally  can  be  seen  in  stained  sj^cimens. 
Karyomitome  is  probably  complex  in  structure  or  variable  in  composition,  as 
certain  [larts  of  it  having  an  affinity  for  the  nuclear  stains  are  describcMi  as 
nuclein  or  {hrtntnitin.  This  is  a  sul)stance  with  a  pronounced  affinitv  for  alka- 
line dyes,  such  as  borax  and  liihium-carmin  and  hematoxylin  solutions.  It 
ells  in  water  and  in  feebly  alkaline  solutions,  and  is  dissolved  in  strong 
Unions  of  NaCl,  MgSO,+  7HA  K,HPO,,  also  in  HCl.KFeCyc,  and  C,H,0,; 
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it  is  digested  by  ir)'psiii.  Nuclein  always  contains  considerable  (about  5  per 
cent. )  phosphoric  acid,  usually  combined  with  some  of  the  albumins  so  as  to 
form  nucteinic  acid.  Some  chromatin  is  present  in  every  nucleus,  but  the 
quantity  varies,  being  relatively  greater  in  the  nuclei  of  I>Tiiphoid  than  in 
those  of  epithelial  tissues.  'i'he  arrangement  of  the  chromatin  in  the 
nucleus  varies:  sometimes  it  apj^ears  granular,  sometimes  reticulated,  some- 
times filamentous.  By  ii$jin  or  achromatin  is  meant  the  nuclear  filament- 
ous substance  that  cannot  be  stained. 

The  nuclear  juice  is  called  karyoplasm :  it  is  a  homogeneous  jelly,  about 
which  nothing'  is  known.  It  is  frequently  precipitated  by  ti.\ing-reagents, 
the  granules  thus  formed  being  known  as  paralinin. 

The  fwt/eo/us  is  a  more  or  less  distinct,  in  some  cases  (the  ovum)  circum- 
scribed, body  within  the  nucleus,  which  consists  principally  of  a  substance 
known  as  paranuclein  or  pyrfnin,  some  of  which  exists  in  every  nucleus. 

Exactly  what  the  nucleolus  is  has  not  yet  been  determined.  No  doubt 
the  germinal  spot  of  the  ovum  and  the  nucleoli  of  nerve  cells  are  distinct. 
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Fig.  45- — Conjugation 
showing  the  interchange 
iUncc  (R.  Hertwig). 
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Fic.  46. — Leukocyte  of  a  salamander 
Larva  showing  the  centrosome  surrounded 
by  a  radiating  attraction  sphere  (Flem- 
ming). 
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definite  bodies,  but,  in  the  majority  of  cells,  what  are  called  nucleoli  are  in 
part  nuclein  or  chromatin  bodies  and  in  part  linin  bodies.  At  times  the 
appearance  called  nucleolus  may  be  nothing  more  than  the  jxiinl  at  which 
chromatin  fibers  cross  one  another. 

Paranuclein  colors  best  with  acid  stains,  and  has  none  of  the  chemical 
peculiarities  described  for  nuclein. 

The  nuclear  membrane,  whose  existence  Hertwig  has  demonstrated,  con- 
sists of  a  substance  known  as  amphipyrenin. 

As  a  rule,  each  cell  contains  a  single  nucleus,  though  a  few  cells,  like 
those  of  the  liver,  frequently  contain  two.  Pathologic  cells,  like  the  giant 
cells  of  tubercle  or  sarcoma,  may  contain  hundreds  of  nuqlei.  The  size  of 
the  nucleus  is  usually  proportionate  to  that  of  the  cclK  though  in  epithelial 
cells  the  nuclei  are  proj^ortionally  much  smaller  than  in  lymphoid  cells.  The 
eggs  of  some  of  the  snakes  and  am[)hihians  have  very  large  nuclei. 

Cornil  and  others  have  described  a  small  body,  or  paranucleus^  as 
present  in  certain  cells.  It  forms  a  somewhat  indistinct  mass,  rarely 
definitely  otitlincd,  generally  occupying  the  cytoplasm  opposite  the  posi- 
tion of  the  nucleus.     The   significance  of  this  body  is  somewhat  uncer- 
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Uin.  By  some  it  is  looked  upon  as  a  kind  of  nuclear  excrement.  Among 
the  infusoria  it  appears  to  be  an  important  or^n  in  cellular  conjugation  and 
reproduction. 

Many  cells,  especially  the  ovules  of  different  animals,  contain  small 
spherical  bodies  known  as  centrosomesy  which  f»lay  an  important  role  in 
cellular  division,  but  which  are  not  yet  fully  understood.  The  centrosome 
sometimes  occupies  a  central  position,  sometimes  a  pokr  [lositionp  in  the 
cell.  Sometimes  the  centrosome  is  surrounded  by  a  fmcly  granular  area 
called  an  attraction  sphere. 

To  be  a  true  cell  in  the  anatomic  sense,  two  parts,  the  cytoplasm  and  the 
nucleus^  must  be  present.  Cells,  such  as  the  red  blood  corpuscles,  without 
nuclei  are  to  be  looked  upon  as  cell  derivatives  no  longer  able  to  manifest 
the  essential  properties  of  life. 

The  size  of  the  cell  is  subject  to  great  variation,  the  causes  which  govern 
the  size  not  being  known.  It  has  been  suggested  that  the  cause  is  physical, 
it  being  a  well-known  fact  that  as  spheres  increase  in  size  the  increase  of  the 
contents  is  vastly  out  of  proportion  lo  the  increase  of  surface,  so  that  there 
must  come  a  time  when  it  would  be  impossible  for  the  surface  to  altsorb  suf- 
ficient nourishment  to  support  the  interior.  White  this  is  no  doubt  true  as 
an  explanation  why  cells  must  always  remain  small,  it  does  not  exjilain  why 
some  should  be  smaller  than  others.  Thus,  the  leukocytes  are  quite  small 
cells,  while  the  ovum  and  the  corpuscles  of  Purkinje  in  the  cereliellum  are 
enormous  cells  visible  to  the  naked  eye,  and  the  cells  of  the  striated  muscles 
are  sometimes  an  inch  long.  Motility  may  have  something  to  do  with  it,  as 
may  also  the  amount  of  work  performed  by  the  cell.  Those  which  move 
rapidly,  like  the  leukocytes,  are  small ;  those  which  functionate  actively  are 
also  small. 

The  shape  of  a  cell  depends  [wirtly  upon  its  environment,  partly  upon  its 
specialization.  'i  he  ovmn  and  the  great  majority  of  embryonal  cells  are 
spherical,  hence  this  shape  is  supposed  lo  indic-ate  the  primitive  condition. 
As  resting  amebae  are  commonly  spherical,  sphericity  is  sup[>osed  to  indicate 
inactivity  of  the  cell.  Certain  cells  are  obliged  to  accommodate  themselves 
lo  the  interstices  of  the  tissue,  and  become  elongate,  stellate,  fusiform,  or 
cuboidal  accordingly.  When  many  cells  are  so  crowded  together  as  to  press 
U|>on  one  another  ihey  may  be  polyhedral,  a  section  ]jassing  through  them 
giving  each  the  appearance  of  a  minute  hexagon.  The  shape  of  the  cell  is 
also  considerably  influenced  by  its  function.  Cells  designed  to  cover  sur- 
faces are  often  flat  and  squamous  or  scale-like.  Upon  suriaces  exposed  to 
friction  the  cells  are  arranged  in  many  layers,  cells  upon  delicate  protected 
surfaces  free  from  all  possible  injurious  contacts  in  a  single  layer,  sometimes 
flat,  sometimes  cuboidal,  sometimes  columnar. 

In  the  higher  animals  cellular  movement  is  restricted,  the  performance 
of  specialized  tunclions  requiring  that  the  cells  of  the  organs  shall  be  fixed 
and  not  free  to  wander,  so  that  the  higher  their  sj^ecialization  ]>ecomes 
the  less  independent  become  the  cells  and  the  more  restricted  their  move- 
ments. It  is  not  always  specialization  that  restricts  movement,  however,  as 
the  ceils  enclosed  in  the  lacuna  of  cartilage  and  bone  have  their  movements 
restricted  by  the  nature  of  their  environment,  although  of  lowly  si)ecial- 
ization.  The  cells  of  the  blood  are  the  most  free  and  independent  of  the 
body's  cells,  those  of  the  connective  tissues  taking  second  place.  The  secre- 
tory cells  of  the  epithelial  glands,  the  covering  epithelial  cells,  and  the  ner\e 
cells  are  prol»ably  devoid  of  individual  movement.  Hetween  the  extremes 
mentioned  there  is  a  series  of  cells  whose  individuality,  motility,  and  inde- 
pendence become  less  and  less  as  their  specialization  becomes  more  and  more 
important. 
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There  are  two  forms  of  cellular  motility,  the  amthoid  movement  ^xi^  Sh& 
ciiiary  movement, 

Amehoid  m&i'^ment  is  motile  power  similar  to  that  of  the  ameba.  It  con- 
sists in  a  flowing  of  the  protoplasmic  jelly,  by  which  numerous  rounded  pro- 
longations known  as ps^idopodiu  form  on  the  surface  of  the  cell.  Ameboid 
cells  usually  present  a  number  of  pseudopods  of  various  lengths  extending  in 
different  directions.  They  consist  primarily  of  hyaloplasm,  but  no  sooner 
attain  a  length  e-jual  to  their  breadth  than  ihe  granules  of  the  spongioplasm 
may  be  seen  flowing  into  them.  The  inflowing  of  the  granular  cytoplasm 
causes  an  increase  in  the  size  and  length  of  the  pseudopod,  with  a  concomi- 
tant diminution  in  the  size  of  other  ]>seudopods.  If  the  cytoplasm  con- 
tinue to  flow  in  one  direction  the  jjseudopod  grows  larger  and  larger,  extends 
smaller  pseudopods,  and  the  withdrawal  of  the  cytoplasm  from  its  original 
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Fl3.  47— AnTxba  pruteus  ■  n.  Nucleus; 
ev,  contraclile  vacuole;  N,  nutrient  mnteriai 
MX  process  of  digestion  ;  p.  pseudopod ;  en, 
endos&rc;  tk.  cctosarc  (from  R.  Hcrtwig). 


Fig.  48. — Stylonychia  mytilus:  tot. 
Cilta  atK>ut  the  mouth  opening ;  c,  con* 
tractile  vacuole;  n.  nucleus;  n*.  na- 
cletis ;  a.  anus  (Clau's  Zoology). 


position  into  the  pseudopod  is  accompanied  by  some  movement  of  the  entire 
cell.  By  thus  extending  pscudopotiia  into  which  the  cytoplasm  flows  from 
positions  originally  occupied,  the  cell  slowly  moves  here  or  there  as  attracted 
by  food  [articles  or  other  forces. 

'Ilie  pseudopods  of  the  auieba  are  large  in  ]>roponion  to  the  body  of  the 
cell,  and  fonn  blunt,  rotmded,  club-like  projections.  Those  of  the  radiolaria 
are  elongate,  slender,  and  branrhed,  The  pseudo]tods  of  the  leukocytes 
and  of  other  body  colls  of  the  higher  animals  are  usually  short  and  blunt. 

Intracellular  circulation  of  the  cytoplasm  is  is  a  phenomenon  witnessed 
among  vegetable  cells  and  among  a  few  of  the  lowest  unicellular  fonns  of 
animal  life.  It  is  not  observed  within  the  cells  of  the  higher  animals,  although 
it  probably  exists.  The  circulatory-  movement  consists  of  a  very  slow  rotary 
movement  of  the  cell  fluids,  which  c^rr\'  some  or  all  of  the  granules  with 
ihem.  Ihe  phenomenon  probably  has  something  to  do  with  the  nutrition  of 
I  he  cell. 
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Ciliary  motiement  is  accomplished  by  certain  processes  of  the  cells  known 
as  cilia  or  flagella.  Cilia  are  short,  rigid,  bristle-like  projet;tions;  flagella 
longer,  waving,  hair-like  processes.  Two  forms  of  ciliary  iDOvenifiit  are 
observed;  in  one  the  cells  are  driven  onward  by  the  lashing  cilia;  in  the 
Other,  the  cells  being  fixed,  the  lashing  of  the  cilia  carries  onward  whatever 
fluids  or  minute  solids  come  in  contact  with  them.  Cilia  are  very  abundant 
among  the  unicellular  animals,  perfomiing  all  sorts  of  functions  for  them. 
'I'hiis,  in  the  [laraniecium  or  sli])i>er  animalcule  there  are  two  sets  of  cilia  of 
different  lengths,  one  consisting  of  short,  bristle-like  projections,  which  seem 
to  cover  the  entire  body  and  ser\'e  the  jmrpose  of  locomotion  j  the  other, 
situaled  about  the  mouth-opening,  arc  longer  and  direct  the  food  into  it. 

The  cilia  are  s])ccialized  protoplasmic  prolongations  which  project  through 
minute  openings  in  the  cell  wall.     They  arc  per- 
manent, and  not.  like  the  pseudopods,  susceptible 
of  projection  and  retraction  at  will. 

Of  the  cells  of  the  higher  animals,  the  sperma- 
tozoa are  almost  universally  provided  with  a  fla- 
gclhmi,  by  means  of  whose  lashings  the  cell  is  driven 
onward  to  the  ovum.  In  the  molluscs  cilia  are  of 
vast  importance  in  properly  circulating  the  fluids 
through  their  siphons,  while  in  the  higher  animals 
they  are  found  upon  the  epithelial  cells  of  the 
pharynx,  tracheaj  FaJlopian  tube,  vas  deferens,  etc. 
In  the  human  body  there  is  but  one  cell  propelled 


Fin.  49. — Human  spermatozoa  seen  from  two  dif- 
fercnl  aipccts  and  showing  the  peculiar  flattened  and 
excavated  head  :  k.  Head ;  m,  body ;  1,  toil  or  fttgeilum 
(Hert*-ig). 


Fig.  50. — Sprrmalozufin 
ofSalamandra  maculata:  k. 
Head ;  yw.body ;  u,  undulat- 
ing nipmbrane  attached  to 
flagcUum  or  tail  (Hcrtwig). 


by  a  flagellum,  the  spermatozoon.  All  the  other  ciliated  cells  are  fixed, 
the  cilia  directing  currents  of  fluid,  etc.  These  cells  usually  possess  a  number 
of  cilia  projecting  from  the  free  extremity.  The  movement  of  the  cilia  is 
regular,  undulatorv',  and  always  in  the  same  direction,  the  cilia  of  neighbor- 
ing cells  moving  in  unison,  and  the  vibrations  occurring  many  timesa  second. 
Ciliated  infusoria  seem  to  possess  the  [)Ower  of  regulating  the  movements  of 
the  cilia  at  will,  and  in  cai^es  of  cellular  conjugation  the  cilia  of  the  con- 
joined individuals  move  synchronously. 

Nutrition  of  the  Celts. — According  to  their  si)ecializ;ition  we  find  the  cells 
losing  more  and  more  the  manifestations  of  independent  existence.  Tlius, 
certain  of  the  cells  perform  a  phenomenon,  common  among  free  unicellular 
animals,  called  phuf^ocyiosis^  and  exert  themselves  as  scavengers  of  the  tis- 
sues for  the  removal  of  bacteria  and  inert  and  effete  particles. 
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Phagocytosis,  a  phenomenon  of  ameboid  cells,  is  the  incorporation  of 
particles  of  solid  matter  by  ihe  cells.  It  is  commonly  observed  in  the  anteba, 
which,  for  |>arposes  ol"  nutrition,  constantly  takes  into  its  cytoplasm  minute 
plants,  such  as  bacteria,  diatomes,  desniids,  algne,  etc.,  and  by  its  en/ymes 
dissolves  or  digests  the  useful  ]Tarts,  the  etTete  matter  being  extruded.  In 
the  performance  of  this  act  the  amelja  exerts  a  defmite  selective  tendency^ 
usually  refusing  lo  take  ujj  useless  panicles.     Adapted  nutrient  materials  seem 


Fig.  51. — Phagocytic  cells  with  incorporaicd  bacilli  (MetschntkofT). 

to  exert  an  attractive  force  upon  the  little  animal,  which  apparently  moves 
about  in  search  of  them.  The  attractive  force  has  been  called  liy  Pfeffer 
fhtmota,xis,  r/it/nuffaxis,  or  chftnotnypism. 

The  cells  of  the  higher  animals  manifest  the  same  phenomena  to  a  certain 
degree,  the  more  independent  cells  having  greater  capabilities  in  this  direc- 
tion than  those  fixed  and  specialized.  No  cell  ]>assessed  of  a  rigid  cell  wall 
would  be  able  to  take  u]>  extraneous  bodies,  so  that  it  is  a  phenomenon  shown 
by  few,  and  essentially  by  ihe  ameboid  cells. 
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Fig.  5a. — Leukocyte  with  incoqsorated  bacilli  illustrating  phagoc/tosls  (MctschnikotT). 

Thi  leukocytes  form  the  chief  phagocytic  cells  of  the  body,  and  so 
become  its  chief  scavengers.  Of  the  leukocytes,  the  eosinophilic  and  l>oly- 
mor|>  ho  nuclear  forms  are  most  markedly  ameboid.  Phagocytosis  is,  hoiv- 
cver,  almost  universal  among  the  conneciive-tissue  cells,  and  is  occasionally 
obser\'ed  in  epithelial  cells.  Ner\'0us  and  muscular  cells  jjrobably  never 
manifest  the  phenomenon. 

The  cells  of  the  body  are  far  less  sensitive  and  selective  than  the  ameba. 
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for  though  ihc  amet^a  moves  alx)ut  in  search  of  food  and  responds  essentially 
to  nutritive  impulses,  the  body  cells  move  in  response  to  stimuli  caused  by  all 
sorts  of  inert  particles.  It  is  an  interesting  ^ct  that  different  substances 
oj^erate  differently  upon  the  leukocytes,  some  attracting  them  (jx>sitive  chemo- 
taxis),  others  failing  so  to  do  (negative  chemotaxis).  Bodies  that  are  posi- 
tive in  their  cheinotaciic  influence  are  by  no  means  all  useful  to  the  leuko- 
cytes, nor  are  all  the  negatively  chcmotactic  substances  inert  or  injurious  to 
them.  The  phenomenon  seems  to  depend  solely  upon  chemical  or  electric 
affinity. 

Associated  with  phagocytosis  and,  according  to  the  theory  of  Metschni- 
koff,  of  vast  importance  to  health  is  the  phenomenon  of  intracellular  digestion. 
Sometimes  the  [jarticlcs  taken  up  by  leukocytes  and  other  phagocytes  are 
simply  drop[>ed  again,  sometimes  they  are  passed  on  to  other  cells,  some- 
times they  are  dissolved  or  digested  by  the  cells  through  enz^ines  which  he 
calls  tPia€ro€\tase  and  miirocytase.  This  intracellular  digestion  is  of  the 
greatest  importance  when  the  incorporated  bodies  are  bacteria  or  other  para- 
sites lapaUle  of  doing  mischief  in  the  body.  If  they  are  taken  up  pronijjtly 
and  destroyed  by  the  cells,  the  individual,  through  the  activity  of  his  cells, 
has  received  protection  from  a  mischievous  enemy. 

Interesting  and  suggestive  evperirnents  have  been  done  by  Almquist  that 
indicate  that  phago<*ytosis  is  not  dependent  so  much  upon  the  activity  of  the 
cell  as  upon  its  structure.  He  found  that  phagocytosis,  or  at  least  the  incor- 
poration oi  bacteria  by  the  leukocytes,  was  a  phenomenon  of  dead  as  well 
as  of  living  cells,  and,  therefore,  might  dci>cnd  upon  the  penetrability  of  the 
cytO[(hism  for  the  !)acteriu.  His  experiment,  however,  does  not  explain  the 
vital  phenomenon  of  chemotaxis,  for  he  compelled  dead  leukocytes  to  take 
up  the  bacteria  by  centrifugation,  while  in  the  pathologic  ])rocesses  accom- 
panied by  chemotaxis  and  phngocytosis,  as  we  shall  see  later,  there  are  a 
wholesale  exodus  of  living  leukocytes  from  the  blood  vessels  and  a  general 
phagocytosis. 

The  cells  of  the  human  body  are  not  nourished  by  yihagocytosis  and  do 
not  incorponite  and  digest  their  own  nutrient.  Instead  of  this,  the  most 
beautiful  manilcsmtion  of  division  of  labor  gives  them  an  ever-present,  per- 
fei  tly  adapted,  predigested  [>abuhmi  upon  which  to  nourish  themselves,  the 
prejiaralion  and  distribution  of  the  i)abuluni  being  the  work  of  their  fellows. 
Krom  this  source  the  cells  reintegrate  their  worn-out  substance  and  withdraw 
those  materials  out  of  which  ihey  elaborate  the  secretions  and  excretions  of 
the  body. 

Irritability  and  conductivity  are  two  closely  associated  phenomena. 
Chemical,  electric ,  mechanical,  j)hotic,  or  iheniial  stimulation  at  once  affects 
cells,  whose  irritability  is  shown  by  contraction.  It  is  well  exemplified  in 
the  case  of  the  amel>a.  which,  when  stimulated,  at  once  draws  in  its  pseudojiods 
and  assumes  the  spherical  form.  The  irritation  is  not  followed  l)yalocal 
reaction.  It  is  not  a  particular  pseudopod  of  the  ameba  that  is  drawn  in, 
but  the  irritation  extends  to  every  i»art  of  the  cytoplasm  by  its  inherent  con- 
du«  live  powers,  and  all  the  pseudopotis  are  withdrawn  at  once.  It  is  by  the 
maTiifeslation  of  conductivity  and  contractility  inherent  in  cells,  and  greatly 
si>eciali/ed  in  some  of  the  cells, — muscle  fibers  and  nerve  cells  and  fibers, — 
that  many  of  the  functions  of  the  higher  animal  are  made  possible. 

Reproduction. — The  cells  are  ca|>able  of  reproduction.  By  this  is 
meant  that  they  replace  those  of  their  kind  which  in  the  natural  course  of 
c\cnts  wear  out  and  die.  In  the  early  development  of  the  lK)dy  its  cells 
grow  rapidly  in  numbers  through  their  inherent  reprodticiive  i^jwcrs.  In 
adult  life  the  healthy  animal  is  continually,  though  probably  slowly,  replac- 
ing its  worn-out  cells.     Sometimes  in  disease  certain  of  the  cells  take  on  a 
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rapid  and  abnormal  mullipHcalion,  which  may  terminate  in  profound  tissue 
aJteralions,  funciioiial  inabilities,  and  not  infrefjuently  in  death. 

The  mulliplication  ol  the  cells  of  the  human  body  invanably  takes  place 
by  division.  Two  kinds  of  cell  division  are  described,  the  tiirect  and  the 
indirect.  They  differ  in  that  the  indirect  form  of  cell  division  is  jjreceded 
by  a  series  of  renuirkable  thaiiges  in  tlie  nucleus,  which  give  it  the  name 
karyokinesis  or  karyomitosis. 

Endogenous  cell  formation,  by  which  cells  are  formed  within  other  cells, 
is  probably  never  seen  in  the  human  organism  either  in  health  or  in  disease. 
At  one  lime  giant  cells  were  looked  upon  as  mother  cells,  whose  nuclei 
represented  the  incompletely  developed  offspring,  but  at  the  present  time 
this  theory  is  abandoned.  Endogenous  cell  formation  is  seen  in  the  low 
forms  of  life  belonging  to  the  sporo/.ya,  and  is  well  illustrated  m  the  embry- 
onal development  of  the  coccidia  of  the  rabbit,  in  which  the  adult  organism 
transfom^  itself  into  a  sjjorocyst  containing  a  multitude  of  embryos. 

Direct  cell  division  is  an  infrequent  mode  of  cellular  multiplication  that 
occurs  chiefly  in  cells  of  the  lymphoid  variety.     It  is  best  observed  in  the 
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Fig.  53.— Direct  division  of  lymphocytes  of  a  frog  (Arnold). 


leukocytes  of  the  frog,  kept  in  lymph  or  serum  in  a  njoist  chamber,  under  the 
microscof>e. 

The  cellular  division  proceeds  without  preliminaries,  the  first  step  con- 
sisting in  a  centra]  constriction  of  the  nucleus.  The  constriction  becomes 
more  and  more  marktffl  and  the  halves  more  and  more  widely  removed  from 
one  another,  a  I>ri(lge  of  nuclear  substance  connecting  them.  The  cyto- 
plasm next  liegins  to  show  an  increasing  constriction  at  a  position  corre- 
sponding to  the  nuclear  separation.  The  nucleus  finally  divides  into  two; 
ultimately  the  cytoplasm  also  divides  and  two  cells  exist  in  the  place  of  one. 
In  cases  in  which  the  cytoplasm  fails  to  divide,  multinuclear  or  giant  cells 
are  formed. 

Indirect  celt  division  (karyokinesis  or  karyomitosis)  is  characterized,  as 
the  term  kar}'okinesis  suggests,  by  peculiar  preliminary  changes  in  the 
nucleus,  whose  chemical  constituents  separate  from  one  another  with  \musual 
distinctness,  pass  through  a  remarkable  series  of  orderly  transformations,  and 
are  fH:mjitted  by  the  disappearance  of  the  nuclear  membrane  to  enter  into  a 
much  closer  relationship  with  the  cytoplasm  than  would  under  normal  con- 
ditions be  possible.     In  describing  the  process,  Hertwig  finds  it  convenient 
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to  divide  it  into  certain  phases,  which  method  niay  with  advantage  be  here 
adopted. 

First  Phase, —  The  Preparation  of  the  Nucleus  for  Dwision, — The  nuclein 
or  chromatin  particles  which  have  been  distributed  throughout  the  linin 
framework  of  the  nucleus  approximate  one  another  and  gradually  unite  to 
form  a  long,  coiled  thread.  The  nucleolus,  if  i)rcsenl,  becomes  gradually 
smaller  and  smaller  and  disappears.     In  the  beginning  of  its  formation  the 


Fig.  54.— Nuclrar  changes  in  karrokincsis :  a,  Kuclens  of  spermatoblast  of  Salamandra. 
macul-ita,  with  chromatin  threads  funning  ihc  first  suggestion  of  a  coil;  b.  close  coil  with  dis- 
appearance of  the  fuuy  aspect  and  longitudinal  cleavage  of  the  threads  (Hatschek). 

edges  of  this  thread  present  a  fuzzy  appearance  from  the  projecting  irregu- 
larities of  the  chromatin  particles  entering  into  its  composition,  and  as  it 
becomes  older  the  [jariicles  fxick  closely  together  and  this  efiect  is  lost,  the 
fibers  becoming  smooth.  It  is  possible  that  only  one  thread  exists  in  the 
nucleus,  or  it  may  be,  as  HcTlwig  and  Rabl  believe,  several  of  them,  all 
entering  into  the  formation  of  the  coil. 

During  this  stage  it  is  obvious  that  the  chromatin  takes  the  stain  much 
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Fig.  55. — Diogrammatic  appear* 
ance  of  the  relation  of  (he  chromo- 
somes to  the  ccntrosomes  and  pnmi- 
tive  nuclear  spindle  (Flemmtng). 


Fic.  56.— Diagrammatic  represen- 
tation of  the  nuclear  spiiiiili.'  and 
of  the  arranKcmcnl  of  the  douMe 
chromosomes  in  an  equatorial  plane 
prep.iraiorv  to^icparatiun.  Thisslage 
15  called  the  mother  star  (Flemming). 


more  energetically  than  usual.  This  is  especially  the  case  in  sections  stained 
by  (iram's  method,  where  the  normal  nuclei  l>ecome  completely  decolorized 
by  treatment  with  alcohol,  while  the  dividing  nuclei  retain  the  slain. 

Rabl  found  that  there  was  alwaj-s  a  j^eculiarity  of  arrangement  during  the 
formation  of  the  coiled  thread,  by  which  a  c  crtain  area,  which  he  called  the 
polar  field,  became  the  center  abotit  which  the  nuclear  threads  arranged 
themselves.     A  second  polar  field  is  found  opposite  that  first  formed. 
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While  the  nuclein  is  thus  arranging  itself  in  this  coil,  which  son^e  call  the 
**  cfosf  coi/*^  or  ^*  ciosf  skdn^*'  the  polar  body  divides  into  tu>o,  the  halves 
becoming  slightly  removed  from  each  other,  but  connecting  by  a  number  of 
extremely  fine  filaments  which  form  the  beginning  of  the  nuclear  spindle. 

Seamd  Phase. — DisappeararHe  of  the  Nuclear  Membrane  and  Division  of 
the  CAromosontes.— The  nuclear  membrane  now  gradually  disappears  and  the 
nuclear  substance  becomes  free  to  disscmiuale  itself  throughout  the  cyto- 
plasm. The  nuclear  thread  which  has  been  forming  its  windings  in  a  regular 
form,  the  angles  radiating  from  the  jtolar  field,  breaks  up  into  fragments,  the 
number  of  which  is  constant  fur  the  cells  of  each  animal.  In  Salamandfa 
maculata,  which  has  been  used  by  Fleniming  for  his  studies  of  karyokinesis, 
the  number  was  24.  ia  man  16.  F^ch  fragmenl  is  known  as  a  chromosome 
or  nuclear  segment.  The  chromosomes  begin  10  assume  a  definite  radiating 
form  about  the  polar  field,  which  moves  toward  the  center  of  the  cell,  and 
the  polar  botlies  gradually  move  afiart,  the  filaments  of  the  nuclear  s[)indle 
elongating  until  it  becon^es  a  large  and  imj)ortant  element  in  the  cell.  At 
the  poles  the  granules  of  the  proto[)lastn  also  seein  to  be  inlluem  ed,  and 
some  of  them  take  on  a  radiating  arrangement  around  the  polar  bodies. 

The  chromosomes  now  become  thicker  and  shorter,  and  in  the  salamander 


FlK,  57. — Diagrammalic  rcprescnlation  of  ihc  separation  of  the  chromosomes,  which  are 
attracted  toward  opposite  poles  of  the  nuclear  spnidle,  about  which  Ihry  gather  to  form  the 
"  daughter  stars  "  ( Flemmtng). 


form  distinct  V-shaped  segments,  which  form  a  perfect  equatorial  ring  about 
the  axis  of  the  spindle,  their  riosed  ends  all  directed  toward  the  center. 
This  stage  is  called  by  Flemming  the  ^'  mother  star."  It  is  succeeded  by 
one  of  the  most  interesting  ])henouiena  of  the  whole  series,  which  consists 
of  a  longitudinal  splitting  of  ever\'  chronio^me,  so  that  it  now  consists  of 
two  parallel  threads.  Tliis  division  of  the  chromosomes  seems  to  lie  a  con- 
stant phenomenon  of  karyokinesis. 

Third  Phase. — Separation  rf  the  Chromosomes  and  the  Formation  of 
Daughter  Stars. —  The  chromosomes  which  have  undergone  the  longitudinal 
cleavage  retain  their  oriL;inal  position,  the  angle  being  dircric<i  toward  the 
long  axis  of  the  nuclear  spindle,  lieginning  at  the  apices  of  the  angles,  the 
two  fragments  now  begin  10  move  in  opjiosite  directions,  the  angles  becom- 
ing widely  separated  from  one  another  before  the  ends  move.  The  result  oi 
the  movement  is  the  di^  ision  of  the  nuclein  into  two  portions,  consisting  of 
an  equal  number  of  ciiualsized  chromosomes,  which  now  arrange  themselves 
radially  about  the  poles  of  the  nucleus,  and  so  form  what  Flemming  has  called 
the  '*  daughter  stars  "  or  amphiaster. 

Fourth  Phase. —  The  Transformation  of  each  Dant^hter  Star  into  a  Per* 
feci  Nvcieus. — The  arrangement  of  the  chromosomes  about  the  poles  is  at 
first  typical  and  exactly  resembles  the  mother  star.     The  appearance  lasts 
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but  a  short  time,  however,  then  the  chromosomes  are  observed  to  draw 
closer  together,  lose  the  definitencns  of  their  arrangement,  l^cconic  more 
crooked  than  heretofore,  and  soon  to  develop  a  rough,  notched  surface  with 
bristling  yirojections,  exactly  as  seen  in  the  chromatic  liknient  of  the  parent 
nucleus  during  the  formation  of  the  loose  coil.  Indeed,  the  stc[)s  in  the 
perfection  of  the  nucleus  are  but  the  reverse  order 
of  the  original  series.  About  each  future  nucletis 
a  delicate  membrane  now  forms,  the  radiating  ar- 
rangements disappear,  and  in  a  short  lime  it  is  im- 
possible to  distinguish  the  polar  bodies  or  nuclear 
spindle.  Each  young  nucleus  at  first  api>ears  some- 
what flattened,  and  shows  a  saucer-like  depression 
where  the  centrosome  or  polar  l)ody  was  sitiiated. 
What  becomes  of  the  polar  bodies  is  unknoun  ; 
Kabl  believes  that  they  remain  inclosed  in  the 
newly  lonned  nuclei.  Ihe  nuclei  gradually  absorb 
fluid  from  the  cytoplasm  of  the  cell,  swell  into  a 
rounded  form,  and  finally  present  the  normal  size 
and  appearance,  with  the  usual  granuUir  and  fibrillar 
arrangement  of  nuclcin.  In  cells  nonnally  jtrovided 
with  nucleoli  ihese  Inxlies  finally  make  their  appear- 
ance, their  origin  remaining  unknown. 

The  division  of  the  cytoplasni  and  the  actual 
separation  of  the  two  cells  occur  during  the  fourth 
phase  of  the  karyokinetic  process.  It  begins  by  the 
formation  of  a  circumferential,  equatorial  coastric- 
tion  which  corresponds  to  a  transverse  plane  perpendicular  to  the  long  axis. 
The  constriction  becomes  deeper  and  deeper,  usually  i)rogressiti^  more  lapidly 
at  one  side  than  at  the  other,  and  about  the  time  of  the  disapjicarance  of 
the  nuclear  spindle  completely  divides  the  cytoplasm,  with  the  fomuilion  of 
two  cells. 

The  physiologi'  of  the  ceil  is  compliiatcd.  In  general  terms  it  may  be 
said  that  every  cell  manifests  the  four  cardinal  jihysiologic  functions  of  animal 
life — ^nutrition,  reproduction,  conductivity,  and  irritability. 


Fig.  58. — Segmentation 
of  the  cytoplasm,  and  the 
chromosomus  cquallv  di- 
vided, about  to  form  new 
nuclei  in  the  new  cells 
( Flemming). 


CHAPTER    VI. 
RETROGRESSIVE  TISSUE  CHANGES. 
IXSORDERS  OP  GROVTH  AND  NUTRITION. 
INADEQUATE  GROWTH. 

As  the  result  of  embn'onaJ  acxidents,  members,  orjrans.  or  tissues  may 
entirely  fell  10  do'clop.  More  <  ommonly  a  |anial  or  imomplete  devcloi'- 
metit  is  obsened.  To  the  former  condition  the  lenn  apla>ia.  to  the  latter 
h>*poplasia,  is  applied.  Both  r  ondition>  have  l>een  de>(.ribed  ai  aUidosis — 
not  attaining  jjcrfection. 

Aplasia  or,  as  it  is  sometimes  f.alled.  age^e:>i^  i^  total  failure  of  de^elO:- 
ment.  If  the  missing  jart  l»e  imj^oriant  and  its  abr^rnce  attended  ly  an 
obvious  defect  of  structure,  the  indi\idual  is  projxrriy  tiaft>ed  amon^:  the 
monsteni.  The  most  evaL'L'erated  iilwsiTations  of  the  condition  arc  :he 
acardiac  and  at-ephalic  monsier-i,  in  one  of  whom  the  body,  in  the  other  the 
head.  &ils  to  develop.  Usually  it  is  orj^'an^  of"  minor  imj.K>rtanie  that  ire 
absent. 

Hypoplasia  is  incomplete  development.  It  is  ir.ore  fre -.-er-t  :r*z- 
aplasia..  and  dejicnds  upon  abnormal  <ondition>  o;»enitinL;  upo"  the  i;r.-»»  -^ 
individual  at  any  lime  l.K:fore  ad'-lt  Mze  i-s  attained.  Aplasia  ::s-.;iy.-»  .tt-.c-.'is 
'2\iDT:  conditions  arisinL'  d::r;nj  the  fir-^t  w^ek^  or  Tijonth-  of  cr..\  r^:*'.:.  :\<- 
envr  :  h>';iOplas;a  may  dv;»cnd  ::o:i  rondition-  an-:r.j  :i-  ]r.:e  r>.  :•*  :  :" 
iater  thaL.  pubertii'.  The  i".y>:>:la>ti'.  :.ar:  rvvrir.l ■:•.'-  the  T.:>'r'.\:..  :>:.':.  .",*  .•. 
niit.  *iut  is  smaller  and  le^s  neariv  pere'  t  in  -:r:-,t:re. 

Etiolocy. — Many  cau*<r^.   inrort^natL-lv  for  :h-j  :r.o-t  :«-:  .>:>..•;•     ;■. 
r'':>'j:'ia.s:a.     '.'hie:  arno^j:  thern  are  ini;»en\;'.:  r.  .:r.t;or.  r.r.-.:  .v.  '.»;—;*, " 
vat*  or. 

1"  tne  n'jrrtion  of  the  enri-e  l-jdv  be  irn^crfe^t.  tV-:  ■■* "  :■ .     o. 
ne  es-;'i  siiffer  t'ld  :*.<  'ieveioT-rnent  be  in-.^fifi       Iff".  ^  .  ."•■.".  :  .' 
ti-.Tje-  ani  tne  ::id:vjdual  V:\e  in  -viv  of  it.  :ho  :".;!.  ^  .  l-   -■."••.■ 
:.  -"tuT-tec  or  diam-jtive  r-ejTjj  known  a.-  a  ./:.  :•''  >  :"-.i  -.-^ 
>-.i:*  ::  *■:■::*■  of  what  -^eem  to  l»e  the  best  r.-.triv  ■■ .-'  .      ..      •   n 
:  r"-.-jix'^  'X  s*jr.h  '.ase*  therr  :>  ]  robr.biV  >v-^:v.t.-  -.  ■■  ".:     ;  ■  /    . 
v.;et:i  ••j:;-«n.  -.itior.  wr.j-- h  the  ■  onditior:  de:'v:i<i^.      i   ■    ..'.  ■   ■  '  . 
r:v2-i-  iiiai  :»e  torr.  of  rjitjral  vi7e?.:i'i  n-  : ■',■.:"■.:■.  :\  .-..■.  ■      • 

t:;t:  T.-irma    >:;it.      They  may'-.-  thi-   o:"--.  r::  „    .:"  v 

:::e-:.-e:-e-   :»t  partats  of  ^  hi'iirv:-.  :h;::   vtM;!.^  .-  -, 

^ier  .r.'.  :■  JT.  'j'  strrit  riOtr'^  d'^Mrf-*  . .-"  be  !."*  '  ■.        .  ."^    . 
C-      :r..:   Ci.-^-.    -•    '     /  .\/.-r,:rr.      ']""v  <■  :.      -  .  .      .    ,      - 
cr.--:'    ---   TfniZ'iiL\>it.  }'.-.:ron  r.:vv.:i."':v:-,   .■.•■.■  -    ■ 
ST."    '^e*'".:.»e-   Xir  wTiii  at   the  .1.,:'  o(  '.  ■  ■'     '*.    . 
:t;  .  .•--r     ::   neiirnt 

T-warf:    fx  the  rtitK  r-irt.  >h.-»-.v  :.,..:s. 
:?r:.::'  of  tnt  bane*-,  ar.d  tn.>  ..or.:"::-.'.     ■-    .- 
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AfgiiA  upon  ddects  of  nutritioQ.  Tbe>  are  neaiir  alws^-s  t^r  of  feature 
«Bd  waAtiSlj  dsspraportumaie,  though  thcfc  aie  mtracxoiB  nMcywwit^  to  this 
nfe  TiMfflrrtTailr  the  majority  of  them  are  br^fat,  tboc^  the  cretins 
(f  .  r. )  aov  idiotic 

If  the  iiotrmoo  of  a  member  be  impeded,  as  br  the  \ooat  coils  of  the 
■■Uical  cord  about  an  aim  or  1^  of  the  fetus  tn  ttUrv,  the  k)a&  of  nittiition 
cfltaub  tmpeaiect  detelopment  or  hrpopbsa  of  the  member.  The  binding 
of  the  feet  of  Chinese  ^rls  interferes  with  the  nutrition  and  growth  of  the 
poit  pccsed  upon  and  faypopUbia  resAilts. 

HTpof4aBa  resulting  from  defective  innenation  is  seen  in  the  anterior 
pcijoniydhtis  of  chiidroi,  whose  limbs  no  longer  grow  alter  the  ncn'e  cells 
■IHJyiUfe  the  motor  and  trophic  influences  haie  lieen  de*»uo>cd. 

HypofilaBa  mar  remain  unexplained  in  cases  of  diminutive  kidney,  in&n- 
tfle  ^enitd  or^os,  microcephalia,  microgyria,  and  other  local  defects. 

MALNTJTRmON. 

The  tissues  of  the  body  tnay  suifer  malnutrition  through  the  abnonnil 
^^mtUKf  or  abnormal  quality  of  the  faliulum  they  receive.  .Abnormally  great 
im^  ateomiaUy  small  quantities  of  nutriment  may  injure  the  cells.  In  the 
otdcrof  pothologir  importance  the  changes  resulting  from  malnutrition  are 
atrophy,  necrosis,  and  death. 


NECROBIOSIS. 

Necrobiosis  is  the  molecular  dcaih  oi*  tissue.  The  term  was  first  employed 
bj  Vircbow  to  describe  pathologic  conditions  in  which  the  celU  of  a  still 
Ihing  time  were  in  a  condition  of  compromised  vitality  depertding  upon 
iMlputntion. 

It  is  mstomary  to  speak  of  the  necrobioses  as  decern ratii^n^  this  term  indi- 
ciling  any  retrogreasive  change  in  the  cells.  Two  chief  forms  oi  degenera- 
tion arc  described  :  infiltration^  in  which  some  new  sulistance  is  added  to  the 
ocfl,  and  wutamcrphosis,  in  which  the  cell  substance  is  trsnsformed  into  some 
new  substanre  and  so  destroyed. 

The  infiltrations  not  bein^'  essentially  chararierized  by  any  alteration  of 
the  cytoplasm,  are  for  the  most  fjart  less  serious  than  the  metamorphoses. 
The  former  reomer.  the  Latter  cannot. 

The  degenerations  arc.  however,  so  numerous,  so  lacking  in  distinctive 
fieatareSy  and  at  present  so  imperfectly  understood,  that  it  is  frequently  impos- 
sble  to  decide  whether  a  certain  form  of  disease  is  an  infiltiaiion  or  a  men- 
morphona. 

Though  imperfect,  the  following  is  suggested  as  a  convenient  method  of 
dasafying  the  cellular  changes: 

1.  Conditions  resulting  from  the  absorption  and  retention  of  harmless 
natenab  conveyed  to  the  cells  by  the  circubiting  tissue  juices:  Fatty,  calca- 
reois,  ^ycof:enic,  serous,  and  pigmentar)-  infiltration. 

2.  Conditions  resulting  from  the  abisoqnion  of  maierinls  which  exert  a 
marked  destructive  effect  ijpon  the  cells  when  brought  to  them  through  the 
tkRie  juices :  Cloudy  swelling  and  fatty  inetanioqihosis. 

3.  Conditions  depending  ufion  the  transformation  oi  the  cell  substance 
into  a  pathologic  material : 

(a)  The  change  probablv  being  brought  about  by  the  activity  of  some 
ferment:  Amyloid  disease  and  hyaline  degeneration. 

{F\  The  change  probably  being  more  simple :  Mucoid  and  colloid  meta- 
mor|>ho6is  and  pigmentar)-  degeneration. 
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Fatty  infiltration  is  the  assumption  and  retention  of  fats  by  the  cells. 
It  is  a  connuon  physiologic  pht'iiomenon,  and  Itecoiues  pathologic  only  when 
it  occurs  in  unusual  tissues  or  in  excessive  degree.  Under  norniaJ  conditions 
&ts  are  deposited  in  the  subcutaneous  cellular  tissues,  the  subpeiitoneal  tis- 
sues, the  sub|}ericardiai  tissues,  and  in  the  iascia;.  After  meals  rich  in  fats 
some  globules  niayapj>ear  in  the  cells  of  the  liver  The  increase  in  fat  depo- 
sition may  be  common  to  the  entire  body,  causing  the  condition  desciibed  as 
obtsity  or  polysarcia  {q.  v. )t  or  may  be  limited  to  certain  organs. 

The  most  typical  example  of  local  fatty  accumulation  is  seen  in  lipoma 
(^.  v.)j  although  a  local  fatty  infiltration  occurs  in  the  liver  in  jjulmonary 
tuberculosis  with  marked  wasting  of  the  body. 

Etiology. — Fatty  infiltration  may  depend  upon  heretiitary  influences,  as 
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Fic.  39. — Fatty  infiUraiion  of  the  Uver :  a,  PeHportal  connective  tissue ;  ^,  Cat  drops  in  liver 

cells. 

in  obese  femilies.  It  may  also  depend  upon  excessive  nutrition^  it  being  an 
everyday  oLiser\aiion  that  well-icd  persons  are  usually  stouter  than  the  jxjorly 
fed.  Certain  iH^^fstive  disonicrs  associated  with  excessive  appetite  predispose 
to  iatty  intihralion  by  ihe  hypemutrition  that  is  induced.  The  use  of 
alcohol  in  quantities  and  dilutions  favoring  the  digestion  of  food  increases 
nutrition  and  so  [predisposes  to  it.  Anemia  with  insufficient  oxygenation  of 
the  blood  and  [liminiahed  combustion  of  fats  in  the  bodv  may  be  acrom- 
f)anicd  by  fatty  accumulations  in  the  subcutaneous  tissues.  Certain  marastnic 
diseases^  such  as  pulnionarj'  tuberculosis,  are  accompanied  by  fatty  infiltra- 
tion of  the  cells  of  the  liver  at  ihe  same  time  that  wasting  occurs  elsewhere. 
Lack  of  exercise^  by  diminishing  the  combustion  processes  of  the  body, 
(avors  fatty  accunuilalion. 

Seats   of  Occurrence. — Under  physiologic   conditions  fat  is  dei>os- 
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ited  beneath  the  skin  and  serous  membranes,  in  the  &sciae,  and  in  the 
areolar  connective  tissue,  (ertain  fiarts  oi  the  l)ody  in^a^iably  escai»e  infil- 
tration, no  matter  how  exaggerated  the  condition,  among  these  being  ibc 
lips,  eyelids,  earb,  aJa:  nasi,  and  sexual  organs.  Certain  other  parts,  such 
as  the  fjalms  of  the  hands  and  soles  of  the  feet,  are  never  without  fatty 
cushions,  no  matter  how  eniaciated  the  piatient  becomes. 

Morbid  Anatomy.— Fatty  infiltration  leads  to  a  marked  increase  in  sue 
because  of  the  presence  of  the  fat.  In  human  beings  the  fat,  which  cotmsts 
of  neutral  palmitin,  olein,  and  stearin,  has  a  yellowish  color  similar  to  that 
of  the  fat  of  the  ox.  Fatty  infiltrated  tissues  or  organs  are,  therefore,  en- 
larged and  yellow,  llie  fat  is  defx^sited  in  tissues  containing  few  blood 
vessels,  hence  is  usually  qujte  anemic.  In  cutting  or  handling  the  fatty 
tissues  the  fingers  and  knife  become  soiled  and  greasy.  The  tissue  is  apt  to 
be  abnormally  friable.  If  the  fat  is  uniformly  deposited  in  a  tissue,  it  gives 
it  a  uniform  yellow  color.  If  irregularly  deposited,  the  tissue  will  appear 
either   streaked  or  mottled.      .\    remarkable    ap|>earance   characteristic  of 


y^W 


I  ' 


Fig.  6o.— FmUy  degeneration  of  the  liver.     Taken  from  n  case  of  phosphorus-polsoninc.    The 
cells  arc  indistmct  and  arc  &Ucd  with  small  deposits  o(  fat     Oc.  3 :  ob.  9. 

fatty  infiltration  is  the  **  nutmeg  *'  liver,  caused  by  the  most  marked  deposi- 
tion of  fat  occurring  about  the  periphery  of  the  liver  lobules. 

Pathologic  Histology. — The  fat  is  found,  upon  microscopic  examina- 
tion, to  occur  in  the  form  of  vesicles,  which  var>-  in  size  according  to  the 
tissue  affected.  In  the  adijiosc  tissues  the  vesicles  are  very  large,  and  when 
numerous  are  faceted  by  mutual  pressure,  so  that  they  resemble  a  mass  o{ 
bubbles.  In  lipoma  the  vesicles  of  fat  are  .still  larger  and  this  appearance  is 
more  marked.  It  can  with  difficulty  be  determined  Itiat  these  fat  vesicles 
arc  inclosed  within  cell  envelopes.  Indeed,  the  appearance  of  many  of 
them  suggests  that  they  lie  free  in  the  spaces  of  the  areolar  tissue.  This  is, 
however,  not  the  case. 

The  relation  of  fat  droplet  to  cell  is  belter  ol^ser\ed  in  fatty  infiltration 
of  the  liver,  where  the  entire  process  can  be  traced  and  studied.  The  infil- 
tration l>egins  with  the  formation  of  a  small  droplet  in  the  cell.  This 
gradually  grows  larger,  the  nucleus  (jcing  pushed  aside,  until  the  cytoplasm 
fbnns  a  mere  capsule  about  it,  and  the  nucleus  is  crowded  aside  and  ffattened 
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in  consequence.  At  this  stage  the  microscopic  ajipearance  of  the  cell  is 
conipared  to  a  "seal  ring,"  the  nucleus  representing  the  seal  and  the 
attenuated  cytoplasm  the  nng. 

Microchemistry. — The  appearance  of  fat  is  usually  sufficient  to  enable 
one  to  recognise  it  without  a  test.  It  is  soluble  \\\  ether,  absolute  alcohol, 
benzol,  and  xylol  ;  insoluble  in  water,  acids,  and  alkalies.  It  stains  black 
with  a  1  per  cent,  solution  of  osmic  acid,  and  scarlet  red  with  a  solution  of 
Sudan  III. 

In  microscopic  sections  which  have  been  prefiated  in  the  usual  manner  by 
embedding  in  celloidin  or  |>aratfin,  and  have  been  cleared  in  xylol  after 
dehydrating  in  strong  ali'ohol,  the  fat  is  no  longer  present,  as  a  rule,  though 
the  sfjaccs  it  once  occupied  are  all  obvious  enough.  Occasional  spicular  and 
hedge-hog  cr^'stals  of  fats  remain  in  the  fat  spaces  regardless  of  the  method 
of  preparation. 

Postmortem  changes  of  interest  sometimes  occur  in  fat  bodies  thai 
are  interred  in  damp  soil,  the  most  important  being  the  transformation  of  the 
fats  to  a  waxy  substance  known  as  adiptHere.  As  liodies  in  which  adipoccre 
forms  are  usually  well  preserved,  its  formation  accounts  for  certain  so-called 
•*  petrified  bodies." 


GLYCOGENIC  INFILTRATION. 

This  is  the  accumulation  of  glycogen   in   the  cells.     It  occurs  in   the 

epithelial  cells  of  the  liver  and  kidney,  and  at  times  in  the  muscles  and  in 
embryonal  tissues,  in  small  (luantities  during  health,  hence  in  limited  extent 
cannot  be  regarded  as  pathologic.  In  certain  diseased  states,  however,  its 
amount  becomes  excessive  and  liastens  the  dissolution  of  the  cells. 

The  source  of  the  glycogen  is  somewhat  obsnire.      It  is  a  carbohydrate, 
but  seems  to  be  elaborated  both  from  carbohydrate  and  proteid  substances. 
It  is  readily  converted  into  dextrose,  and  it  is  probably  that  form  in  which 
sugar  is  stored  in  the  tissues  until  ready  for 
consimiption. 

In  pathologic  conditions  it  appears  in 
small  quantities  in  (he  blood  and  pus,  and 
in  diabetes  in  the  cells  of  the  liver  and  kid- 
ney in  large  amounts. 

Etiology. — Pathologic  glycogenic  infil- 
tration depends u]ton  the  inability  of  the  in- 
dividual properly  to  regulate  the  conversion 
and  utilization  of  rarbohydraies.  It  is  most 
fre«juent  in  diabetes  mellilus  (//.  ;•.).  Small 
quantities  of  glycogen  appear  in  the  cells  in 
certain  inflammations,  and  in  some  of  the 
neoplasms. 

Morbid  Anatomy, — Olycogenir  infil 
Iration  produces  no  changes  that  can  l)e  rec- 
ognized by  naked-eye  inspection. 

Pathologic     Histology.— The     gly- 
cogen occurs   in  the  forui  of  clear,  color- 
less, homogeneous  drojilets  in  the  ct^lls  near  the  nuclei.     They  are  usually 
small,  although  in  diabetes,  in  the  liver  and  kidney  cells,  they  may  be  large. 
Sometimes  they  occur  in  the  intercellular  substance. 

Chemistry, — Glycogen  is  soluble  in  water,  but  not  in  alcohol,  chloro- 
form, ether,  xylol,  or  ben/ol.  In  order  to  detert  its  presence  the  tissue 
must  l>e  hardened  in  pure  alcohol  and  passed  through  reagents  containing 
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no  water.  It  is  turned  a  port-wine  color  by  a  mixture  of  4  parts  of  absolute 
alcohol  and  i  part  of  tincture  of  iodin,  this  reaction  being  employed  for 
its  detection. 

SEROUS  INFILTRATION. 

Serous  infiltration  is  dropsy  or  edema  of  the  cells.  It  is  also  called 
"hydrops"  and  "hydropic  degeneration,"  It  affects  cells  of  all  kinds, 
but  is  Ijcst  observed  in  the  epithelial  cells. 

Etiology. — The  condition  is  likely  to  follow  dropsy  or  edema  of  the  inter- 
celiular  tii^sue  arising  during  anasarca,  and  from  local  edema  from  inflamnia- 
tjon,  hyperemia,  etc.  It  also  occurs  sometimes  in  the  cells  of  tumors,  most 
likely  in  consequence  of  local  disturl^ances  of  circulation. 

'I'he  occurrence  of  cellular  edema  probal>ly  depends  entirely  upon  the 
excessive  tjuantity  of  l^uid  with  which  they  are  in  contact  and  which  they 
imbibe.  It  may  he,  however,  that  ihc  tonic  condition  of  the  cytoplasm  is 
im]3aired  through  nulritioiial  disturUam  es.  and  the  cell  thus  stimulated  to 
take  u[i  the  lluids. 

Morbid  Anatomy. — liropsy  of  the  cells  cannot  be  recognized  with 
the  naked  eye,  though  a  part  in  which  dropsical  cells  are  present  is  usually 
enlarged,  .soft,  moist,  and  boggy. 

Pathologic  Histology. — The  affected  cells  are  large — sometimes  many 
limes  the  normal  size — and  are  filled  with  large  and  small  transparent  and 
colorless  vacuoles.  The  vacuoles  occur  both  in  cytoplasm  and  nucleus  and 
may  cause  desiruc  tion  of  the  cell.  The  quantity  of  water  that  can  be  taken 
up  by  cytoplasm  without  injury  is,  however,  sur|)rising,  some  vegetable  cells 
being  able  to  take  up  suffic  lent  to  increase  their  volume  a  hundredfold. 
"When  sections  of  edematous  tissue  arc  stained,  a  faini  homogeneous  tinge  of 
the  entire  siruc  ture  suggests  that  some  of  the  chromatin  has  been  dissolved 
and  per\'ades  the  cytoplasm. 

Chemistry. —  Ihc  absorbed  fluid  consists  essentially  of  water,  but  prob- 
ably contains  some  salts  and  proteids. 

Pathologic  Physiology. — Except  in  e\trcme  cases  the  (ells  seem  able 
to  continue  their  function  without  inconvenience.  Some  of  the  cells  show 
such  marked  nuclear  changes,  however,  that  their  vitality  would  seem  of 
necessity  to  be  compromised. 


CALCAREOUS  INFILTRATION. 

Calcareous  infiltration,  calcification,  iiiincraiiiation,  or  petrifaction  of 
tissue  consists  in  the  deposit  of  lime  salts  in  and  l>ei\veen  the  tissue  cells. 
Etymological ly  considered  the  lenn  should  ap])ly  only  to  deposits  of  lime 
salts,  but  custom  has  made  it  convenient  tos|)eak  ol  the  uratic-tissue  deposits 
of  gout  imder  the  same  heading.  It  is  correct  to  speak  of  ossification  only 
when  true  osseous  tissue  is  rorn)ed. 

Etiology. — Leaving  the  uratic  deposit  of  gout  for  future  consideration, 
it  may  he  said,  in  general,  that  calcification  of  tissue  occurs  in  consequence 
of  deficiency  of  oxygen  and  excess  of  carbon  dioxid  in  the  tissue  juices,  by 
which  the  carbonates  and  phos]ihatc*s  of  magnesium  and  calcium  arc  precipi- 
tated. This  inadequate  oxygenation  occurs  locally  and  is  dependent  in 
nearly  all  cnses  upon  circulatory  disiurl»ances.  As  sjiecially  predisposing  to 
(he  condition  the  following  may  be  mentioned  : 

I.   Imperfect  Circulation. — (//)    Senility,    because  of  the  arteriosclerosis 
usually  accompanying  it,  is  an  extremely  fertile  source  of  calcifications  such 
as  are  foimd  in  the  vessels  themselves  and  upon  the  valves  of  the  heart. 
{b)  Ahnormatiy  constrttcted  tissues^  such  as  result  from  inflanmialory  proc- 
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esses  and  neoplasms  are  usually  [toorly  supfilied  with  blood  vessels,  present 
many  indications  of  imperfect  circulation,  and  are  apt  to  calcify.  For  this 
reason  old  encapsulated  and  inspissated  collections  of  pus,  cheesy  tubercles, 
cicatri/cd  gunimata,  deposits  of  Iibroid  tissue  upon  the  surfaces  of  the  jjleura 
and  jiericardiuiiij  spleen,  and  other  organs  commonly  are  found  in  a  mineral- 
i/ed  state.  Tumors,  especially  of  the  dense  tissues,  and  particularly  fibroids 
of  the  uterus,  are  very  badly  nourished  and  subject  both  to  necrosis  and  cal- 
cification. 

(r)  Dt^aii tissues y  such  as  are  ol^serveri  in  thrombi,  and  dead  fetuses  escaped 
from  a  rujilured  tulial  jiregnancy,  are  particularly  prone  lo  absorb  lime  salts. 

2.  Special  diseases  associated  with  irregularity  in  the  distriliution  of  the 
mineral  elenienis,  such  as  rickets,  osteomalacia,  goui,  etc.,  may  be  associ- 
ated with  de|iosiiion  of  the  lime  salts. 

3.  Intoxication  with  bit  hlorid  of   mercury,  bismuth,  and  aloin   brings 


Fig.  6a. — Calcareous  inftllration  nf  lin.-  wail  cm  .1  small  nrteryfrom  thp  w.iU  of  a  guinm:i  of 
the  liver.  In  a'Jdition  to  the  calcification  thai  has  occurred  in  the  mt-ilia  coniif^uous  to  the 
fenestrated  elastic  layer.  lh«re  is  marked  syphilitic  endarteritis  with  great  reduction  in  the 
caliber  of  the  vessel  from  proliferaHon  of  the  subendothelial  li&&uc  ol  the  intima.  Zei&i, 
Oc.  a;  ob.  D.  D. 

about  aljsorption  of  the  lime  salts  from  the  bones  and  their  redistribution  or 
elimination.  The  fieculiar  phenomenon  known  to  the  (Germans  as  **  Kalk- 
nictastase  "  is  observed  in  bichlorid  of  mercury  poison)nJi,^  The  lime  salts 
are  rapidly  absorbed  from  the  bones  and  eliminated  with  the  urine,  and, 
reachinjf  the  kidney  more  rapidly  than  it  is  possible  to  climinnie  them,  accu- 
mulate in  that  organ.  'I'his  phenomenon  occurring  in  intoxication  suggests 
that  the  peculiar  diseases  known  as  osteomalacia  and  osteopsathyrosis  are 
associated  with  some  similar  Ioitu  of  intoxication  not  yet  understood. 

Morbid  Anatomy. — When  the  changes  characterizing  calcification  are 
apparent  to  the  naked  eye,  the  tissues  are  hard  and  stony  or  friable  and 
gritty.  In  solid  tumor*  of  dense  tissue,  such  as  uterine  fibroids,  the  tissue 
may  be  too  hard  to  cut  with  a  knife  and  too  gritty  to  saw  readily.    Increased 
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wei^'hl  usually  accom|)anies  the  presence  of  the  salts  in  the  tissue.  Cylindric 
tissues,  such  as  blood  vessels,  may  be  trainsfonncd  into  veritable  pipes — '•  pipe- 
stem  arteries." 

Upon  the  interior  of  Itlood  vessels  in  the  tcmiinal  siagc  of  aiherotna 
plates  of  calcareous  material  not  unlike  fish-scaleis  are  frcijucntly  lound.  In 
old  abscesses  and  tubercles  the  lime  saits  may  occur  either  as  simple  gritty 
matter  or  as  concentrically  dcjKJsiied  lamina  a!>out  some  central  nucleus.  In 
old  thrombi  and  in  inspissated  fecal  matter  in  the  venniforni  appendix  the 
defK)sition  of  the  lime  may  form  actual  stones  { phifhoUths^  tufero/iffis)^ 
movable  within  the  ca\ity  in  whu  h  they  are  fonned.  Upon  fetuses  retained 
in  the  abdominal  cavity  after  e^^cape  from  a  tubal  gestation  by  nipttire  the 
lime  salts  are  deposited  chiefly  in  the  form  of  a  su|)eHicial  incrustation 
{Jithopedion). 

Pathologic  Histology. — The  calcareous  material  may  be  either  amor- 
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j:ia— the  matrix  of  ttie  tumor. 


phous  or  cnr'stallinc.  and  may  l>e  deposited  in  the  cells  or,  as  is  more  fre- 
i|ucni,  in  the  intercellular  substance. 

1.  Cellular  calcification  not  infrequently  occurs  in  diseased  ganglionic 
cells  of  ihr  ni'r\tiiis  system  and  in  the  epithelial  ]>earls  of  e]»ithelionia  of  the 
skin.  1  n  both  e  ases  colorless  mineral  i^ranules  aj)pear  in  a  form  corresjKjnding 
lo  the  cell  outline,  though  the  cell  is  destroyed. 

2.  Intercellular  calcification  may  consist  of  a  few  amorphoas  granules 
dc]X)siied  in  the  mterstii  es  of  the  denser  tissues,  such  as  the  media  of  the 
arteries,  the  articular  cartilaj^es,  cartila^'es  of  the  ribs  and  larynx,  etc.  About 
such  collections  of  granules  the  tissue  has  a  very  marked  affinity  for  hema- 
toxylin, and  when  stained  with  Oelafield's  hemato.xylin  the  ti.ssue  in  immediate 
contact  with  the  calcareous  salts  assumes  a  blue-black  color.  Sometimes  the 
color  reaction  can  be  detected  when  no  calcareous  material  can  be  obscr\cd. 
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More  advanced  infiltration  is  characterized  by  granular  material  in  the  tissue  ; 
still  more  advanced  degrees  by  mineral  masses. 

In  the  tumor  of  the  ner\'Ous  system  known  as  psammoma  the  mineral 
deposit  occurs  in  the  form  ot"  small  concentric  spheres  or  laminated  and 
spicular  cylinders  scattered  throughout  the  matrix  of  the  tumor. 

Chemistry. — The  lime  salts  are  insoluble  in  water,  eiher.  chloroform, 
aJtohol,  xylol,  benzol,  or  other  reagents  usually  cuijiloyed  in  microscopic 
lechnic.  They  are  soluble  in  tlilute  aciils,  especially  in  hydrochloric  acid, 
with  which  they  cause  effervescence.  It  is  by  the  dtsjippcarance  of  the  salts 
when  immersed  \\\  acid  solutions  that  ihey  can  be  diflerc-iiuated  from  foreign 
mineral  matter  accidentally  present  in  ihc  body. 

URATIC  INFILTRATION. 

Uratic  infiltration,  or  deiK)sits  of  sodium  biurate  in  the  tissues,  is  seen 
in  ^out.  The  saim  arc  chiefly  precipitated  in  the  articular  cartilages,  though 
small  rounded  defX)sits  sometmics  occur  in  tlic  skin  and  subcutaneous  tissue 
and  in  the  denser  tissues  al>out  the  affected  joints.  To  such  deposits  the 
name  tophi  has  been  applied. 

The  uratic  deposit  as  it  occurs  in  tophi  is  usually  impure,  in  that  more  or 
less  admixture  of  lime  and  magnesium  carbonate  and  phosphate  is  present. 


Fig.  64. — Arthritis  uratica  (Orth). 

In  this  form  the  deposit  is  amorphous.  In  the  joints,  however,  it  is  crystal- 
line and  spicular  and  affords  visible  evidence  why  the  gonty  joint  should  be 
so  exipiisitcly  painful  when  moved. 

The  lophi  bemj:^  Mijufrfu  ial,  frequently  work  their  way  to  the  surface,  upon 
which  the  mineral  deposit  crumbles  awav  like  so  much  chalk. 

Ossification,  or  the  formation  of  bone  in  the  tissues,  occurs  in  a  number 
of  pathologic  conditions. 

r.  Neoplasms. — Ossification  occurs  in  benij;n  tumors,  such  as  uterine 
libroid.s,  and  in  malignant  tumors,  such  as  the  os.sifying  sarcoma.  The  hone 
is  usually  somewhat  atypical,  although  supplied  with  lacun:e  and  canaliculi, 
and  of  laminated  structure.  The  tissue  may  be  quite  dense,  though  usuallv 
spongy. 

2.  Myositis  Ossificans. — This  is  a  peculiar  disease  in  which  bony  deposits 
are  formed  in  the  muscular  tissues.  It  is  supposed  to  def>cnd  uix)n  chronic 
irritation  of  muscles  subjected  to  frequent  mild  trauma,  such  as  may  be  experi- 
enced in  military  exercises  and  horsel>ack-riding.  Such  lesions  are  described 
by  the  Hermans  as  Reiikmnh^n  and  Exfriirkfuwhrn. 

3.  Senile  Arteritis. — In  the  disea.se  o{  the  middle  coat  of  arteries  which 
so  commonly  iKromjianies  senility  the  calcification  may  take  the  form  of  ossi- 
fication. In  disease  of  the  intima  bone  is  very  rarely  formed.  The  valves 
of  the  heart  rarelv  contain  bonv  formations. 
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4.  Osteophytes  are  well-defined  bony  masses  formed  in  unnatural  posi 
tJons.     They  can    scarrely   l>c  classed  as   tumors,  as  they  occur  in  normal 
structures,  such  as  the  falx  cerebri,   falx  cerebelli,  tentorium  cerelielli,  etc. 
They  nearly  always  confonii  lo  the   shape  of  the  respective  membranes  in 
which  they  occur,  and  appear  as  thin,  translucent  plates. 

Calculi  are  mineral  concretions  formed  in  cavities  of  the  body  by  pre- 
cipitation from  its  fluids.  They  form  in  the  urinary  bladder,  gall-bladder, 
intestine,  i>elvis  of  the  kidney,  etc.,  and  rarely  in  the  nose,  bront  hi,  ear, 
urethra,  etc.,  by  incrustation  of  foreign  bodies.  (The  calculi  of  particular 
regions  will  be  separately  discussed  in  connection  with  the  Special  Pathology 
of  those  regions.) 

Extraneous  mineralization  or  pneumonokoniosis  is  the  reten- 
tion in  the  body  of  certain  mineral  substances  which  enter  it  with  the 
inspired  air,  and  are  not  formed  by  its  own  meial)olic  processes,  it  is  the 
result  of  "  ifitst  itthaiaiion.*' 

1.  Anthracosls,  from  which  all  human  beings  suffer  more  or  less,  results 
from  the  inhalation  of  soot  and  coal-dust  and  its  retention  in  the  lungs, 
which,  in  consequence,  appear  irregularly  mottled  with  black. 

2.  Slderosis  results  from  ilu-  inhalation  of  iron  fib ngs  or  grindings,  which 
impart  a  reddish-brown  color  lo  the  lungs. 

3.  ChalicosJs  depends  ui>on  inhaled  grit,  lime,  ground  o>'ster  shells,  etc. 

4.  KaolinosJs  is  caused  by  the  inhalation  of  clay,  and  is  seen  in  potters, 
sculptors,  and  others. 

Anihracosis  is  common  and  almost  universal,  but  the  other  foni^s  are  rare. 
All  forms  of  [meumonokoniosis  are  of  little  interest  or  importance  when  of 
mild  grade,  but  liecome  of  interest  when  severe  enough  10  lead  to  the  pul- 
monary indurations  known  as  '*  miner's  consumption."  a  misnomer,  for  the 
lung,  instead  of  lieing  consumed,  becomes  indurated  and  fibroid. 

When  dusts  are  inhaled,  the  coarser  particles  are  filtered  out  o{  the  air  by 
the  cilia  of  the  nostrils.  Other  particles  are  precipitated  against  the  surfaces 
of  the  nose,  pharynx,  larynx,  tra(  hca,  and  bronchi  and  are  retained,  gradu- 
ally being  returned  to  the  outer  world  by  the  action  of  the  lashing  cilia, 
ascending  secretions,  and  effects  of  cough. 

Some  of  the  [larticles.  however,  reach  the  air  cells,  where  they  oi  casion  a 
mild  catarrh  with  some  desqimmation  of  epithelium  and  the  evudation  of 
some  leukocytes.  The  dust  particles  are  taken  up  by  both  the  alveolar  epi- 
thelium and  the  leukocytes,  some  reaching  the  expectoration,  while  many  of 
them  are  carried  into  the  interstitial  tissue  of  the  lung,  to  be  deposited  in 
endothelial  and  connective- tissue  cells,  others  being  carried  to  the  bronchial 
lymph  no<ies,  where  they  are  jtemianently  retained. 

The  dust  particles  in  the  air  cells  cause  mild  abeolar  catarrh,  so  that  the 
affected  individual  coughs:  the  presence  of  the  particles  in  the  inlersiiiial 
tissue  of  the  lung  predisposes  to  induration  by  exciting  proliferation  of  the 
connective-tissue  cells  and  libera,  and  the  hing  loses  its  elasticity.  The  coal- 
dust  in  the  bronchial  glands  causes  them  to  Ijccome  enormously  enlarged  and 
softened,  with  occasional  ulceration  and  erosion  of  the  contiguous  veins, 
through  which  the  softened  contents  enter  the  circulation  and  hnd  their  way 
to  remote  parts  of  the  body.  Thus,  in  some  severe  cases  of  anihracosis,  coal- 
dust  has  been  found  in  the  spleen,  liver,  kidneys,  and  nervous  system. 


PIGMENTARY  INFILTRATION. 

Pigmentary  infiltration  is  the  addition  of  pigment  to  a  tissue.  With  the 
exception  of  the  metabolic  pigment  mfianin,  which  is  produced  by  the  cells, 
and  which  will   be  considered  under  another   heading,  all   the   pigments 
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found  in  the  body  are  direct  derivatives  of  hemoglobin,  the  coloring-matter 
of  the  blood.  In  its  normal  transfonnation,  hemoglobin  becomes  converted 
into  bilirubin,  the  colonng-matter  of  the  bile,  which  in  the  intestine  becomes 
hydrobilirubin,  and  ultimately  stercohilin,  which  im|ians  the  bro'wn  color  to 
the  feces,  and  urobilin,  which,  being  absorlicd  from  the  intestine  and  excreted 
by  the  kidney,  gives  the  urine  iisanilter  color.  The  pigments  that  infiltrate 
the  tissues  thus  come  eiilier  from  the  blood  or  from  the  bile,  andean  be 
described  as  hematogenous  and  hcjxitogenous. 

I.  Hematogenous  Pigments. — (Jf  these  pigments,  three  are  of  im- 
portance;   hemoglobin,  hemosiderin,  and  hematoidin. 

1.  Hemos:lobin  is  found  under  normal  conditions  in  the  erythrocytes 
only.  It  is  a  dark-red,  anioqjhous  substance  containing  iron,  soluble  in 
water  and  solutions  of  alkalies;  insoluble  in  alcohol,  ether,  and  chloroform. 
Almen' s  frst  for  hemoglobin  is  the  common  medicolegal  test  for  determining 
blood  stains.  It  is  performed  by  the  addition  to  a  solution  of  the  hemo- 
globin or  dissolved  blood  of  a  few  drops  of  a  frcshty  made  tincture  of  guaiac, 
followed  by  an  cthere:d  solution  of  hydrogen  dioxid.  The  guaiac  causes  the 
solution  to  become  [uilky  white  in  color,  the  hydrogen  dioxid  turning  il  a 
rich  blue.  Hcnioglobin,  or  dried  blood  containing  it,  when  mixed  with 
sodium  chlorid  and  acetic  acid  is  transformed  into  rhombic  crystals  of  a 
brownish  color  {hemia). 

In  rapid  hemolysis,  such  as  is  obser\'ed  in  chlorate  of  potassium  and  nitro- 
benzol  intoxications,  as  well  as  in  several  of  the  infectious  diseases,  the  heu)o- 
globin,  being  liberated  from  the  corpuscles,  is  dissolved  in  the  plasma,  to 
which  it  imparts  a  deep-reil  rolor.  in  sLich  *  ases  the  tissues  become  stained 
by  the  plnsnu  and  appear  redder  than  normal. 

The  transformation  of  hemoglobin  into  bilirubin  in  the  liver  is  no  doubt 
accelerated  in  such  ca.ses ;  still  some  of  the  hemoglobin  reaches  the  kidneys 
and  is  immediately  eliminated  in  an  unchanged  condition  ihcmog^hbinurid). 

The  staining  of  the  tissues  resulting  from  hemoglobin  is  dilTuse  and  is 
unaccompanied  by  any  microscopic  change. 

When  hemoglobin  escaijes  from  di&solving  corpuscles  and  infiltrates  the 
tissues  after  deaih,  a  peculiar  change  is  frequently  observed  in  consequence 
of  the  combination  of  the  iron  of  the  hemoglobin  wiih  sulphnrcted  hydrogen 
and  the  foruiaiion  of  ferrous  sul[)hid,  which  is  black. 

The  most  lormnon  se^it  of  this  change  is  the  inferior  surface  of  the  liver, 
where  the  hemoglobin  is  brought  into  proximity  with  sulphurcted  hydrogen 
gas  contained  within  the  contiguous  intestine.  The  change  is  sometimes 
present  a  few  hours  after  death  ;  it  is  not  known  that  it  may  not  take  place 
during  life  when  sulphurettd  hydrogen  gas  is  present  in  the  intc^stine. 

2.  Hemosiderin  is  an  amor]jhous  pigment  of  a  yellowish  or  brownish 
color,  insoluble  in  water,  alcohol,  ether,  chloroform,  xylol,  lien/.ol.  dilute 
acids  or  alkalies.  It  contains  iron,  and  turns  blue  when  acted  upon  with  a 
solution  of  chemically  pure  ferrocyanid  of  potassium  and  dilute  hydrochloric 
acid.     Ammonium  sulphid  turns  il  black. 

Hemosiderin  is  a  vommon  pigment  in  all  hemorrhagic  conditions,  hemo- 
globin seeming  to  be  transformed  into  hemosiHerin  when  the  corpuscles  of 
the  blood  are  slowly  destroyed.  In  all  petechia:,  ecchymoses,  suffusions, 
hematomata,  and  other  diseased  conditions  associated  with  interstitial  hem- 
orrhage, as  well  as  in  hyperemia  and  inllammation  with  diapedesis,  this  pig- 
ment is  present.  It  ormrs  both  rn  the  cells  and  in  the  interstices  of  the 
tissue,  always  in  the  fomi  of  amorjihous  granules  of  rounded  form  and  irreg- 
ular size  The  grannies  are  readily  seized  upon  by  the  leukocytes,  and  it 
tnay  be  largely  through  the  activity  of  the  scavenging  cells  that  the  insoluble 
or  slowly  soluble  granules  are  eventually  removed. 
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Hemosiderin  is  quite  common  in  neoplasms  because  of  interstitial  hemor- 
rhages occaiiloned  by  the  irregularities  of  circulation  in  tumors  and  the 
itnperfctiion  of  their  blood  vessels,  (.are  must  be  exercised  lest  it  be  mis- 
taken for  melanm  and  the  dis^>osition  of  the  neoplasm  misjudged  in  con- 
se(|ucnce. 

3-  HematoJdJn  is  a  reddish-brown  pigment  that  occurs  in  the  form  of 
rhombic  cr>'stalsai  the  seat  of  old  hemorrhages.  Hematoidin  is  insoluble  in 
water,  alcohol,  or  ether,  but  is  soluble  in  chlorofomi.  It  contains  no  iron, 
and  it  is  thought  to  be  a  changed  form  of  hcmoMderin. 

Hematoidin  usually  occurs  in  the  crystalline  form  in  the  fluids  contained 
in  old  hemorrhagic  cysts  of  the  brain.  It  may  also  occur  in  the  corpora  luiea 
of  the  ovary  and  in  the  liver.  It  is  much  less  frequent  in  occurrence,  and 
hence  of  much  less  importance,  than  hemosiderin. 

II.  Hepatogenous  Pigmentation. — Hepatogenous  or  biliary  pigmen- 
tation depends  upon  the  absorjHion  of  bile  and  the  distoloration  of  the 
tissues  by  bilirubin.  It  characterizes  the  condition  known  as  jaufuiUe  or 
icterus.  Bilirubin  being  soluble,  like  hemoglobin,  pigments  the  tissues  only 
so  long  as  it  is  being  absorbed  into  the  blood  :  so  soon  as  its  elimination 
recommences  it  disap|>ears  from  them. 

(Jmelin's  test  readily  dttcmiincs  the  pigment.  It  consists  in  placing  a 
few  drops  of  the  fluid  containing  bilirubin  upon  a  white  plate  and  allowing 
a  i^^  drops  of  fuming  nitric  acid  to  come  in  contact  with  it.  At  the  jxiint 
of  contact  a  play  of  colors  can  be  obsened. 

In  most  cases  the  hei>alogenous  pigmeniation  occurs  as  a  diffuse  staining 
of  the  cells  and  intercellular  substance.  It  may.  however,  when  of  long 
duration,  result  in  the  formation  of  greenish-yellow  granules  or  rhombic 
crystals,  either  between  or  within  the  cells. 

Nearly  all  cases  of  hepatogenous  jaundice  depend  upon  obstruction  to  the 
outflow  of  bile  from  the  liver.  ( See  Jaundice. )  It  is  also  said  that  excessive 
bile  production  in  cases  of  rapid  hemolysis,  such  as  occurs  in  young  infants 
and  from  various  intoxications,  as  well  as  in  certain  hepatic  disorders,  such 
as  acute  yellow  atrophy  of  the  Hvcr,  may  c^iuse  it. 

III.  Metabolic  pigmentation  or  melanosis  is  the  formation  of 
melanin  by  the  cells. 

This  is  observed  as  a  normal  process  in  the  pigmented  cells  of  the  choroid 
and  retina  of  the  eye,  and  in  the  hair,  muscles,  and  skin.  It  occurs  only  in 
the  epithelial  cells  in  man,  though  in  some  of  the  lower  animals  (chameleons 
and  other  rei>tiles  and  li/ardsi  there  arc  mobile,  presumably  connective- 
tissue  cells  which»  by  their  migrations  under  the  stimulation  of  light,  cause 
the  skin  to  change  color  from  time  to  time. 

Melanin  seems^  therefore,  to  be  the  natural  pigment  of  the  tissues.  Its 
chemistry  is  somewhat  obscure.  It  is  usually  conceded  that  it  contains  sul- 
phur, but  little  or  no  iron.  It  has  a  dark  cobr,  varjing  from  yellowish  brown 
to  black.  It  is  insoluble  in  water,  alcohol,  and  ether;  soluble  in  boiling 
alcohol,  acids,  and  alkalies. 

Macroscopically  the  presence  of  melanin  imparts  a  yellowish,  brownish, 
or  blackish  color  to  tissues  containing  it. 

Microscopically  the  jugment  is  found  in  the  fonnof  fine  and  coarse  amor- 
phous yellowish,  brownish,  or  lilackish  granules  between  the  cells,  in  the  cells, 
and  in  the  nuclei  of  the  cells. 

The  chief  pathologic  conditions  tmder  which  melanin  occurs  are  mel- 
anotic tumors  (see  Melanotic  Sarcoma ),  Addison's  disease,  malaria,  muscular 
degeneration,  and  certain  skin  alTections. 

I.  Tumors. — The  chief  melanotic  tumor  is  the  mrhnoiic  san-oma  or  mei- 
anoma.     The  pigment  is  formed  in  the  cells  and  leads  to  their  complete 
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destruction  and  dissolution,  the  outcome  of  the  process  seeming  lobe  the 
transformation  of  the  entire  cell  into  pigment  granules. 

Pigmented  tumors,  for  some  reason  not  understood,  are  more  apt  to  be 
rapidly  metastatic  and  fatal  than  impi^iented  tumors  of  the  same  kind. 

2.  AddisoR'A  diftease  (.y.  v.)  is  characterized  by  melanosis  of  the  skin, 
especially  of  the  face,  neck,  shoulders,  and  hands.  In  some  cases  there  is 
a  general  bronzing  of  the  whole  skin,  the  color  resembling  that  of  the  darker 
mulattoes;  in  oiher  cases  the  skin  is  streaked  and  smeared  so  as  to  appear 
soiled.  'I'hc  rondition  develops  insidiously,  and  seems,  from  its  frc(|uent  asso- 
ciation with  them,  to  depend  upon  destructive  diseases  of  the  adrenal  bodies. 

3.  Malaria. — In  malaria  the  parasites  seem  toeflect  the  transformation  of 


FIC.  65.— Various  kinds  of  pigmented  cells  :  A,  A.  A.  A.  Cells  containing  melanin,  from  a 
mcLtnosarcoma  of  ihc  choroid;  B,  pigmented  cclb  from  the  skin  in  Addison's  disease;  C. 
cells  filled  with  coal-dust  in  (he  alveoli  of  the  lung;  D.  cells  contatnini;  changed  red  cells  and 
blood  pigmcnl  in  a  luug  the  seat  of  passive  congestion.     X  6510  fHektoen). 


the  hemoglobin  of  the  infected  erythrocytes  into  melanin,  which  is  dis- 
charged free  inio  the  blood  as  the  jjarasites  segment,  and  subsequently  pig- 
ment the  organs  in  which  they  collect.  In  very  severe  chronic  cases  of 
malaria  most  of  the  organs,  including  the  brain,  may  .show  this  pigmentation. 

4.  Muscular  degenerations,  esj>ecially  broi^Ti  atrophy  of  the  heart,  may 
be  accouipaiiied  by  forrnalion  of  nielaniii  (?)  granules  in  the  mus<:ii]ar  fibere. 
They  usually  appear  near  the  muscle  nuclei  and  are  of  a  yellowish  color. 

5.  The  skin  affections  associated  with  pigmentary  changes  are : 

\d)  Lcntik^o  or  Fr^t-k!ts.^-'^V\\&j&  are  STuall  brownish  ."^ts  appearing  upon 
the  hands,  face,  and  other  parts  of  the  body  after  exposure  to  the  sim.  Cer- 
tain persons  only,  usually  with  fair  complexions,  are  subject  to  this  irregular 
pigmentation,   the  greater   number   experiencing   regular   bronzing  of  the 
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exposed  f>arts.  In  some  petM}n5  freckles  occur  without  exposure  and  are  per- 
manent.   Ordinarily  freckles,  likesunburn,  disappear  when  exposure  isavoidcd. 

(/j)  C/ihasrrui,  or  irregular  pigmented  blotches  upon  the  forehead  and 
other  parts  of  the  face,  are  observed  sometimes  in  pregnanry  and  in  ovarian 
disease.  They  are  of  a  yellowish-brown  color,  are  indistinct  at  the  edges, 
and  form  blotches  and  streaks. 

iy)  Ah'iamsm. — Kxtensive  abnormal  pigmentation  of  ihe  skin,  sometimes 
of  congenital,  sometimes  of  actjuircd.  occurrence.  Addison's  disease  is  an 
acquired  fonn  of  melanism.     It  also  sometimes  occurs  in  melanonwi. 

Having  thus  described  the  physiologic  and  jjathologic  conditions  in  which 
the  pigment  of  the  skin  is  increased^  it  may  be  well  lo  mention  a  few  impor- 
tant pathologic  conditions  in  which  the  pigment  of  the  skin  is  deficient. 

I.  Vitiligo  or  leukoJerfna  is  a  congenital,  rarely  acquired,  afleclion  char- 
acterized by  the  occurrence  of  while  spot^s  upon  the  skin.  The  white  spots 
are  simply  areas  of  local  deficiency  of  the  natural  pigment.  If  liairs  grow 
upon  the  affected  area,  they  are  pure  whtte.  Sunburn  and  exposure  seem  to 
have  no  bronzing;  effect  upon  the  Icukoficmial  jiatches,  though  the  surround- 
ing skin  becomes  dark.  Leukoderma  is  most  striking  in  the  negro,  in  whom 
it  is  not  infre<|uenl!y  acquired.  The  patches  of  vitiligo  seem  to  be  more 
fre(|ueni  upon  the  heaii  and  face  than  elsewhere.  The  cause  of  the  affection 
is  not  known,  but  it  is  supposed  to  de])end  ujxjn  some  abnormality  of  trophic 
nervous  influence. 

3.  A/himsm  is  a  congenital  anomalous  condition  characterized  by  general 
deficiency  of  pigment.  In  this  disease  the  skin  and  hair  are  perfectly  white, 
the  irides  pink.  The  eyes  are  always  unnaturally  sensitive  to  light,  which 
may  de]>end  upon  deficiency  of  pigment.  Nenous  disorders  seem  to  be 
associated  with  the  condition  :  thus,  nystagmus  is  scry  common  in  albinos. 
Albinism  occurs  in  the  lower  animals  as  well  as  in  man.  It  may  be  contplele 
or  partial,  the  eyes  having  a  moderate  degree  of  pigmentation  and  the  hair  a 
cream  or  tow  color. 

IV.  Bxtraneous  Pigments. -^AII  pigments  found  in  the  body  in 
health  and  disea.se  are  of  its  own  manufacture,  but  it  occasionally  happens 
that  foreign  substances  accidentally  or  intentionally  introduced  may  also  pro- 
duce coloration.  Of  these  may  be  mentioned  tattoo-marks^  argytia^  and 
anthracosi$. 

1.  Tattoo-marks  depend  upon  the  intentional  introduction  of  india-ink, 
carmin,  and  other  insolulilc  substances  through  needle  pricks  in  the  skin. 
By  the  pricking  of  the  skin  the  pigments  are  deeply  introduced,  and  arc 
retained  for  years  bv  the  cells  of  the  rete  mucostmi.  Though  mnny  of  the 
granules  are  gattiered  up  by  i»hagocytes  and  transported  to  the  neighboring 
lymphatics,  and  others  gradually  brought  to  the  surface  and  fles(|uamated, 
enough  remain  tt»  show  the  original  design.     Tattoo-marks  fade  slowly. 

2.  Ariryria  is  the  defiosil  of  salts  of  silver  in  the  skin,  and  results  from 
the  continuo\ts  medicinal  use  of  nitrate  of  silver,  depending  upon  the  pre- 
cipitation of  chlorid  of  silver  in  the  skin.  The  result  of  the  deposit  is  iluil 
the  skin  asstmies  a  grnyish  hue.  The  microsco|>e  shows  the  salt  to  be  de- 
posited in  the  form  of  small  granules  in  the  cells  of  the  skin,  kidneys,  blood 
vessels,  membranes  of  the  brain,  and  sometimes  in  the  serous  membranes. 

3.  Anthracosis  depends  upon  inhaled  soot  and  coal-dust. 


CLOUDY  SWELLING, 

Cloudy  swelling,  parcnch>'matous  degeneration,  or  albuminous  infiltra- 
tion is  a  celhilar  disease  characterized  by  the  formation  of  an  excessive 
number  of  albuminous  granules  at  the  expense  of  the  cytoplasm.     It  may 
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recover  or  may  terminate  in  destruction  of  the  cell.  Ic  is  probably  the 
most  frequent  and  least  serious  of  the  cellular  diseases. 

Etiology. — Cloudy  swelling  occurs  from  a  variety  of  causes  whose  effects 
arc  destructive  to  cell  life,  either  by  overstimulation  or  by  depression  ;  thus  : 

Infectious  diseases  associated  with  toxemia  are  nearly  always  associated 
with  cloudy  swelling  of  the  parenchymatous  organs,  esiiecially  those  of 
elimination,  such  as  the  liver  and  kidneys. 

Chemical  substances,  such  as  alcohol,  phosphorus,  arsenic,  bichlorid  of 
mercury,  ether,  chloroform,  etc.,  perhajjs  also  through  the  damage  done  in 
elimination,  are  accompanied  by  cloudy  swelling  of  the  cells  of  the  liver  and 
kidne)'s. 

High  temperatures  occurring  independently  of  infectious  diseases,  from 
nervous  lesions,  insolation,  etc.,  may  cause  cloudy  swelling,  possibly  through 
the  elimination  of  leukomains. 

The  chief  seats  are  the  eliminative  organs,  especially  the  liver  and  kid- 
neys, though  other  epithelial  cells,  as  those  of  the  salivary  glands,  pancreas, 
intestinal  glands,  and  the  cells  of  the  heart  muscle,  may  show  it. 

Morbid  Anatomy. — -The  [Kirt  aiTected  is  slightly  enlarged,  and  is  paler 
and  less  translucent  than  normal.  The  appearance  is  described  by  some  as 
like  that  of  a  **  cooked  "  organ.  To  the  naked  eye,  there  may  be  no  visible 
alterations. 

Pathologic  Histology. — The  affected  cells  are  larger  than  normal  and 
appear  filled  with  minute  colorless  granules  which  obscure  the  nucleus.  The 
nuclei  are  not  altered  at  first,  but  as  the  disease  advances  take  the  stain 
badly,  and  eventually  lose  the  staining  quality  altogether  and  are  destroyed. 
The  cells  themselves  undergo  eventual  dissolution  and  are  resolved  into  a 
granular  debris. 

Fatty  granules  sometimes  make  their  appearance  among  the  albuminous 
granules.  The  distinctness  of  cellular  outline  is  early  lost,  liadiy  degen- 
erated cells  may  desquamate. 

The  presence  of  ihe  granules  is  thought  bv  some  to  express  an  exaggera- 
tion of  functional  .activity.  This  is,  however,  probably  an  error,  as  normal 
cells  are  granular  when  at  rest,  not  when  functionating,  and  lose  the  granules 
when  actively  at  work.  Moreover,  in  the  very  conditions  under  which 
cloudy  swelling  occurs  the  f;mctions  are  suppressed.  The  granules  are, 
therefore,  in  all  probability,  entirely  different  both  in  origin  .ind  in  chem- 
istry from  thuse  of  normal  cells. 

Chemistry. ^The  granules  are  insoluble  in  water,  alcohol,  ether,  and 
chloroform,  but  are  soluble  in  dilute  acetic  acid  and  in  dilute  alkalies. 
They  are  not  stained  by  osmic  acid,  hence  are  not  fat.  'I'hey  give  the  xan- 
thoproteic reaction,  which  can  be  developed  by  immersing  the  tissue  in  dilute 
nitric  acid,  by  which  the  granules  are  colored  yellow,  then  adding  ammonia, 
which  changes  tht-m  to  orange  red. 

Termination. — Cloudy  swelling  may  end  in  true  parenchymatous  de- 
generation with  dissolution  oi  the  cell,  or  may  recover.  .Although  the  cells 
arc  destroyed  in  groups,  enough  seem  10  esca[)e  to  enable  the  tissue  to  regen- 
erate in  most  cases.  The  parenchymatous  degeneration  is  probably  not  in 
itself  a  cause  of  death. 


FATTY    METAMORPHOSIS. 

Fatty  metamorphosis  is  formation  of  fat  at  the  expense  of  the  cell  sub- 
stance, it  is  a  common  pathologic  process,  and  differs  from  fatty  infiltra- 
tion in  that  the  fat  is  not  formed  by  synthesis  out  of  materials  brought  to 
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the  cell  and  stored  within  it,  but  is  formed  by  conversion  of  the  cellular 
proteids,  the  cell  i;eing  partially  or  comidcloly  destroyed. 

The  physiologic  prototype  is  found  in  the  formation  of  milk,  the  fat 
being  lormed  at  tlie  expense  of  the  glandular  cells,  certain  ^larts  of  which 
are  lost  in  the  change.  The  fat  thus  formed  is  usually  liberated  in  the  form 
of  fine  granules,  which  remain  suspended  in  the  fluid,  though  during  the 
early  stages  of  lactation  the  cells  or  parts  of  cells  themselves  appear  in  the 
milk  as  colostrum  corpuscUs. 

Under  pathologic  conditions  fatty  metamorphosis  may  afTect  epithelial, 
muscular,  and  connective-tissue  cells,  and  may  occur  in  the  intercellular 
substance  as  well  as  in  the  celU.  It  is  probably  most  frequent  in  the  epithe- 
lial cells  of  the  liver  and  kidney,  in  the  heart  muscle,  and  also  occurs  in  the 
intima  of  atheromatous  blood  vessels. 

Etiology. — Fatty  metamorphosis  occurs  : 

1.  From  Malnutrition. —  i,  SeniHty. — Changes  in  the  blood-vessel  walls 
are  responsible  for  man\  local  atrophic  and  necrotic  changes  in  old  age 
in  which  fatty  metamorphosis  plays  an  important  [wirt.  Thus,  when  the 
rigid  arterial  walls  compress  the  vasa  vasorutn,  shutting  off  the  nourishment 
of  the  larger  vessels,  fatty  metamorphosis  of  the  intima  occurs  in  the  form 
oi  atheroma  {q,  vA.  Sclerosis  and  calcification  of  the  coronary  arteries  may 
lead  to  atrophy  or  fatty  metamorphosis  of  the  cardiac  muscle. 

2.  Anemia. — In  rapid  oligemia  from  severe  hemorrhage  the  small  blood 
vessels  of  certain  parts  of  the  body,  notably  of  the  retina,  undergo  fatly 
metamorijhosis,  rupture,  permit  blood  to  escajje,  and  cause  blindness. 

In  leukocythemia,  pernicious  anemia,  and  other  conditions  associated 
with  markedly  deficieni  oxidation  of  the  tissues  fatty  metamorphosis  may  be 
widespread.  Indeed,  Osier  says,  in  speaking  of  pernicious  anemia,  **  In  no 
other  condition  do  we  fmd  such  widespread  fatty  degeneration." 

In  local  anemia  or  ischemia,  such  as  is  seen  in  tubercle,  and  other  focal 
disorders,  the  caseation  depends  in  part  upon  the  malnutrition. 

IK  From  Intoxication. —  i.  Toxemia.—  Various  poisons,  such  as  phospho- 
rus, chloroform,  iodoform,  arsenic,  sulphuric  acid,  nitric  acid,  phloridzin, 
etc.,  are  characterized  by  fatty  metamoq^hosis  of  the  tissues. 

The  poisons  of  the  infectious  micro-organisms  often  produce  serious 
lesions  of  this  kind,  as  in  acute  yellow  atroj^hy  of  the  liver,  yellow  fever, 
scarlatina,  etc. 

Sewer-gas  poisoning,  by  diminishing  the  oxygenating  powerof  the  blood, 
is  also  a  cause  of  fatty  metamorphosis. 

2.  Hyperthemtia. — Fever  may  lead  to  fatly  changes  in  the  tissues  either 
because  of  associated  intoxication  or  because  of  diminished  oxygenating 
power  of  the  blood. 

Morbid  Anatonny. — Tissues  in  which  fatty  metamorphosis  has  occurred 
are  usually  pale  and  anemic,  grayish  or  yellowish  in  color,  and  reduced  in 
volume.  The  appearance  varies  with  the  degree  attained.  It  may  L)e  iiu'isible 
to  the  naked  eye,  or  a  parenchymatous  tissue  like  the  cortex  of  the  kidney 
maybe  gray  or  yellow.  The  liver  in  yellow  fever  presents  a /^f.x-tt'iw//ap]>ear- 
ance,  while  that  of  acute  yellow  atrophy  is  lemon  yellow.  The  diminished 
bulk  depends  upon  loss  of  substance  from  absorption  of  some  of  the  degen* 
erated  cellular  tis.suc.  The  tissues  are  usually  soft,  flabby,  and  friable  or 
lacerable.  The  knives  and  fingers  become  oily  as  the  tissues  are  handled 
and  incised.  The  atheromatous  patches  in  the  aorta  form  slightly  project- 
ing yellowish -gray  plaques.  The  endocardium  of  a  fatly  heart  appears  gray- 
ish and  opaque,  while  the  heart  muscle  is  pale  or  may  be  yellow.  The  degen- 
eration is  apt  to  occur  irregularly,  giving  the  tissues  a  streaked  or  mottled 
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appearance.     In  the  heart  this  is  sometimes  described  as  **  tabby  mottling." 
Cijseation  represents  one  torm  of  extreme  Tatty  change. 

Pathologic  Histology. — The  tells  in  which  fatly  metamorphosis 
has  taken  place  arc  charaiieri/ed  by  the  presence  of  a  lar^e  numlicr  of 
minute  droplets.  It  may  rcquiie  the  use  of  osmic  acid  to  determine  their 
nature,  though,  as  a  rule,  their  si^e  and  refracting  power  are  sufHcient  to 
enable  their  nature  to  be  determined  without  chemical  aid.  'i'\\t  droplets 
rarely  tend  to  coalesce.  I'he  nucleus  early  becomes  diheased,  stains  poorly, 
and  ultimately  becomes  destroyed.  The  entire  cell  may  fmallv  break  up 
into  granular  fat.  A  cell  which  has  become  compleicly  degenerated,  but 
whose  fatty  globules  still  remain  coherent,  is  frequently  spoken  of  as  a 
"compound  granule  cell."  Leukocytes  which  arc  scavenging  fatty  tissue 
frequently  load  themselves  with  molecular  fat,  and  are  also  called  ''com- 


FlO.  66. — Katty  degeneration  of  the  rpiihrhum  of  the  kidney  (Diirck; :   t.  Desquamated  cells 
Mlth  fatty  change^  in  the  capsular  iipace. 


pound  granule  cells  "  or  "  fatty  granule  cells. "  Such  cells  arc  not  infrequent 
in  the  urine  in  the  severe  forms  of  parenchymatous  nephritis,  in  the  fluids 
of  ovarian  cysts,  and  in  other  fluids  and  juices  from  fatty  degenerated  parts. 

Although  it  is  usually  possible  to  make  a  microscopic  differentiation 
between  tatty  infiltration  and  fatty  metamorphosis  without  much  difficulty, 
there  are  tissues  in  which  it  may  not  he  true;  of  these  the  liver  is  most  im- 
portant. In  fattv  infiltration  of  this  or^jan  several  droplets  may  occur  in 
the  cell,  while  fatty  metamorphosis  may  be  complicatedby  coalescence  of  the 
droplets.  Furthermore,  :is  some  fatty  infiltration  in  the  normal  liver  is  fre- 
quent, the  fatty  met.imorphosis  of  the  infectious  diseases  and  intoxications 
may  be  added  to  the  infiltration,  complicating  the  appearance. 

When  the  infiltrated  fat  is  to  be  absorbed  to  supply  the  needs  of  the  econ- 
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omy  the  larger  globules  usually  split  up  into  smaller  ones,  this  appearance 
sometimes  suggesting  metamorphosis  instead  of  infiltration,  and  leading  to 
confusion  between  a  purely  benign  and  a  very  destructive  process. 

Morbid  Physiology. — n  he  condition  indicates  lowered  vitality  and 
malnutrition,  depending  chiefly  U[Kin  deficient  oxidation  or  upon  intoxica- 
tion.     It  may  be  caused  by  anemia,  hy[>enhermia,  or  trophic  disturbances. 

The  chemistry  of  the  process  is  obscure.  It  has  been  denied  by  some 
writers  that  proteids  can  change  into  fats. 

Roscnfold  starved  dogs  until  their  own  fcits  were  consumed,  then  fed  llicm  upon  shrep's 
taltow.  which  he  found  was  stored  up  in  tht^  ct-llular  tissues.  After  having  a  sufficient  supply 
of  klieep's  lailow  deposited  iii  their  tisisuci,  he  p«ii»uucd  them  with  phlorTdzin.  and  ol»ervcd 
75  per  cent,  of  the  fat  transferred  lo  the  hvcr,  where  ii  could  be  rccognitcd  chcniicaJly.  He 
alvo  found  that  when  starved  dogs  were  poisoned  with  phosphorus  no  fatty  change  occurred 
in  the  liver,  because  the  "  fai  depots  '  wltc  empty  and  nu  &i  could  be' transferred  there. 
Under  these  conditions  the  change  m  the  liver  is  purely  parcnchymatuus. 

A.  R.  Taylor  poisont^d  frogs  with  phosphon;s.  dried  Iheir  bodies,  pulverized  them,  and 
made  chemical  analyses  tu  determine  the  relative  proportions  of  proieid  and  f.tl  present,  com- 
paring the  results  with  similar  analyses  of  normal  frogs.  No  diminution  uf  proieid  or 
increase  of  fills  was  ohtwrved. 

These  experiments  leave  us  in  some  doubt  regarding  the  true  nature  of 
the  process,  but  it  is  too  soon  to  decide  that  the  recognized  opinions  arc 
erroneous. 

Chemistry. — The  fats  formed  are  those  normal  to  the  body  and  the 
same  that  occur  in  fatty  infillralion — /.  e.,  neutral  palinitin,  olein,  and  mar- 
garin.  They  are  soluble  in  alcohol  ami  ether,  but  not  in  water.  They  stain 
black  with  osmic  acid,  and  red  with  Sudan  III. 

Termination. — It  is  not  known  how  tar  the  proteid  transformation  may 
progress  before  the  vitality  of  the  cell  is  destroyed.  It  seems  probable  that 
nearly  all  the  affected  cells  die. 


AMYLOID  DISEASE. 

Amyloid,  albuminoid,  wa.xy,  larJaceous,  or  **  bacony  *'  disease  is  the  infil- 
tration of  the  tissues  by  an  albuminoid  substance  not  normal  to  the  body. 
The  amyloid  substance  is  deposited  in  the  intercellular  substance  q{  the 
connective  tissues,  not  in  the  metabolic  cells.  It  aRierts  particul:irly  the 
media  and  iutima  of  the  blood  vessels,  the  framework  and  blood  vessels  of 
the  liver,  the  framework  and  capillaries  of  the  kidney,  the  Malpighian  cor- 
puscles of  the  s])leL-n,  the  membrana  propria  of  the  mucous  membranes,  the 
blood  and  lymph  channels  of  the  lymphatic  glands,  and  the  heart  and  other 
muscles.  The  occurrence  of  extensive  amyloid  disease  of  an  organ  is  usually 
associated  with  atrophy  of  its  cells. 

Etiology. — Amyloid  disease  is  observed  in  chronic  tuberculosis,  syph- 
ilis, chronic  suppuration,  especially  of  the  bones,  chronic  dysentery,  and 
other  wasting  diseases.  It  is  not  known  to  occur  in  tiie  cachexia  of  car- 
cinoma. It  is  not  so  frequent  as  before  modern  surgery  made  possible  the 
successful  treatment  of  bone  diseases. 

Morbid  Anatomy, — .\mvloid  disease  may  or  may  not  be  discoverable  by 
the  naked  eye.  In  advanced  cases  the  affected  organs  are  enlarged,  inelastic, 
pale,  dense,  and  have  their  edges  rounded  and  shape  slightly  altered.  The 
larger  organs  can  be  readily  pitted  when  pressed  with  the  fmger.  When 
incised,  the  amyloid  organ  cuts  normally.  Its  contained  amyloid  stil)Stance, 
if  localized  as  in  the  "sago  ?;pleen,*'  can  be  recognized  as  homogeneous, 
dense,  translucent,  and  colorless  areas.  When  diffuse,  as  in  the  liver,  the 
organ  appears  unusually  homogeneous. 

Pathologic  Histology. — The  amyloid  substance  is  formed  in  the  tissue 
framework,     it  appears  in  the  walls  of  the  capillaries  in  the  form  of  anuclear. 
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homogeneous  cylinders.  In  larger  vessels  it  causes  the  walls  to  become 
thickened  and  the  lumen  diminished,  the  affected  vessel  walls  being  more 
translucent  and  homogeneous  than  normal.  It  also  occurs  in  homogeneous, 
anuclear,  irregular  masses  in  the  tissue,  crowding  out  the  parenchyma  cells, 
which  are  apt  to  show  fatty  metamorphosis  or  atrophic  changes. 

The  nutritional  disturbances  may  cause  associated  fatty  infiltration  (espe- 
cially in  the  liver  in  tuberculosis). 

The  amyloid  material  takes  no  stain  and  has  no  nuclei,  so  that  there  is  a 
marked  contrast  between  its  homogeneity  and  indefiniteness  and  the  cellular 
appearance  of  the  healthy  tissue. 

In  the  kidney  it  affects  first  the  capillary  tufts  of  the  glomeruli,  slowly 
spreading  until  the  entire  tuft  may  be  transformed  to  a  waxy,  homogeneous 
mass.     Later  it  occurs  in  the  interstitial  tissue  of  the  kidney. 

In  the  spleen  it  affecLs  the  Malpighian  corpuscles,  which  become  trans- 
formed into  rounded,  homogeneous  bodies,  which  have  been  compared  to 


Pig.  67.— Amyloid  degeneratton  of  the  liver:  j,  Amyloid  ma^Ks;  i,  liver  cells.    Oc.  a;  ob.9. 

boiled  sago  grains,  hence  the  name  "sago  spleen."  Later  it  may  spread 
in  bands  and  streaks,  until  eventually  scarcely  any  normal  splenic  cellular 
structure  can  be  found. 

In  the  liver  the  amyloid  material  is  deposited  irregularly  in  the  zone 
intermediate  between  the  periportal  connective  tissue  and  the  central  vein, 
the  mas.ses  being  sometimes  large,  sometimes  small. 

In  the  lymphatic  nodes  it  usually  attacks  the  capillary  btood  vessels  and 
the  walls  of  the  lymph  vessels. 

In  muscles  it  affects  the  perimysium  and  sarrolcmma.  When  occurring 
in  glandular  organs  and  mucous  membranes,  the  amyloid  disease  affects 
chiefly  the  membruna  propria. 

Pathologic  Chemistry. — The  source  of  the  amyloid  substance  is  ob- 
scure ;  it  seems  to  depend  upon  an  abnormal  reaction  between  something  in 
the  tis-sue  juices  and  something  brought  to  them  by  the  blood.  No  amyloid 
substance  exists  in  the  blood,  though  the  blood  is  undoubtedly  the  source 
10 
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of  the  materials  from  which  it  is  formed.  Ziegler  believes  the  amyloid  sub- 
stance to  be  an  albuminate  of  the  blood,  which,  because  of  the  lowered  meta- 
bolic power  of  the  cells,  is  not  properly  convened  into  nutritive  matter. 
Von  Recklinghausen  regards  it  as  a  cellular  derivative  which,  when  acted 
upon  by  the  lymph,  swells  like  mucus  and  fonns  masses  in  the  tissue. 
Czerny  believes  the  leukocytes  to  be  the  source.  In  many  ways  the  amy- 
loid substance  resembles  fibrin,  and  it  is  not  impossible  that  its  formation, 
like  that  of  fibrin,  depends  upon  the  union  of  factors  and  ferments  made 
possible  through  the  presence  or  absence  of  certain  salts. 

The  chemical  conditions  under  which  amyloid  formation  occurs  are  defi- 
ciency of  potassium  and  the  phosphates,  combined  with  an  excess  of  sodium 
and  the  chlorids.  Amyloid  substance  is  an  albuminoid,  insoluble  in  water, 
alcohol,  ether,  dilute  acids  or  alkalies,  chloroform,  xylol,  benzol,  etc.  It 
resists  peptic  digestion  and   withstands  decomposition   for  a  long  time. 


Fig.  68. — Amyloid  degeneration  of  tfar  kidney .  a,  Glunierulc  showing  d^rncnlton  of  its 
loops;  h,  vessel  with  dcgcncmled  walls.     Zeis&.     Oc.  a;  ob.  D.  D. 

Virchow  observed  that  it  had  a  jxicuHar  afllnity  for  iodin,  and  that  when 
immersed  in  diluted  Lugol's  solution  (lodin  i,  potassium  iodid  =,  water  17) 
tfae  amyloid  substance  becomes  mahogany  brown,  contrasting  with  the  nor- 
mal tissue,  which  is  yellow  brown. 

To  nuke  thi«  lest,  k  thin  slice  is  cul  ftom  the  amyloid  organ,  washed  thoroughly  in  water 
to  remove  the  blot>d.  winch  becomes  daik  hruwn  in  ivKlin  iolutinns.  and  iininrrsed  for  a 
mmute  or  two  in  the  reagent.  I>eing  subsequently  ihoroughly  washrd  in  w.*icr.  The  lest  can 
also  be  applied  to  micrnscopic  st-ctu<ns.  Krr5h  tissues  react  l>etter  than  old  alcohohc  spcci- 
mens. 

Another  peculiar  reaction  sometimes  shown  when  the  amvloid  substance 
is  present  in  large  quantities  is  the '*  starch  reaction."  The  tissue  being 
first  immersed  in  the  iodin,  and  subsequently  in  dilute  sulphuric  acid,  the 
amyloid  substance  l>ecomes  blue.  This  reaction  is  less  commonly  observed 
than  the  mahogany -brown  color  with  LugoVs  solution.  It  is  most  frequent 
ia  the  amvloid  bodies. 
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A  third  interesting  reaction  is  developed  by  the  use  of  aqueous  solution 
of  the  anilin  dyes.  When  amyloid  substance  is  placed  for  a  few  minutes  in 
a  s  per  cent,  aqueous  solution  of  gentian-violet,  washed  in  water,  and  ex- 
amined in  glycerin,  the  amyloid  substance  is  pink,  the  normal  tissues  blue. 
Nearly  all  the  anilin  dyes  tinge  the  amyloid  substance  some  shade  of  red, 
while  the  normal  tissue  becomes  green,  violet,  yellow,  etc. 

Course, — Cohnheim  concluded  that  amyloid  disease  could  become 
marked  in  a  few  months.      Recovery  from   it  is  not  known. 

Amyloid  bodies  having  nothing  to  do  with  amyloid  disease  are  found  in 
granulation  tissue,  in  the  lymphatic  glands,  in  chronically  infiamed  tissues, 
in  the  prostate  glandj  and  in  the  central  nervous  system.  Their  occurrence 
is  not  understood,  but  in  most  cases  they  seem  to  be  associated  with  chronic 
irritation.  The  bodies  are  microscopic  in  size  and  are  peculiarly  laminated, 
like  .starch  grains,  hence  are  commonly  called  **  corpora  amylaceay  Their 
composition  is  diHTerent  from  amyloid  in  that  they  nearly  always  react  with 
iodin  and  sulphuric  acid  with  a  blue  color. 

la  the  prostatic  acini  they  appear  to  be  formed  by  deposition  of  the 
secretion  of  the  gland  in  successive  layers  ;  in  the  brain  they  may  be  formed 
from  degenerated  axis-cylinders;  in  lymph  glands  and  granulation  tissue 
they  may  originate  from  cells.  They,  therefore,  are  scarcely  identical, 
though  similar  in  appearance  and  in  chemical  reaction. 


HYALINE  METAMORPHOSIS. 

Hyaline  metamorphosis  is  the  transformation  of  the  cells  into  a  hyaline 
substance  resembling,  but  failing  to  give,  the  amyloid  reaction.  It  chiefly 
affects  the  cells  of  the  connective  tissues,  though  it  may  also  occur  in  epi- 
thelial and  muscle  cells.  The  process  is  not  well  understood,  and  different 
writers  include  quite  different  conditions  under  hyaline  degeneration.  Thus, 
von  Recklinghausen,  by  whom  it  was  first  described,  uses  the  term  in  a  far 
broader  sense  than  most  pathologists,  and  makes  it  include  the  colloid  meta- 
morphosis of  epithelial  cells. 

It  affects  both  cells  and  intercellular  substance,  transforming  (he  com- 
ponent tissue  elements  into  homogeneous  material  with  which  iodin  fails  to 
produce  reaction.  Acid  stains  have  more  or  less  affinity  for  hyaline  sub- 
stance, the  best  reaction  being  observed  in  specimens  colored  by  Van  Giesen's 
method,  with  acid  fuchsin  and  picric  acid,  which  color  it  intensely  red. 

The  hyaline  substance  sometimes  occurs  in  the  form  of  granules  in  and 
between  the  cells.  The  most  familiar  of  these  are  the  Russell's  fuchsin 
bodies  common  in  carcinoma,  and  at  one  time  supposed  to  be  parasites. 

Larger  hyaline  masses  are  sometimes  observed  in  the  membranes  of  the 
brain  and  choroid  plexuses,  especially  in  tumors  of  these  tissues,  where  they 
form  laminated  concentric  bodies  which  are  apt  to  become  infiltrated  with 
lime  salts. 

Hyaline  degeneration  is  common  in  the  connective  tissue  of  the  thyroid 
gland.  It  is  common  in  atheroma  of  the  blood  vessels,  affecting  the  sub- 
endothelial  layers  of  the  intima.  It  may  be  a  general  process  affecting 
large  numbers  of  the  smaller  vessels,  transforming  them  into  homogeneous 
cylinders  whose  walls  are  more  or  less  nodular.  Local  hyaline  degenera- 
tion of  the  walls  of  the  blood  vessels  is  frequent  in  sarcoma  and  forms  the 
characteristic  feature  of  cylindroma. 

The  blood  vessels  of  the  ovary,  especially  senile  and  chronically  inflamed 
ovaries,  frequently  become  hyaline. 

The  absorption  of  the  corpus  luteum  is  characterized  by  hyaline  meta- 
morphosis of  the  cells.     It  forms  an  important  stage  of  muscle  degeneration 
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in  senility  and  the  infectious  diseases,  and  has  been  observed  in  the  heart 
mustle  in  so  exaggerated  a  form  that  nearly  all  the  tissue  was  affected.  It 
is  frequent  in  inflammatory  lesions,  and  especially  in  the  tissue  round  about 
tubercles. 

It  occasionally  occurs  in  the  capillaries  of  the  lymphatic  gland5.  Von 
Recklinghausen  thought  the  process  in  old  blood  coagula  sufficiently  similar 
to  be  included  in  the  hyaline  changes.  His  delinition  i.s :  **  Hyalin  is  an 
albuminous  body  which  colors  instantly  with  cosin,  carmin,  picrocarmin, 
and  acid  fuchsin,  appearing  homogeneous  and  highly  refraclile;  it  is  but 
slightly  altered  by  acids,  and  is  highly  resisLant  to  the  action  of  alcohol, 
water,  ammonia,  and  acids,  in  these  particulars  resembling  amyloid,  though 
failing  to  give  the  iodin  reaction." 

This  conception  makes  it  necessary  to  divide  the  hyaline  substance  into 
epitheliai  hyaitn^  which  includes  colloid  and  keratohyalin ;  lonjurutival 
kyaiin^  arising  from  degeneration  of  the  intercellular  substance  of  the  con- 
nective tissues  and  from  the  cells  themselves  by  excretion  of  hyaline  substance 
from  ihem  or  transformation  of  their  substance  into  hyaline  substance  ;  hhod 


Fig.  69, — Hjraline  degeneration  of  an  ovarian  capillary.     Oc.  a  ;  ob.  9. 

hyah'n,  which  appears  in  thrombi  ;  exudation  hyaiin,  hyaline  exudates  appear- 
ing upon  mucous  or  serous  membranes,  in  the  tubules  of  the  kidney,  in 
tubercle,  etc.,  and  tissue-necrosis  hyalin. 

Morbid  Physiology. — The  nature  of  the  hyaline  substance  is  unknown. 
It  is  thought  to  result  from  the  action  of  some  substance  contained  in  the 
blood  upon  components  of  the  cytoplasm,  and  is  probably  closely  related 
to  amyloid  disease. 

Morbid  Anatomy, — When  recognizable  to  the  naked  eye,  the  hyaline 
substance  is  firm,  translucent,  and  homogeneous. 

Pathologic  Histology. —  The  hyaline  substance  is  characterized  by  its 
homogeneous,  glass-like  api>earancc.  The  degenerated  areas  usually  show 
lost  ditTerentiation  of  tissue  elements.  It  is  sometimes  with  difficulty  differ- 
entiated  from  amyloid. 

Etiology. — Nothing  more  is  known  of  the  origin  of  hyalin  than  that  it 
deiKrnds  ui>on  malnutrition  of  the  tissues. 

It  is  seen  in  senility,  chiefly  upon  the  valves  of  the  heart  and  in  the  wall? 
of  the  great  bloodvessels;    in  infectious  conditions,  such  as  pseudomcm- 
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braues^  tubercles,  gummata,  etc. ;    in  tumors*  such  as  cylindroma  and  psam- 
moma,  and  in  thrombi  and  emboli. 


MUCOID  METAMORPHOSIS. 

Mucoid  or  myxomatous  iiietaniorpho.sis  is  ihe  transformation  of  the  cells 
and  intercellular  substance  into  a  gelatinous,  viscid  substance  rich  in  mucin. 

I.  Mucoid  Metamorphosis  of  the  Cells. —  This  is  observed  in 
certain  epithelial  ceils  of  the  mucous  membranes  and  mucous  glands,  and 
takes  place  by  the  formation  of  goblet  cells.  The  cells  first  show  a  vacuole 
in  the  cytoplasm,  which  becomes  larger  and  larger,  until  the  unattached  end 
of  the  cell  l>ecomcs  greatly  expanded  by  its  presence  and  the  cell  goblel- 
shai>ed.  The  vacuole,  which  consists  of  mucus,  is  at  length  discharged  from 
the  cell,  sometimes  without  injury  to  it,  though  the  cell  may  be  destroyed 
and  detached  together  with  its  contained  mucus. 

Under  pathologic  conditions,  such  as  arise  in  catarrhal  intlammation  of 
the  mucous  membranes,  large  numl)ers  of  cells  may  be  thus  affected  and 
extensive  des(|uamation  occur. 

II.  Mucoid  metamorphosis  of  the  intercellular  substance  occurs 
in  health  in  various  [larts  ol  the  bodv,  such  as  the  vitreous  humor  of  the  eye, 
the  fringes  of  the  synovial  mentbranes,  and  the  jelly  o\  Wharton  of  the 
umbilical  cord.  It  is  a  common  jalhologic  process  in  neoplasms,  sj>ecific 
intectious  diseases  (gumma,  etc, ),  and  in  diseases  of  the  bones  and  cartilages. 

Etiology. — Mucoid  metamorphosis  of  ihe  epithelial  cells  of  the  mucous 
membranes  occurs  in  all  forms  of  catarrhal  inflammation,  in  various  cysts 
with  ejiitlielial  acini,  and  in  the  cells  of  carcinomata.  Mucoid  metamor- 
phosis of  the  intercellular  substance  is  observed  both  in  epithelial  and  con- 
nei  live-tissue  tumors,  in  myxedema,  and  in  certain  inflammatory  fonnations, 
such  as  gumma. 

Morbid  Anatomy. — The  formation  of  an  excessive  quantity  of  mucus  in 
catarrhal  itiflamiuyLtory  exudates  causes  them  to  become  viscid,  ropy,  and 
gelatinous.  In  simple  inflammations,  such  as  are  seen  in  coryza,  the  exudate 
may  consist  of  water  and  mucus,  being  colorless,  trans|)arent,  and  but 
slightly  viscid.  In  other  cases  the  admixture  of  pus  causes  the  secretion  to 
become  thick,  tenacious,  and  yellowish  from  the  presence  of  the  pus  cor- 
puscles. 

The  mucous  metamorphosis  of  the  connective  tissues  causes  differing 
ap|xrarances  according  to  its  extent  and  mode  of  occurrence.  If  limited 
in  extent  and  widespread,  it  may  cause  the  whole  tissue  to  appear  slightly 
swollen  and  soft.  If  more  marked,  the  moisture  and  softness  are  more 
pronounced  ai»d  the  tissue  becomes  laccrable  and  can  easily  be  punctured 
by  the  fmgers.  If  the  process  be  still  more  localised  and  advanced,  colii- 
quation  cysts  form  in  the  tissue^ — especially  in  morbid  growths — and  contain 
a  ropy,  tenacious,  transijareni  fluid  similar  to  that  seen  on  the  surface  of  the 
mucous  membranes.  Such  fluid  sometimes  oozes  out  of  the  tumor  when 
incised,  or  can  be  expressed  from  it. 

Morbid  Physiolo^-. — The  nature  of  the  process  is  obscure.  Mucus  is 
an  albuminoid  coniaining  C.  O,  N,  and  S.  Three  closely  related  bodies  are 
formed  in  this  degeneration — /.  r-.,  mucin,  pseudomurin,  and  paramucin. 
Mucin  readily  swells  and  slowly  dissolves  in  water  so  as  to  form  a  tenacious, 
stringy,  slimy,  transparent,  mucilaginous  mixture.  It  is  precipitated  by 
alcohol  and  does  not  dissolve  upon  the  subsequent  addition  of  an  excess  of 
acetic  acid.  It  is  not  jirecipitatcd  b\  boiling  or  by  tannin.  When  pre- 
cipitated, it  dissolves  again  in  neutral  salt  solution  and   in  dilute  caustic 
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potash  and  carbonate  solutions.  In  the  alkaline  solutions  it  is  gradually 
transformed  into  alkali-albuiiunate. 

PseUiiomuiin  also  dissolves  in  water  with  the  production  of  a  similar 
slimy,  ropy  jelly.  It  is  precipitated  in  threads  by  alcohol,  the  threads  being 
again  soluble  in  water.  Acetic  acid  does  not  dissolve  it.  When  boiled  in 
dihited  mineral  acids  it,  like  mucin,  splits  off"  a  carbohydrate  which  in  alka- 
line solution  reduces  sulphate  of  copper.  Pseudomucin  is  most  common  in 
ovarian  tumors  and  gives  the  contents  a  gelatinous  consistence.  The  sub- 
stance in  these  cases  is  probably  formed  by  the  epithelial  cells. 

Paramucin  has  been  described  by  MitjnkofT  in  the  interior  of  an  ovarian 
cyst.  It  differs  from  the  pseudomucin  in  that  it  reduces  sulphate  of  copper 
in  alkaline  solutions  without  previous  prolonged  heating  with  mineral  acid. 

Charcoi-Liyden  ciystals  often  abound  in  the  muius  of  bronchial  and 
other  catarrhs,  and  may  have  some  definite  relationship  to  mucin. 

Pathologic  Histology. — i.  The  epithelial  cells  ot  mucous  membranes 
show  large  vacuoles  oi  the  mucus  in  ihc  distal  part  of  the  cell,  giving  the 
appearance  known  as  "goblet  ceils."  The  cells  in  the  walls  of  cysts  may 
show  the  same  appearance,  but  those  in  epithelial  tumors  usually  show  the 
cytoplasm  to  be  filled  with  smaller  rounded  droplets  or  vacuoles.  The 
nuclei  ol  the  cells  seem  to  retain  their  integrity  for  some  time,  but  ultimately 
they  disappear  and  the  cell  becomes  transformed  into  mucus. 

2.  The  mucous  degeneration  of  the  crmnective  tissues  at  first  glance 
resembles  edema,  in  that  the  component  etement.s  of  the  tissue  are  seixirated 
by  some  fluid  substance,  in  addition  to  this,  however,  the  components  are 
much  altered  in  distinctness  from  swelling  and  metamorphosis  of  the  fibers 
and  cells,  so  that  the  structure  lacks  the  usual  dcfinitcness.  The  cells  first 
show  the  presence  of  mucous  droplets  in  the  cytoplasm,  next  show  destructive 
changes  in  the  nuclei,  which  stain  palely  and  often  uniformly.  Ultimately 
the  entire  substance  of  the  cell  is  destroyed  and  disintegrates.  The  cells 
which  longest  preserve  their  integrity  seem  to  be  the  fixed  connective-tissue 
cells,  and  in  tissues  advanced  in  the  degeneration  spider  and  stellate  cells  of 
this  type  appear  numerous.  Mucin  is  precipitated  by  alcohol,  so  that  the 
degenerated  tissue,  when  hardened  and  treated  in  the  usual  way  for  micro- 
scopic study,  shows  a  finely  granular  condition  of  the  ground  substance. 
The  mucin  granules  are  hemaioxyloniphilic. 

Special  Forms  of  Mucous  Degeneration. — Myxedema  (f/.  v.)  is  a 
chronic  disorder  K^i  nutrition  characterized  by  mucous  de[K)sits  in  the  areo- 
lar tissue  of  the  face,  neck,  and  breast,  and  accompanied  by  physical  and 
mental  deterioration.  Myxedema  {cachfxia  stntmipnia ]  iittm?,  to  depend 
upon  removal  or  disease  of  the  thyroid  gland  and  is  a  true  cachexia.  The 
affected  areas  of  the  skin  are  peculiarly  white,  dry,  rough,  and  soft. 

Cretinism  l^-  f.)  is  congenital  myxedema  with  succeeding  dwarfing  and 
idiocy.     It  occurs  in  congenital  disease  of  the  th>Toid  gland. 


COLLOID  METAMORPHOSIS. 

Colloid  metamorphosis  is  the  conversion  of  the  cell  substance  into  a  glue- 
like  jelly  known  as  colloid.      It  occurs  only  in  epithelial  cells. 

A  colloid  substance  constitutes  the  normal  secretion  of  the  thyroid  gland 
and  pituitary  body.  Under  pathologic  conditions  it  may  occur  in  either 
gland  in  excess,  leading  to  the  formation  of  cjTits  {coUoid goiter).  It  occurs 
very  frequently  in  cystic  tumors  of  the  parovarium.  It  is  also  found  in  the 
tubules  of  the  kidney  in  chronic  nephritis,  and  in  the  prostate,  forming  some 
of  the  free  l>odies. 

Etiology. — The  cause  of  the  disease  is  not  known. 


COLLOID  METAMORPHOSIS. 
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Morbid  Anatomy. — Colloid  forms  a  jelly  of  varying  consistence,  which 
is  sometimes  so  thin  as  to  be  quite  fluid,  at  other  times  so  viscid  as  to  be 
like  thick  calves' -foot  jelly.  It  is  usually  clear  and  amber  colored,  bvjt  may 
vary,  and  sometimes  appears  bluish.  It  occurs  chieRy  in  masses  of  homo- 
geneous consistence. 

The  jelly-like  naasses  commonly  fill  cysts  of  varying  si^e,  with  which 
morbid  growths  may  be  honeycombed.  In  colloid  tumors  ol  the  stomach 
with  peritoneal  extension  and  metastasis  there  may  be  free  masses  of  yellow 
jelly  in  the  peritoneum. 

Pathologic  Histology, — The  colloid  substance  is  formed  by  the  epi- 
thelial cells,  111  which  it  at  first  appears  in  the  form  of  droplets,  which  in  the 


Fig.  70. — Cyiloma  or  the  ovary,  llie  organ  is  divided  by  a  lon^iiudinal  section,  one  half 
being  shown  in  thr  illustratiun.  Many  of  the  cysts  arc  distinctly  shown,  some  of  them  being 
filled  with  colloid  matertal. 


thyroid  gland  seem  to  esca|>e  from  the  cells  and  unite  to  form  masses  in  the 
alveoli  of  the  gland.  From  these  alveoli  the  colloid  substance  enters  the 
lymphatic  vessels  of  the  gland,  through  which  it  is  absorbed. 

The  cells,  however,  both  in  the  thyroid  gland  and  in  morbid  growths, 
are  commonly  themselves  completely  destroyed  and  transformed  into  the 
colloid  substance.  It  is  by  such  cellular  destruction  (hat  the  cavities  filled 
with  colloid  that  occur  in  the  morbid  growths  are  Ibrmcd.  The  intermediate 
stages  of  cellular  destruction  are  not  known. 

Pathologic  Physiology. — Colloid  is  an  albuminoid  whose  nature  has 
not  yet  been  accurately  determined.     It  varies  in  microchemistry  at  diflferent 
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times,  and  at  present  the  term  colloid  is  applied  to  what  will  in  the  future 
prove  to  be  a  number  of  differenl  compounds.  Colloid  and  mucoid  degen- 
erations are  probably  closely  related  to  each  other,  but  while  the  mucus 
swells  in  water,  colloid  does  not ;  while  mucus  is  precipitated  by  alcohol 
and  acetic  acid,  colloid  is  not.      It  also  colors  orange  by  Van  Oiesen's  stain. 

In  the  kidney,  e;.[>ecially  in  chronic  interstitial  nephritis,  colloid  sub- 
stance IS  depohiied  m  ihe  tubules  in  the  form  of  small,  laminated,  concentric 
spheres  and  cylinders,  They  are  recognizable  by  their  yellowish  color  and 
lack  of  affinity  for  nuclear  stains. 

Ziegler  regards  the  prostatic  concretions  which  fail  to  resp>ond  to  the  iodin 
tests  as  colloid  in  iiature. 

KERATOSIS. 

Keratosis  or  hyperkeratosis  is  excessive  cornification  of  epithelial  cells. 

Etiology. — U  is  observed  in  ichthyosis;  lichen  pilaris;  keratosis  fob 
licularis  or  Darier's  disease  ;  keratosis  obturans,  a  disease  of  the  external 
auditory  meatus  with  desquamation  of  sui^erabundant  epithelial  cells,  usually 
mixed  with  cerumen  and  cholesterin  crystals;  pityriasis  pilaris,  character- 
ized by  pin-head-sized  conical  elevations  surrounding  the  hair  follicles  and 
partly  resembling  '*  goose  flesh"  and  ichthyosis,  the  skin  becoming  drj', 
harsh,  and  like  a  grater;  keratosis  senilis,  in  which,  upon  the  skin  of  the 
face  and  hands  of  old  jjeople,  light  or  dark  yellowish  or  brownish  dry  points 
with  scaly  character  apf>ear.  which  may  form  the  starting-point  of  epithelio- 
mata.  It  is  also  seen  in  certain  slight  inflammatory  affections,  such  as  scars, 
corns,  etc. 

Keratosis  is  also  observed  in  tumors  containing  squamous  epithelium, 
such  as  squamous  epithelioma,  hard   [mfiilloma,  and  cholesteatoma. 

In  the  various  skin  lesions  with  which  it  is  associated  keratosis  always 
occasions  increase  in  the  hard,  dense,  horny  substance  (callosities,  corns, 
etc.  \. 

Morbid  Anatomy. — Extreme  cornification  is  observed  in  the  develop- 
ment of  horns — cc^rnu  iittantum — upon  squamous  epithelial  tissues.  They  are 
most  frequent  u|xm  the  head  and  face,  but  have  been  observed  upon  the 
hands  and  penis  and  other  parts  of  the  body. 

Pathologic  Histology. — In  abnormal  conditions  the  deposits  of 
eleidin  or  keratohvalin  may  occur  in  larger  droiw  than  normal  and  attract 
attention.  It  is  such  drops  or  masses  that  have  been  mistaken  for  intracel- 
lular ]>arasites  in  many  cases.  The  occurrence  of  the  granules  and  loss  of 
nuclear  staining  are  quite  characteristic. 

In  papilloma  and  epithelioma  the  keratin  masses  occur  in  the  cell  nests 
and  interpapillary  crypts»  their  si/e  varying.  They  are  often  of  a  yellowish 
color,  and  always  show  more  or  less  definite  concentric  arrangement  of  the 
component  epithelial  cells.  It  seems  as  if  the  formation  of  these  liodies, 
which  are  known  as  ^^  tpiihcUni  pearis^^^  depended  upon  the  abnormal 
environment  of  the  cells,  which,  were  they  situated  upon  the  surface,  would 
desquamate,  but  being  held  in  the  crypts,  are  unable  so  to  do. 

Pathologic  Physiology. — The  epidermal  cells  all  over  the  body 
develop  from  soft  [jrotopla^mir  cells  of  the  rete  mucosum.  As  these  cells, 
by  the  increase  of  subjacent  cells,  are  gradually  forced  outward,  they  reach 
a  point  at  which  their  cytoplasm  becomes  occupied  by  small  granules 
(stratum  granulosum).  These  granules  consist  of  a  sul>siance  known  as 
eUidift  or  keratohyiiUn,  which  is  to  be  used  in  cornification,  and  which  seem 
to  develop  at  the  expense  of  the  nucleus,  for  about  the  time  the  granules 
make  their  apjjearance  in  the  cytoplasm  of  the  cell  its  nucleus  is  found  to 
have  lost  its  chromatin  and  ceases  to  stain. 
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The  keratohyalin  in  some  manner  j>ervades  the  cytoplasm,  which  becomes 
converted  into  a  dense,  hard^  horny  substance  in  consequence.  By  some 
this  substance  is  supposed  to  be  a  form  of  colloid. 

The  nature  of  the  process  is  no  turther  understood  than  that  it  is  an 
exaggeration  of  a  normal  function  of  the  cells. 


ATROPHY. 

Atrophy  is  wasting  of  the  tissues,  and  is  characterized  by  diminished  size 
and  loss  of  functional  activiiy.  Atrophy  may  be  general  to  the  entire  body 
or  may  affect  parts  only. 

I.  General  atrophy  or  emaciation  is  a  condition  in  which  the  entire 
body  suffers  wasting.  It  is  best  illustrated  in  starvation  {q.  t'.),  in  the  end- 
stages  of  which  atrophy  may  reduce  the  individual  almost  to  a  skeleton. 
This  form  of  atrophy  occurs  in  starvation,  wasting  diseaMfs,  and  diseases  of 
the  nervous  system  with  errors  of  metabolism  and  trophic  influence.  It  is 
renaarkable  lo  find  to  what  a  state  of  emaciation  individuals  may  be  reduced 
without  obvious  cause.  Exaggerated  cases  of  this  condition  are  occasionally 
exhibited  in  museums  as '*  living  skeletons. "  Among  the  most  interesting 
cases  coUecied  by  (lould  and  Pyle  is  "  Hopkin  Hopkins,  a  little  Welshman, 
who  in  1754  died  of  old  age  and  gradual  decay,  aged  seventeen  years,  and 
who  had  been  exhibite<l  in  London  as  a  natural  curiosity  :  he  had  never 
weighed  over  17  pomids,  and  tor  the  last  three  years  of  his  life  never  more 
than  [2  pounds."  Among  the  cases  of  emaciation  following  extreme  mus- 
cuiar  atrophy  was  Kosa  Lee  Plemons,  who  at  the  age  of  eighteen  years 
weighed  only  27  pounds.  The  emaciated  persons  are  usually  sickly  and 
lacking  in  vital  resisting  power. 

IL  Local  Atrophy. — Atrophy  of  parts  of  the  body  may  be  simpie — 
that  is,  depend  uj>on  reduction  in  the  size  of  the  component  elements,  or 
tifgenerativf^  de|x?nding  upon  destruction  of  some  of  the  elements  of  the 
part.     Degenerative  atrophy  is  the  usual  form. 

Atrophy  may  also  be  active  ox  passive-  Active  atrophy  depends  upon  the 
inability  of  the  cells  properly  to  appropriate  the  nourishment  brought  to 
them  ;  passive  atrophy  is  caused  by  insufficient  nourishment  reaching  the 
cells. 

Etiology, — .\trophy  may  be  physiologic  or  ]>athologic. 

(a)  Physiologic  atrophy  de]>ends  u]>on  inactivity.  'ITie  muscles  when 
exercised  enlarge  or  hypertrophy,  as  in  the  athlete  ;  when  no  longer  exer- 
cised, their  voluuie  is  only  a  source  of  exj^ense  to  the  economy,  and  they  are 
accordingly  permitted  to  waste,  their  substance  being  otherwise  utilized. 

In  the  development  of  the  lower  animals,  and  to  a  less  extent  in  man, 
certain  organs  useful  during  certain  jieriods  of  life  disapjjear  at  other  jx'riods. 
'ITius,  the  tail  of  the  tadpole,  whfle  very  useful  to  the  aquatic  embryo,  is 
useless  and  incommodious  to  the  amphibious  frog,  and  accordingly  rapidly 
atrophies  about  the  time  the  giUs  disapi)ear  and  the  lungs  expand.  Hoth  tail 
and  gills  undergo  simultaneous  atrophy.  In  the  embryo  certain  structures, 
without  which  its  development  could  not  progress,  undergo  subsequent  atro- 
phy and  may  entirely  disapjxrar.  Among  those  of  the  human  embryo  we 
may  mention  the  urachus,  which  connected  the  bladder  with  the  umbilicus  ; 
the  round  ligament  of  the  liver,  the  omphalome>;enteric  durt,  the  hypogas- 
tric arteries,  etc.  Organs  which  were  of  use  to  antecedent  animals,  but 
which  have  not  yet  become  extinguisheil  in  the  evolution  of  sj>ecies,  some- 
times persist  in  existing  species,  growing  to  unnecessary  proftortions  in  the 
early  development,  but  atrophying  later.  This  is  well  illustrated  in  the  case  of 
the  thymus  gland,  which  is  an  important  organ  in  giU-breathing  animals^ 
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but  apparently  useless  in  mammals.  It  grows  rapidly  in  the  embryo,  is 
large  in  the  child  at  birth,  but  after  birth  atrophies  and  frequenlly  entirely 
disappears  with  the  attainment  of  adult  size. 

Organs  which  cease  to  be  useful  because  of  the  age  of  the  individual  also 
atrophy  \  thus,  after  the  menopause  the  uterus  and  ovaries,  having  no  further 
function  to  perform,  begin  to  atrophy,  and  in  the  course  of  years  become 
quite  small  and  relatively  fibroid. 

(^)  Pathoio^ic  atrophy  may  with  difficulty  be  separated  from  physiologic 
forms.     Its  chief  causes  are  : 

1.  S^miiiy.—ln  old  age  organs  which  have  outlived  their  function,  as, 
for  example,  the  sexual  organs  of  women,  undergo  physiologic  atrophy. 
Pathologic  atrophy  in  old  age  may  be  secondary  to  vascular  changes,  as  in 
the  local  loss  of  sulistance  shown  Ity  the  pits  and  furrows  on  the  surface  of 
the  senile  kidney,  the  thin,  shining,  somewhat  scaly  skins  of  the  aged,  the 
disappearance  of  the  hair  foUicltb,  the  alteration  in  iht  bones  following  loss 
of  the  teeth,  and  the  preponderance  of  compact  over  spongy  tissue  in  the 
bones,  depending  upon  the  disap[>earance  of  the  metabolic  elements  of  the 
osseous  tissues. 

2.  pressure. — Pressure  is  a  common  cause  of  atrophy.  The  foot  of  the 
Chinese  lady,  which  was  kept  bandaged  in  babyhood,  suffers  lx>lh  hypo- 
plasia and  atrophy  in  consequence  of  the  pressure.  The  tight  corsets  for- 
merly fashionable  among  our  own  women,  by  turning  in  the  costal  margins, 
cause  them  to  press  ufxm  a  depressed  liver,  where  the  pressure  causes  a 
marked  loss  of  substance,  so  that  the  liver  may  actually  be  divided  into  two 
parts,  connected  only  by  fibrous  tissue  ('*  Schnurleber  "). 

The  pressure  of  the  thongs  of  heavy  leather  aprons  worn  by  smiths  and 
others  may  cause  atrophy  of  the  subcutaneous  tissues  pressed  upon  and 
lead  to  the  formation  of  a  constriction  corresponding  to  the  position  of  the 
thong.  The  pressure  of  a  truss  worn  to  keep  back  a  hernia  produces  atrophy 
of  the  tissues  pressed  upon.  The  pressure  of  morbid  growths  in  any  j>art 
of  the  body  may  lead  to  atrophy  of  the  contiguous  organs.  The  c  icatricial 
tissue  formed  in  the  organs  in  certain  chronic  inflammatory  diseases,  such 
as  cirrhosis  of  the  liver,  contracted  kidney,  etc.,  causes  atrophy  of  the  paren- 
chyma by  pressing  upon  it. 

;j.  MalTtutritwn.  —  Ischemia  is  a  common  cause  of  atrophy.  If  the  blood 
supply  be  entirely  interrupted,  the  part  undergoes  necrosis,  but  if  it  be  par- 
tially interrupted,  it  undergoes  atrophy.  'Ihis  is  well  shown  by  the  atrophic 
disturbances  following  arteriosclerotic  changes  in  old  age,  and  in  atrophic 
changes  succeeding  thrombosis  and  the  pressure  of  morbid  growths  upon 
vessels. 

4,  Inactivity. — Pathologic  conditions  of  the  motor  nervous  apparatus, 
such  as  are  seen  in  hemiplegia,  paraplegia,  monoplegia,  in  which  only  the 
motor  apparatus  is  interrupted,  are  succeeded  by  atrophy  of  inactivity  with- 
out any  failure  of  normal  influence.  Atrophy  from  inactivity  is  also  well 
illustrated  in  the  remaining  muscles  of  amputated  limbs. 

5.  Failure  of  trophic  innen^ation  is  one  of  ihe  most  frequent  and  most 
pronounced  causes  of  atrophy.  Thus,  in  peri|»heral  neuritis,  poliomyelitis, 
and  the  muscular  dystrophies  the  failure  of  trophic  inner\'ation  is  succeeded 
by  atrophy. 

Morbid  Aiutomy.^ — The  atrophy  of  the  whole  body  is,  of  course,  sym- 
metric. Atrophy  following  symmetric  nervous  lesions  may  also  be  sym- 
metric, but   the  greater  number  of  atrophies  are  asymmetric. 

The  atrophied  part  is  smaller  than  normal,  though  otherwise  resembling 
the  normal  part.  When  certain  muscles  of  the  limbs  atrophy  while  their 
opponents  arc  preserved,  the  limb  may  become  deformed  by  the  acli\'ity  of 
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the  healthy  muscles,  and  many  cases  of  club-foot  and  club-hand  can  be  thus 


explained. 
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(regular  in  distribution,  as  in  arteriosclerosis  of  the 
kidney  and  cirrhosis  of  the  liver,  the  surface  of  the  organ  may  be  marked 
by  pits,  fissures,  and  other  irregularities.  If  the  atrophy  be  uniform,  it  is 
smooth. 

Pathologic  Histology. — In  simple  atrophy  the  component  elements  of  the 
part  may  be  visibly  smaller  than  normal.  This  can  be  well  observed  in  the 
muscular  tissues,  in  whitih  many  minute  fibers  are  present  among  normal- 
sized  fibers. 

Degenerative  atrophy  has  accompanying  whatever  loss  in  size  the  ele- 
ments may  suffer,  the  additional  picture  of  fatty  metamorphosis  or  whatever 
other  necrobiotic  process  may  be  present. 

In  the  so-called  brown  atrophy  of  the  heart  the  muscle  cells  contain 
granules  of  pigment  clustered  about  the  ends  of  the  nuclei. 

Morbid  Physiology. —  Together  with  the  reduction  in  the  volume  of  the 
affected  ])art,  the  physiologic  activity  is  also  necessarily  reduced. 

In  paired  organs,  such  as  the  kidneys,  compensatory  hypertrophy  of  the 
other  organ  usually  occurs  and  increases  the  apparent  dis]iro[iortion  in  si/e, 
though  continuing  the  function.  The  atrophy  of  any  part  is  accompanied 
by  a  correb(X)nding  reduction  in  the  size  of  its  nutrient  vessels. 


NECROSIS. 

Necrosis  is  death  of  a  part  of  the  living  organism.  It  is  local  death  as 
differentiated  from  somatic  death,  or  death  of  the  entire  organism.  The 
dead  part  may  be  an  external  e.\tremity,  or  may  be  an  internal  organ  sur- 
rounded on  all  sides  by  still  living  and  comparatively  normal  tissue. 

Etiology, — The  causes  of  necrosis  may  be  summarized  as  follows: 


FlG.  71.— .\ntrnic  infarci  uf  the  splcL-n:  a.  Vesst-l  wiih  orgiinUed  thrombus. 


1.  Mechanical  injury  may  so  disorganize  and  comminute  a  tis-sue  that  its 
component  cells,  unable  longer  to  maintain  their  integrity  independently  of 
the  integrity  of  the  whole  part,  must  die. 

2.  Thermal  Injuries  are  very  destructive  in  tendency.  Temperatures 
above  35''  to  65°  C.  destroy  the  vitality  of  the  cells  in  a  comparatively  short 
time,  while  higher  temperatures,  such  as  100°  C,  do  so  immediately. 
Temperatures  at  the  opposite  extreme  do  an  equal  amount  of  injury,  and 
freezing  is  a  frequent  cause  of  gangrene. 
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3.  Chemical  Injuries  not  infrequently  occasion  necrosis  and  gangrene. 
Carbolic-  acid,  the  mineral  acids  and  alkalies,  all  cause  necrotic  and  gan- 
grenous lesions  of  the  jiarLs  touched. 

4.  Infection  may  cause  necrosis  and  gangrene.  This  is  in  reality  a  form 
of  loxir  or  chemical  necrosis,  as  the  bacteria  act  through  their  metabolic 
products.     The  tlijilitheria  bacillus  causes  a  sni>erficial  coagulation  necrosis 

of  the  surfaces  upon  which  it  grows, 
and  its  se[>araied  toxic  i)roducts  when 
applied  repeatedly  lo  some  delicate 
tissue,  such  as  the  conjunctiva,  cause 
necrosis  of  the  superficial  cells. 

The  irritating  products  of  the 
tulx^rcle  l)acillus — possibly  the  acid 
separated  In'  de  Schweinitz  and 
others — are  the  cause  of  the  cheesy 
necrosis  of  the  liibercles.  The  mi- 
cro-organisms of  suppuration,  partly 
through  their  own  enzymic  products, 
occasion  the  colliquation  necrosis 
characteristic  of  suppuration.  In- 
fection by  the  diphtheria  bacillus  is 
found  to  cause  gangrene  of  the  cheek 
and  genitalia  in  the  disease  known  as 
namtt. 

5.  Malnutrition  is  a  very  common 
cause  of  ncrrosis.  If  the  nutrition  is 
gradually  withheld,  necrobiosis  with 
atrophy  occurs,  but  if  the  nutrition 
is  completely  shut  off,  necrosis  must 
occur.  Such  changes  are  sometimes 
found  after  the  ligation  of  arteries, 
nnd  sometimes  after  ligation  i»i  the 
great  veins,  where  on  the  one  hand 
thecollaternl  cirndation  is  inadequate 
to  supply  the  needs  of  the  part,  or  on 
the  other  hand  the  retention  of  venous 
blood  in  the  f>art  interferes  with  its 
ox)genation  and  nutrition.  Similar 
necrosis  is  seen  to  succeed  thrombosis 
and  embolism.  Pressure  of  neoplasms 
and  other  morbid  growths  may  ranse 
necrosis  by  gradually  interrupting  the 
blood  supply  until  after  j)rimary  ne- 
crobiosis;  secondary  necrosis  occurs  after  the  diminution  of  the  blood  sup- 
ply becomes  extreme. 

Arteriosclerosis  with  gradual  destruction  of  the  vessels  is  a  common  cause 
of  that  form  of  necrosis  known  as  senile  gangrene. 

6.  Trophic  disturbances  predispose  to  necrosis  by  diminishing  the  resist- 
ing powers  of  the  lissties.  Thus,  in  many  forms  of  spinal  disease  the  tissues 
readily  succumb  to  the  trauma  occasioned  by  the  pressure  of  the  bed  upon 
which  the  patient  lies,  and  necrosis  occurs  at  the  points  pressed  upon.  This 
form  of  necrosis  is  commonly  spoken  of  as  a  dtctthitus  or  '^bedsore** 
Other  examples  of  this  form  of  necrosis  are  the  keratitis  following  injury 
of  the  fifth  nerve,  and  the  f>nf(*ratirt);  a/i'fro(  the  foot.  A  peculiar  necrotic 
affection  of  the  little  toe  occasionally  seen  among  the  dark-skinned  races  of 
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Perforaijng  ulcer  of  the  foot  tn  a 
tabetic  subject  (Miilas). 
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the  tropics  is  known  as  ainhnm.  Its  true  cause  is  not  determined ;  it  oiay 
be  trojjhic  or  may  depend  upon  local  cicatricial  tissue  formations. 

7.  Cachexia  and  other  conditions  of  depraved  vitality  predispose  to 
necrosis  and  gangrene  by  afTording  an  imiisual  oppiortunity  for  the  invasion 
of  the  tissues  by  bacteria  and  by  reducing  the  vitality  of  the  tissues.  Thus, 
in  typhoid  fever  bedsores  are  frequent,  and  in  diabetes  meUilus  local  gan- 
grene of  the  skin  is  common.  In  feeble  infants  and  badly  nourished  children 
noma  of  the  cheek  and  vulva  occasionally  makes  its.  ap|>earance. 

Varieties. — Necrosis  is  usually  evident  both  to  the  naked  eye  and  to 
the  microscope  because  of  the  retrogressive  changes  taking  place  in  the 
tissues. 

i-  Coa^lAtlon  Necrosis. — This  is  death  with  consolidation  or  condensa- 
tion of  the  tissue.  The  process  is  variable  and  not  fully  understood.  It  is 
best  illustrated  in  the  coagulation  of  the  blood,  where  the  union  of  filirin 
factors  and  ferment,  through  the  formation  of  a  new  sul)stance  (fibrin),  trans- 
forms the  fluid  blood  into  a  solid  mass.  Coagulation  necrosis  of  the  same 
kind  is  seen  in  some  cases  of  interstitial  hemorrhage  and  in  numerous  forms 
of  the  inflammatory  exudates,  especially  those  of  croupous  pneumonia  and 
diphtheria,  in  Imth  of  which  true  fibrin  is  formed. 

Fibrin  is,  however,  not  formed  in  other  varieties  of  coagulation  necrosis, 
though  it  is  not  improbable  that  some  related  body  may  be  formed  through 
the  action  of  ferments  derived  from  the  cells  ujjon  the  lymph  and  juices. 
It  is  jx>ssible  in  this  manner  that  the  coagulation  necrosis  of  the  spleen  and 
kidney  succeeds  anemic  infarcts. 

In  other  cases,  as  in  the  form  known  as  caseation  (^Affsy  necrosis  or  tyro- 
ma/osis),  in  which  a  cheese-like  mass  is  formed  througli  the  action  of  bac- 
teria upon  the  cells,  it  is  possible  that  the  bacteria  furnish  the  essential  fer- 
ment. Caseation  is  seen  in  its  most  typical  fornv  in  the  tul>ercle,  where  the 
cheesy  matter  has  a  consistence  varying  from  that  of  cream  cheese  to  that 
of  the  more  solid  forms,  and  may  be  firm  or  <_rumbly. 

2.  Colliquatian  Necrosis. — This  is  death  followed  by  liquefaction  of  the 
tissue.  It  is  best  illustrated  by  the  anemic  infarctions  of  the  brain  that 
follow  embolism.  The  nervous  substance  first  degenerates  (fatty  and  hya- 
line degeneration),  then  melts  away  into  a  semi-fluid  mass,  from  which  the 
necrotic  matter  is  slowly  absorbed,  while  the  fluid  itself  remains  to  form  a 
cyst  (colliquation  cyst). 

CoMiquation  necrosis  is  also  illustrated  by  suppuration,  where  even  solid 
and  resisting  structures,  such  as  tendons,  cartilages,  and  even  bone,  melt 
away  l>eforc  the  bacteria  and  pus  cells. 

3.  iVIuminificatlon  (Dry  Gangrene).— This  is  death  followed  by  inspissa- 
lion  of  the  tissue,  ll  can  occur  only  when  the  dead  tissue  is  superficial  and 
can  be  acted  upon  by  the  air,  and  when  the  conditions  under  which  the 
necrosis  has  developed  have  determined  that  the  tissue  contains  but  little 
moisture.  The  stump  of  the  umbilical  cord  undergoes  dry  gangrene  or 
mummification. 

Mummification  is  most  frequent  in  senile  disease  of  the  arteries  with 
obstruction  of  the  circulation  of  the  extremities  of  the  body.  The  toes  are 
the  usual  seat  of  the  disease. 

Frost-bite,  if  the  tissue  freeze  at  a  time  when  it  is  bloodless,  may  also 
cause  mummification.  Rrgol-poisoning  with  permanent  spasm  of  the  arteries 
may  also  cause  it.  ('ertain  paroxysmal  contractions  of  the  vasoconstrictors, 
as  occur  in  Raynaud's  disease,  may  also  lead  to  dry  gangrene. 

4.  Gangrene  is  necrosis  accomj)anied  by  putrefaction  of  the  tissue.  It 
occurs  almost  exclusively  in  parts  of  the  l)ody  subject  to  external  infection. 
Thus,  it  may  succeed  any  form  of  necrosis  and  many  simple  lesions  of  the 
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thickness,  appearing  upon  the  face.  It  may  also  occur  upon  the  genitalia^ 
which  may  be  destroyed  or  deformed  in  consequence.  The  alTection  is 
commonly  fatal,  and  leaves  unsightly  deformilies  if  recovery  takes  place. 
According  to  recent  researches,  the  disease  is  caused  by  ihe  diphtheria 
bacillus. 

Gangrene  of  the  limg  may  depend  upon  infection  of  devitalized  areas 
through  the  inspired  air.  It  succeeds  pneumonia,  hemorrhage,  etc.,  and 
may  occur  in  a  circumscribed  or  diffuse  fonn. 

Gangrene  of  the  intestine  may  occur  in  strangulated  hernia  and  in  vol- 
vulus and  intussusception,  the  necrotic  conditions  brought  about  by  the 
interrupted  circulation  being  succeeded  by  infection  from  the  intestinal 
canal. 

The  occurrence  of  decomposition  in  the  gangrenous  lesions  naturally 
gives  them  an  ofTensiveness  not  possessed  by  any  of  the  other  necrotic  lesions. 
It  also  leads  to  the  formation  of  gas  blebs  in  the  tissues,  which  are  not  found 
in  other  lesions,  and  to  the  transformation  of  the  tissue  into  a  dark  colored, 
slimy,  pulpy,  stinking  mass. 

Morbid  Anatomy, — The  naked-eye  appearance  of  necrotic  lissue  varies 
with  the  fonUf  extent,  and  condition  of  the  tissue  affected.  Gangrenous 
parts  are  for  the  most  part  greenish  black  in  color,  slimy,  and  lacerable 
in  texture.  Mummified  parts  usually  appear  black  and  dry.  Necrotic  areas 
following  infarctions  of  the  kidneys  and  spleen  are  grayish  or  yellowish  and 
soft.  Necrotic  changes  in  the  nervous  tissue,  according  to  the  presence  or 
absence  of  blood,  etc.,  may  present  themselves  as  red  softenings  yelhw  soft- 
tning^  or  white  softening  {g.  v.). 

Colliquation  necrosis  is  characterized  by  the  melting  away  of  the  tissues  ; 
coagulation  necrosis  by  firmer,  sometimes  crumbly  or  cheesy,  collections. 

Pathologic  Histology. — Necrosis  differs  from  necrobiosis  in  that  the 
changes  are  niofL'  rapidly  destructive  and  more  widespread.  The  actual 
changes  by  which  necrosis  occurs  consist  in  part  of  the  same  changes  that 
are  observed  in  the  metamorphoses.  Thus,  fatly  changes  are  common  in 
the  necrotic  tissues,  and  mucous  metamorphosis  leads  to  a  slimy  formation 
not  unlike  the  slimy  matter  occurring  in  gangrene. 

Microscopic  examination  of  the  necrotic  tissue  shows  that  the  cells  are 
more  homogeneous  than  normal,  and  that  the  nuclei  lack  ability  to  retain 
the  stain.  The  nuclear  substance  seems  to  break  up  and  disseminate  itself 
throughout  the  cell  in  the  form  of  irregular,  tingeablc  fragments.  Later 
these  fragments  disappear  and  all  traces  of  cellular  structure  are  lost.  The 
intercellular  substance  shows  changes  in  an  order  corresponding  to  the 
density  and  resisting  power.  The  fibers  of  the  connective  tissue  swell  and 
become  indistinct  preparatory  to  solution.  Cartilage  and  ligaments  slowly 
melt  away,  bone  resists  almost  indefinitely,  and  when  spontaneous  recovery 
takes  place  in  gangrenous  limbs,  the  bones  often  remain  protruding  from  the 
end  of  the  stump. 

In  coagulation  necrosis,  if  fibrin  be  formed,  it  appears  as  homogeneous 
masses  between  the  tissue  elements  or  as  threads  forming  a  reticulum  between 
the  cells.  In  cheesy  necrosis  the  caseation  is  characterized  by  the  formation 
of  hyaline  and  fatty  granules.  In  the  preliminary  steps  of  this  caseation 
the  cells  become  hyaline  and  show  a  pronounced  disposition  to  cohere  and 
later  to  unite,  with  the  formation  of  protoplasmic  masses  (giant  cells). 
Later  these  giant  calls,  like  the  other  cells  of  the  tissue,  break  up  into  indefi- 
nite granules.  Such  cheesy  areas  lake  no  stain,  and  usually  show  a  slightly 
yellowish  color  in  microsco])ic  sections. 

In  necrotic  tissue  it  not  infrequently  happens  that  the  retrogressive  changes 
lead  to  the  formation  of  new  chemical  compounds,  which  may  appear  in  the 
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tissues.  Of  these,  choleslerin,  leucin,  tyrosin,  and  crystals  of  the  fatty  acids 
.ire  most  frcijucnt  and  easily  recognized.  Gangrenous  tissue  is  also  found 
to  be  replete  with  saprophytic  bacteria. 

A  zone  of  inflammatory  reaction  always  surrounds  an  area  of  necrosis,  or 
occurs  between  it  and  the  nearest  healthy  tissue. 

Terminations. —  i.  Exfolladon  of  the  Sphacelus. — ^This  occurs  in 
gangrene  and  other  forms  of  superfu  iai  necrosis.  The  dead  tissue  is  known 
as  the  sphacelus  or  skmf(h.  'I'he  effort  of  the  organism  is  to  separate  the 
dead  from  the  living  tissue.     The  dead  tissue,  prolwibly  in  consequence  of 


Fig.  75. — Senile  dry  gangrene  of  the  lower  extremity,  showing  line  of  demarcation  (Kektoen). 

the  changes  to  which  it  is  subject  and  the  new  chemical  compounds  that  are 
formed  within  it,  is  a  source  of  continued  irritation  and  injury  to  the  sound 
tissue  against  which  it  impinges.  The  result  is  that  at  this  point  of  contact 
a  zone  of  inflammation  occurs — the  iinf  0/ demarcation.  In  gangrene  of  the 
limlw  the  formation  of  this  line  of  demarcation  is  looked  for  with  the  great- 
est interest  by  the  surgeon,  as  indicating  that  the  gangrene  has  reached 
its  upper  limits,  and  as  soon  as  the  line  forms  entirely  around  the  limb,  am- 
putation can  safely  be  performed  above  it. 

If  such  a  line  of  dennarcation  be  carefully  examined,  it  will  be  found 
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that  the  dead  tissue  is  actually  separated  Irom  the  hving  tissue,  and  that 
between  them  an  interval  is  i'orming  and  widening.  As  the  dead  tissue 
separates  from  the  living  tissue,  an  ulcerated  surface  of  living  tissue  is  ex- 
posed. This  was  known  to  ihc  surgeons  as  the  hue  of  ulceration.  It  soon 
becomes  rovered  with  granulations,  and  the  process  of  active  repair  goes  on 
hand  in  hand  with  the  separation  of  the  sphacelus.  'Jhe  jjresence  of  bone 
in  the  gangrenous  extremities  con)plicales  the  process  of  rejxair  and  makes  it 
practically  iniiwssiblc  for  nature  to  secure  a  satisfactory  result,  as  after  the 
coin]ilcte  exfoliation  of  the  mass  the  bones  remain  j)rotruding.  Surgical 
interference  is,  therefore,  necessary  for  the  successful  majiagement  of  the 
stump. 

^Vhen  the  gangrene  or  necrosis  involves  simply  the  soft  tissues,  as  in  dia- 
betic gangrene  of  the  skin  and  in  nomn,  the  exfoliation  of  the  sphacelus  is 
much  more  simple  and  can  l>e  permitted  to  take  care  of  itself. 

2.  Sequestration  and  Encapsulation. — These  occur  when  the  necrotic 
tissue  is  for  any  reason  prevented  from  being  exfoliated. 

Stquestratton  is  seen  in  necrosis  of  the  bones  follow ing  injur)"  or  infec- 
tion. The  necrosis  is  followed  by  scjKiration  of  the  pcriosiciim,  but  before 
the  dead  lamella  of  the  l»one  can  be  exfobatcd,  an  ossifying  periostitis  (^.  v.) 
occurs  with  the  formation  of  new  heahhy  bone  aliout  and  [arily  upon  the 
dead  lamella.  The  dead  tissue  is  thus  caught  or  sei|uestered,  and  is  in  con- 
sequence railed  a  sequesttitm.  Its  presence  and  slow  retrogressive  changes 
prevent  perfect  recovery,  and  in  cases  of  bony  necrosis  with  the  presence 
of  a  se<iuesinuu  €]>en  sinuses  conununicating  with  the  exterior  remain  until, 
after  months  or  sometimes  years,  the  soquesirum  is  elimimited.  after  which 
the  wound  heals.  .\s  the  presence  of  the  sequestrum  is  the  cause  of  all  the 
trouble,  its  surgical  removal  is  followed  by  immediate  ret:overy. 

Encapsulatii^n  of  the  necrotic  tissue  occvirs  in  the  deeper  organs,  where 
its  |X>siiion  makes  it  imjiossible  for  the  dead  tissue  to  exfoliate.  The  dead 
tissue  having  completed  its  retrogressive  changes  is  little  by  little  absorbed, 
the  contracting  star  tissue  following  it  as  it  diminishes  in  volume,  until,  at 
length,  only  a  llbrous  node  remains.  Such  changes  arc  seen  in  infarcts  of 
the  spleen  and  kidney.  If  the  encapsulating  connective  tissue  does  not  con- 
tnn.t,  the  absorption  of  the  necrotic  tissue  leaves  a  cavity  filled  with  dear 
fluid  (colliquniion  cyst),  as  in  infarcts  of  the  brain. 

J.  Absorption. — Absorption  of  the  necrotic  tissue  usuaJly  follows  necrosis 
of  the  internal  organs,  such  as  is  obse^^■ed  after  vascular  distiirl»ances^throm- 
bosis,  embolism,  infarction,  etc.  It  may  be  preceded  by  the  reactive  inflam- 
mation above  described.  The  absorption  of  the  necrotic  tissue  may  be 
complete,  no  traces  of  the  original  stntcture  remaining. 

.Absorption  follows  collii|uaiion  necrosis  more  readily  than  it  does  coagu- 
lation necrosis. 

4.  Calcification. — When  the  solution  and  absorption  of  necrotic  tissue  are 
delayed,  lime  salts  are  aj»t  to  be  deposited  in  the  mass.  It  thus  happens 
that  old  tubercles  with  cheesy  necrosis  calcify ;  that  fihltholiths^  or  vein  stones 
and  iirteho/iths^  or  artery-  stones,  are  fonned  in  consequence  of  thrombosis, 
and  that  lime  salts  are  found  in  the  cicatrices  of  old  infarcts,  abscesses, 
gummata,  etc. 

5.  Cicatrization  or  Organization. — In  this  mode  of  termination  the 
necrotic  tissue  forms  a  framework  in  which  connective-tissue  fonnation  occurs. 
It  is  best  illustrated  in  thrombo-arterith  and  ihrombophltbitis  (//.  r-.)  which 
succeed  thrombosis  and  terminate  in  organization. 
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l)eath  is  the  cessation  of  life.  The  term  applies  to  the  organism  as  a 
wholt?,  all  its  conipoiiftu  ck'nieats  ceasing  to  live. 

Death  is  the  natural  tenumaiion  of  life,  all  known  h\iiig  beings  being 
uionaL  Although  the  reintegration  of  the  tissues  by  the  intussusception  of 
new  nialter  i-i  one  of  the  phenomena  Lharactcristic  of  life,  there  conies  a  time 
when  this  intussusception  of  new  matter  fails  and  the  tells  die,  the  death  of 
certain  groups  of  cells  determining  ihai  the  whole  organism  must  die. 

l>ealh  may  he  phyuoio^^tt  oi  /*a/Mt>fri£.  The  former  occurs  after  a  length 
of  life  recognised  as  that  normal  to  the  species,  from  general  wearing  out  of 
Uie  cells  of  the  body  and  their  inability  longer  to  carry  on  its  funelions. 
I'iJthologic  death  occurs  from  unnatural  causes,  at  a  lime  when  the  irdi\  idiiai 
is  not  yet  worn  out  and  when  the  cells  are  still  active.  When  a  careful 
analysis  of  the  two  conditions  is  made,  however,  it  is  not  possible  in  all 
cases  to  separate  physiologic  from  pathologir  death. 

A  brief  reflection  will  soon  eonvincc  one  that  all  iiarts  and  functions  of 
the  body  are  not  essential  lo  life.  The  motor  aj>paraiiis.  through  am|Hitation 
of  the  limbs  or  general  i)aralysis,  may  be  entirely  jtui  out  of  service,  yet  life 
continue  unimiaired.  The  sexual  organs  have  nothing  whatever  to  do  with 
the  maintenance  of  life.  All  the  sjjecial  sense  organs  may  be  destroyed, 
yet  life  continue  just  the  same.  Thus,  one  by  one  eliminating  the  functions, 
all  of  which  are  essential  to  health,  we  fmd  that  only  three  arc  indisi>ensable 
to  life — circuliitiotiy  r€spirafh>f/,  and  ifuienaiioti. 

Life  is  impossible  in  a  difl'erentiated  organism  unless  a  nutritious  fluid  is 
circulated  among  its  cells,  and  unless  this  fluid  be  properly  aerated  :  and 
the  maintenance  of  this  circulation  is  im]x>ssible  without  a  regulating  ner\ous 
mechanism  ;  hence,  life  rests  ufjon  this  tripod,  and  when  anyone  of  the  essen- 
tial functions  is  sus|)ended,  nmst  ahnost  inimcdiatelv  cease. 

The  term  death,  as  we  have  thus  far  entployed  it,  signifies  somatic  iicath^ 
or  death  of  the  individual.  It  is  succeeded  some  time  later  by  moUittiar  ^x 
ceiiuhr  dtath.  In  somatic  death  all  those  jihenonicna  whuh  we  recognize  as 
making  up  life  cease,  but  the  cells  live  on  and  many  of  their  activities  can 
be  obser\'ed  for  hours  aftenvard.  This  persistence  of  cellnlar  life  after 
somatic  death  is  far  better  illustrated  t>y  experiments  upon  the  cold-blooded 
animals  than  upon  man.  The  tail  of  the  snake  continues  to  move  "until 
the  sun  goes  down."  The  head  of  a  decapitated  tortoise  can  still  hold  a 
stick  in  its  jaws,  and  its  heart  suspended  in  salt  solution  lontinnes  to  pulsate 
for  many  hours.  The  decapitated  rattlesnake  will  "strike  "  cxaaly  like  the 
normal  reptile  ami  continue  furiously  to  shake  its  rattles.  These  movements, 
which  may  tontinue  for  hours,  are  an  exaggeration  of  the  tiuiscular  Iwitch- 
ings  that  one  often  sees  in  the  freshly  quartered  cattle  in  slaughter-houses. 

That  certain  of  our  cells  long  retain  their  \ilahly  after  the  occurrence  of 
somatic  death  seems  to  I>e  shown  by  whai  appear  to  be  authentic  cases  of 
considerable  growth  of  the  hair  and  nails  after  death. 

Signs  of  Death. — In  nd<lition  to  the  cessation  of  circulation  and  res- 
piration, npon  which  dependence  is  commonly  placed  to  determine  whether 
or  not  life  has  become  extinct,  the  following  injailii'ie  s/j^f/s  oj lieafh  are  of 
im[)ortanc-e  : 

I.  Aigor  mortis^  or  the  coldness  of  death.  With  the  cessation  of  life 
metabolism  ceases  and  the  tenifieratiire  falls  1o  that  of  the  surrounding 
atmosphere.  The  fall  of  temperature  may  occur  in  an  hour  or  two,  or 
may  be  delayed  twelve  or  even  twenty-four  hours.  In  hot  weather,  of 
course,  this  sign  becomes  unimportant.  In  some  cji.ses,  such  as  death  from 
tetanus,  the  temperature  may  continue  to  rise  for  a  few  hwirs  after  death. 
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2.  Rigor  mortis y  or  cadai^eric  rigidity.  The  stiffness  of  death  depends 
upon  the  coagulation  of  the  contractile  substance  of  the  muscles.  It  comes 
on  in  from  four  to  twelve  hours  in  ordinary  cases,  but  may  occur  almost 
immediately  when  death  has  been  sudden.  It  is  said  that  upon  battlefields, 
where  men  and  horses  have  been  instantly  kilted  by  bullets,  they  are  found 
standing  or  half  reclining  in  almost  the  identical  position  assumed  at  the 
moment  of  death.  In  very  slow  death  from  cachexia  and  marasmus  rigor 
mortis  may  not  appear  for  twenty-four  hours.  It  begins  in  the  muscles  of 
the  jaw  and  neck,  is  most  marked  at  the  knees  and  hijis,  and  seems  to  con- 
tinue longest  in  the  hands  and  feet.  When  once  established,  it  continues  until 
decomposition  comes  on. 

3.  Livores  mortis,  or  the  sjwts  of  death.  Cadaveric  lividity  consists  of  a 
livid,  puq)lish  discoloration  of  the  dependent  parts  of  the  dead  body,  caused 
by  the  gravitation  of  blood  from  the  capillaries  of  the  upper  to  those  of  the 
lower  part  of  the  body.  The  color  varies  according  to  the  oxygenation  of 
the  blood.  If  the  superficial  vessels  were  full  before  death  and  the  patient 
cyanosed,  the  spots  will  be  dark.  In  (X)-poisoning  they  are  said  to  be  red. 
The  parts  of  the  body  that  touch  the  table  remain  pale,  liecause  of  the 
inability  of  the  blood  to  enter  the  compressed  capillaries.  Pressure  upon  one 
of  the  spots  is  followed  by  pallor,  caused  by  the  expression  of  blood  from  the 
capillaries  pressed  upon  into  other  vessels.  Cadaveric  lividity  appears  in 
from  six  to  twelve  hours  and  remains.  The  ujjjjer  part  of  the  dead  body  is 
very  jKile  and  white  for  the  same  reason  that  the  dependent  j^rt  is  livid — 
that  is,  because  of  the  gravitation  of  the  blood. 

4.  Putrefaction.  Putrefaction  is  an  infallible  sign  of  death;  its  appear- 
ance varies  in  time  with  the  temperature  and  the  condition  of  the  l)ody  at 
the  time  of  death.  In  hot  weather  ]>utrefa(tion  progresses  much  more  rapidly 
than  in  cold  weather.  liadly  infected  l>odies,  as  those  in  which  gangrene  or 
sejJtic  processes  have  occurred  before  death,  putrefy  more  tjuickly  than  do 
others.  It  is  said  that  the  bodies  of  those  dying  from  venom-poisoning 
putrefy  more  rapidly  than  do  others. 

5.  Loss  of  tissue  eiasticity.  A  dead  body  flattens  where  pressed  upon  by 
the  table  or  bed,  and  ujion  being  raised  does  not  assume  its  normal  rotundity. 
The  low  tem|)erature,  by  congealing  the  fat  of  the  subcutaneous  tissue,  and 
the  occurrence  of  rigor  mortis  in  the  comi>ressed  muscles  explain  the  loss  of 
elasticity. 

6.  Relaxation  of  the  sphincter  musdes.  The  eyes  of  dead  persons  usually 
open,  the  mouth  oj)ens  and  the  jaw  drops,  feces  are  i>as.sed  as  the  sphincter 
ani  relaxes,  and  the  urine  dribbles. 

7.  Loss  of  transparency  of  the  cornea  and  dilatation  of  the  pupils.  The 
pupils  dilate  at  the  moment  of  death  ;  the  (Ornea  shortly  becomes  clouded. 
The  eyes  u.sually  look  directly  forward  and  are  expres-sionless. 


CHAPTER    VII 
PROGRESSIVE  TISSUE  CHANGES. 


HYPERTROPHY. 

Ik  the  broad  sense  in  which  it  is  frequently  employed,  hypertrophy  is,  as 
its  etymology  indicates,  any  kind  of  an  overgrowth  of  the  body.  It  is,  how- 
ever, customary  to  speak  of  true  and  of  false  hvpcrlrophv,  and  to  apply  the 
term  hyp€t trophy  to  the  former,  and  hyperplasia  to  the  latter. 

1.  Hypertrophy  or  tmt  hypertrophy  is  a  uniform  enlargement  of  a.  part, 
depending  upon  increase  in  all  its  coui])onent  elements.  Such  an  enlarge- 
ment is  almost  necessardy  accompanied  Ify  an  increase  of  functional  cai>3tily, 
and,  in  fact,  most  hypertrophies  are  ])hysiologic  in  origin  and  significance. 
They  may  be  either  congenital  or  ac^juired. 

Etiology. — Hypertrophy  may  depend  upon: 

I-  Congenital  Impulse. — Certain  rare  cases  of  enormous  overgrowth  of 
certain  members  during  [jrenatal  and  pobtnatal  life  can  at  present  1>e  ac- 
counted for  only  by  reference  to  some  impulse  cx]>ericnced  during  tlevelop- 
ment.  Cases  of  giant  growth  of  the  fingers  and  toes  are  included  in  this 
class.  Some  defect  in  the  orgnnogeneiic  influences  of  the  body  must  be  at 
the  bottom  of  these  overgrowths,  but  the  mechanism  of  their  formation  is 
not  understood. 

2.  Exercise.  —  Unusual  exercise  demands  increased  energy.  When, 
therefore,  any  part  of  llie  body  is  unduly  active,  Nature  undertakes  to 
compensate  for  the  tax  ]ilaced  upon  it  by  increasing  its  substanc  r  by  a  true 
hypertro]»hy  of  all  its  parts,  so  that  its  function  may  be  increased  to  supply 
the  demantis  made  upon  it.  Such  growth  is,  therefore,  known  as  compensa- 
tory QT  physiohgic  hypertrophy.  Familiar  examples  are  the  well -developed 
muscles  of  the  athlete,  the  arn?  of  the  blacksmith,  the  heart  obstructed  by 
valvular  defects,  and  the  kidney  when  its  fellow  is  diseased,  hypoplastic, 
or  removed. 

3-  Nervous  Impulses. — These  act  in  response  to  stimuli  and  appear  to  be 
reflex  in  charncter.  Shortly  after  conception  takes  place  the  mammary  glands 
become  sensitive  and  enlarge  to  meet  the  expected  demands  of  lactation. 
When  a  large  i>art  of  the  thyroid  gland  is  removed,  the  hypophysis  cerebri 
undergoes  hypertrophy  in  consequence. 

4.  Disease  of  the  hypophysis  cerebri  is  associated  with  arromegafy 
(^.  ?'.),  a  disease  characterized  by  hyi)ertrophy  of  the  tissues  of  the  face  and 
extremities. 

Hyy)ertrophy  is  said  to  be  simple  or  numeric.  In  simple  hypertrophy  the 
size  of  all  the  component  elements  of  the  part  is  increased.  This  condition 
is  seen  in  the  uterus  during  pregnancy.  In  numeric  hypertrophy  the  number 
of  the  component  elements  is  increased.  This  condition  is  more  character- 
istic of  hyperplasia  than  of  hypertrophy.  The  tnith  )  robablv  is  that  in  true 
hypertrophy  both  the  size  and  number  of  the  elements  are  increased. 

Morbid  Anatomy. — Thehypertrophied  part  preserves  its  configuration, 
but  is  larger  than  normal.  It  shows  no  variations  of  color,  consistence, 
structure,  or  function  other  than  arc  compatible  with  its  intreased  size. 
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Morbid  Histology. — Except  when  the  cells  are  measured  to  show  that 
tliey  are  larger  than  iu)rtiial.  the  hy]H:rtro[jhic  (lart  shows  no  hiytologic 
departure  from  the  normal  Daring  the  growth  of  ihc  hy[>ertrophic  part 
an  increased  nuinher  of  dividing  (ells  may  l>e  present,  so  that  the  tissue  may 
more  closeh  resemble  that  of  youth  than  that  of  adidt  life. 

Special  Forms  of  Hypertrophy. — ai{i:antlsni. — Gigantism  is  hyper- 
trophy or  excessive  growth  of  the  entire  bodv.  The  exressive  growth  may 
begin  in  intra-uterine  life,  so  that  when  the  child  comes  to  term  it  is  abnor- 
mally large.     Gigantism  is,  however,  usually  dependent  upon  prolonged  and 
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Fig.  76. — X-my  picture  of  llic  rij;lu  fo'it  uf  ^i  1>"V  vMth  iMii^i'tiii  il  hyiK-rirophy  ul  ihf  third, 
fourth,  and  fifth  toes,  showing  that  the  bones  as  well  as  the  soft  parts  are  involved  in  hyper- 
trophy.   A  li  the  great  unil  D  the  luilc  I?)  toe  (from  a  case  of  Ur.  James  V.  Mann). 


rapid  growth  during  adolescence.  It  depends  npon  exaggeration  of  the 
normal  growth  at  the  regular  time  aiid  is  impossible  late  in  life.  As  will  be 
shown  l)elow,  attempted  growth  in  later  life  fails  to  occasion  any  increase  in 
stature  l>ecause  of  the  union  of  the  shafts  and  epiphyses  of  the  bones,  and 
only  i>rovokes  irregular  enlargements  of  the  extremities  facromegaly).  'Ilie 
giant  is  rarely  vigorous  or  [>owerful  in  proportion  to  his  size,  the  vigor  of 
growth  apparently  being  accompanied  by  diminution  of  the  general  vital 
powers.  Giants,  therefore,  are  commonly  of  delicatL-  and  feeble  physique. 
It  is  impossible  accurately  to  ilehne  what  shall  constitute  a  giant.  The 
average  height  of  men  in  the  United  States  is  approximately  5  ft.  7  in.,  but 
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every  one  knows  men,  not  regarded  as  in  any  way  unusual,  who  measure  6  ft. 
I,  2y  or  3  in.  Exteplionally  tall  men  measure  6  ft.  4  in.  ;  unusually  tall 
men  of  6  ft.  6  or  7  in.  occur,  yet  do  not  merit  the  term  giants,  so  that 
there  is  no  liniii  between  tail  men  and  giants  any  more  than  between  short 
men  and  dwaris. 

Many  of  the  giants  have  found  it  profitable  to  exhibit  themselves,  and 
have  attained  celebrity  in  this  way.  ITie  measurements  given  under  these 
circumstances  are,  however,  rarely  reliable.  Of  the  well-authenticated 
giants.  Gould  and  Pyle  mention  the  **  Irish  (Jiant  "  (O'Brien),  whose  skele- 
ton wns  in  the  collection  of  John  Hunter.  He  was  supi)osed  to  be  S  ft, 
4  in.  tall,  the  skeleton  measuring  92J  in.  Patrick  Cotter,  another  '*  Irish 
Giant,"  measured  8  It.  4  in.  at  the  time  of  his  death.  Captain  Bales, 
familiariy  known  as  the  *'  Kentucky  Giant,**  who  was  a  familiar  exhibitionist 
in  this  country  from  1S66  to  iSSo,  measured  7  ft.  2i  in.  and  was  well  pro- 
portioned, weighing  450  pounds.  His  wife,  Anna  H.  Swann,  the  **  Nova 
Scotia  Giantess,"  was  7  ft.  5^  in.  in  height. 

'I'hc  r/w/if^'  of  gig;iiitism  is  obscure.  Kxaminalions  of  the  skulls  of  giants 
have  shown  an  abnormal  n\ic  of  the  sella  turcica,  suggesting  disease  of  the 
pituitary  body. 

Acromesalyt  which  will  be  again  mentioned  in  connection  with  the  dis- 
eases of  nutrition  and  metabolism,  is  a  setond  form  of  giant  growth,  char- 
acterized by  true  hypertrophy  of  the  features,  hands,  and  feet,  occurring  in 
adult  life,  and  usuallv  lieing  associated  with  disea.se  of  the  ])ituitary  body. 
The  relation  of  gigantism  and  acromegaly  is  probably  very  close.  Gigantism 
is  excessive  growth  during  adolescence  ;  acromegaly,  excessive  growth  in 
adult  life.  Both  conditions  apixMr  to  be  as.sociated  with  enlargement  or 
disease  of  the  h>pophysis  cerebri.  In  some  cases  acromegaly  seems  to  l>e 
hereditary. 

The  disease  occurs  in  both  .sexes,  though  more  frequently  in  men.  It 
usually  appears  at  or  subsequent  to  mitldk-  life.  !t  com.es  on  insidiously, 
and  there  are  a  gradually  increasing  enlargement  of  the  features  and  an  over- 
growth of  the  bands  and  feet.  The  face  may  change,  so  thai  the  sufferer 
Ixjcomes  almost  unrecognizable  to  those  who  have  not  seen  him  for  some 
time.  The  malar  hones  are  greatly  increased,  the  nose  becomes  wide  and 
thick,  the  supra  orbital  ridges  become  ]irominent,  tlie  jaw  enlarges,  and 
the  expression  becomes  dull.  The  hands  and  feet  may  be  enormous  and 
out  of  all  proportion  to  the  size  of  the  individual. 

When  a  dts.section  is  made  and  the  tis.sues  e.vamined,  a  true  hypertrophy 
is  found,  but  the  overgrowth  is  irregular  in  some  particulars.  Thus,  the 
increase  of  bony  sulwtance  is  accorajjanied  by  the  formation  of  numerous 
exostoses  of  small  size  and  irregular  form. 

II.  /^ii/se  hypertrophy  or  hyperplasia  causes  asymmetric  enlargements, 
dei.icnding  upon  increase  of  the  tissues.  It  is  an  exceedingly  common  mor- 
bid process,  and  may  occur  in  almost  any  tissue  and  in  any  organ.  'ITie 
tissue  most  fre<]uently  hyperplastic  is  the  fibrous  connective  tissue. 

Etiology. — The  causes  of  sue  h  hy]>erplasia  as  enters  into  the  formation 
of  tumors  are  obscure,  but  can  he  referred  to: 

I.  Irritation. — The  reaction  of  the  tissues  to  a  mild  degree  of  irritation  is 
usually  accomjianied  by  hyperplasia.  Severe  irritation  |)rovokes  degenera- 
tion or  inflammation.     The  irritations  leading  to  hyperpkasia  may  be : 

((7)  Mechanical. — 'ITie  presence  of  a  foreign  body  in  a  tissue  is  usually 
succeeded  by  a  surrounding  growth  of  connective  tissue. 

The  wearing  of  a  tight  shoe,  by  inducing  mechanical  pressure  upon  the 
skin  of  the  toes  and  provoking  hyperemia,  frequently  occasions  hy|jerplasia 
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of  the  epithelial  tissues,  accompanied  by  keratosis  and  the  formation  of  a 
corn. 

The  obstruriion  of  the  lymphatics  by  certain  parasites,  such  as  fiLaria, 
together  with  the  local  irritation  the  worms  may  cause,  sometimes  leads  to 
enormous  hy]>er])lasia  of  the  subcutaneous  areolar  tissue  and  the  condition 
known  as  ekphantiasis  (^.  ?'. ). 

{h)  Chfmicai, — Alcohol  absorbed  from  the  digestive  tract  and  carried  to 
the  liver  in  the  porinl  blood  causes  irritation  of  the  he[)atic  tissue  with 
increase  in  the  periportal  connective  tissue  and  the  development  of  cirrhosis. 
T-cad  and  other  chcmiral  irritants  cliniiTvalL'd  from  the  body  in  the  urine  act 
similarly  upon  the  kidney,  ])rovoking  incrca^ic  of  its  connective  tissue. 

2.  Trophic  or  Nervous. — In  the  disease  of  childhood  known  as  pseudo- 
hypertrophic muscular  jialsy  the  muscles  are  abnormally  lar^e.  not  because 
of  any  actual  increase  in  their  own  tissue,  but  because  of  hyperplasia  of  the 
intermuscular  fat,  whi<  h  is  succeeded  by 

fatty  degeneration  of  the  muscle  fibers, 
and  eventually  hy  marked  atrophy. 

3.  Loss  of  Tone. — When  throngh 
morbid  changes  the  bulk  of  any  organ 
becomes  tliminishcd,  hyi>erplasia  of 
neighboriiig  tissues  occurs  to  1  onipcn- 
sate  and  fiJl  up  the  gap.  Thus^  when 
one  of  the  kidneys  atroi)hies,  hyjjer- 
plasia  of  the  |>erirenal  fatty  tissue  t:om- 
monly  occurs  to  fill  up  the  space  it  oc- 
cupied. 

4-  Excessive  Nutrition  from  Hyper- 
emia.— In  hyperemia  of  the  uterus  the 
endometrium  sometimes  undergoes  hy- 
perplasia. Chronic  hyperemia  of  any 
organ  is  commonly  associated  with  in- 
crease in  its  connective-tissue  frame- 
work. The  skin  upon  the  hands  of 
laborers,  from  the  hyperemia  and  ir- 
ritation, beromes  very  thick  and  de- 
velops callosities  in  consequence  of 
hyperplasia  of  its  epithelial  layers. 

Morbid  Anatomy. — Hyperplasia 
is  irregular  and  asynimclric.  In  elephantiasis  the  form  of  the  jrart  may 
simulate  the  normal.  luU  it  is  greatly  altered  in  the  relation  of  component 
tissues,  the  functional  capat  ity  beinj:  destroyed  rather  than  increased,  as  in 
hypertrophy.  In  other  cases,  as  in  tumors,  the  hypcryilasia  may  confine 
itself  to  no  limitations  of  form  or  size,  but  the  tissue  growth  may  occur  in 
every  direction.  Hyperplasia  is  readily  recognized  bv  preponderance  of 
certain   lissuc-s  whii  h  destroys  the  symmetry-  of  the  part  affected. 

Morbid  Histology, — Hyj)eri>lasia  ran  be  recognized  microscopically, 
as  macroscopically,  by  the  disproportion  between  the  component  rissue 
elements.  The  diversity  of  fonn  assumed  makes  the  recognition  of  hyper- 
plasia dependent  upon  knowledge  of  the  normal  structure  of  the  organ,  just 
as  its  recognition  by  the  unaided  eye  depends  upon  knowledge  of  the  nor- 
mal anatomy  of  the  part.  The  .striking  increase  in  the  connective  tissue  of 
the  liver  and  kidneys  in  cirrhosis,  the  increase  both  in  fibrous  and  elastic 
tissue  in  the  lung  in  pas.sive  congt*stion,  the  enca|>sulating  connective-tissue 
masses  about  old  tubercles,  gummata,  alwcesses,  etc.,  cannot  fail  to  appeal  to 
the  student  as  sufficientlv  characteristic. 


Fig.  77— KlephaniiMis  of  rnormou<i  rfcrel- 
opmrm  ('■  Barhadoes  leg")  (after  Smith). 
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Metaplasia  is  the  transformation  of  a  tissue  into  one  of  different  t^'pe. 
It  is  illustrated  in  the  fomiation  of  bone  in  the  connective  tissues,  in  the 
mustles  in  myositis  ossiftcans,  in  the  trabecuhe  of  the  lung,  etc.,  also  in 
the  fatty  infiliraiion  of  the  areolar  tissue,  by  which  it  becomes  transformed 
into  adipose  tissue.  The  blastodermic  tyjje  of  the  tissue  is  never  altered, 
Epithehum  never  becomes  connective  tissue,  nor  connective  tissue  epi- 
thelium, 

Ai>[)arent  metaplasia  sometimes  depends  upon  atrophy  or  necrobiosis  with 
wasting  and  loss  of  certain  structures  and  consequent  preponderance  of  others. 


NEOPLASMS  OR  TUMORS. 

A  tumor  is  a  functionlessarul  often  hannful  new  growth,  depending  ujKin 
progressive  hyiierplasia  or  metaplasia  of  tissue.  It  is  atypical  in  structure^ 
though  consisting  of  tissues  normal  to  the  body. 

Tumors  arise  without  api>arcnt  cause.  Inflammation  is  unessential  to 
their  occurrence,  and  their  structure  is  dissimilar  to  that  of  inflammatory 
lesions  in  that  the  characteristic  [thenomena  of  inflammation  are  absent. 
There  is  no  hyperemia,  no  exudation,  no  leukocytic  invasion,  no  granulation 
tissue,  no  cicatrization.  Instead,  the  tissues  in  which  the  tumor  develops 
and  which  surround  it  are  entirely  indifferent  to  its  presence  or  show  changes 
depending  solely  upon  the  compression  or  disorganization  to.  which  they  may 
be  accidentally  subjected.  Moreover,  it  is  chararlcristic  of  tumors  to  increase 
and  persist,  white  intlanimations  lend  to  recover  and  disappear.  Inflamma- 
tory growths  are  always  heteropIastic-=that  is.  consist  of  connective  tissue, 
regardless  of  the  tissue  or  organ  in  which  they  occur  ;  while  tumors  are  in 
many  cases  homoplastic,  or  like  the  tissues  from  which  they  grow. 

Tumors  consist  of  tissues  more  or  less  accurately  reproducing  those  of  the 
normal  individual  either  in  their  embrj'onal  or  adult  condition,  though  ihcy 
ditTer  t'rom  normal  iis.suesand  organs  in  being  hetcrogeneously  and  disad- 
vantageously  placed,  in  i>eing  by  position  and  arrangement  inca]>able  of 
fuiicuon,  and  in  being  independent  of  those  regulating  mechanisms  of  the 
boiiy  by  whit  h  its  parts  conform  to  a  normal  morpholog>*  and  act  in 
harmony.  Exemption  from  such  regulation  causes  them  to  form  actual 
[larasiiic  tissue  masses,  living  at  the  expense,  rather  than  for  the  benefit,  of 
the  body. 

Tumors  differ  from  simple  hyperplasiae  only  by  their  more  circumscribed 
form. 

Morphology. — Size. —  Tumors  know  no  limitations  of  size  except  those 
occasioned  by  internal  conditions,  such  as  ability  to  secure  nutriment 
for  the  continuous  vegetative  activity  of  their  cells.  Fortunately,  internal 
conditions  of  malnutrition  are  met  in  nearly  every  tumor,  precluding  it 
from  attaining  excessive  size.  Occasionally,  however,  the  blood  supply 
of  the  tumor  is  rich,  the  cells  remain  healthy,  and  the  tumor  may  reach  a 
size  and  weight  almost  beyond  belief,  as  in  the  ca.se  reported  by  Delamcter, 
of  a  tumor  weighing  J75  pounds  attached  to  a  patient  weighing  only  100 
pounds. 

External  conditions,  such  as  ulceration  and  infection,  may  also  interfere 
with  the  continuous  enlargement  of  tumors  by  destroying  their  substance. 

Shape. — The  general  tendency  of  every  tumor  is  prolobly  toward  spher- 
icity, but  it  rarely  happens  that  it  is  able  to  grow  without  some  kind  of 
opposition  by  which  its  shape  is  modified. 

A  tumor  mass  developing  within  an  organ  and  meeting  with  an  e^nal 
opposition  on  all  sides,  as  in  the  center  of  the  liver,  is  usually  spherical. 
Such  a  growth  is  known  as  a  notU. 
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When  a  tumor  fomis  in  a  situation  in  which  its  growth  is  unimpeded 
except  upon  one  side,  it  forms  a  hemispherical  enlargement  which  is  some- 
times known  as  a  tuhffcie^  though  this  term  is  confusing  as  suggesting  rela- 
tionship with  tuberculosis,  which  is  not  the  case.  A  plateau-like  growth 
well  illustrated  by  the  epithelioaiata  of  the  skin  is  called  a  _//<//,  tabular 
STvt/lini^. 

A  node  situated  beneath  the  skin  or  a  mucous  or  serous  membrane  may 
in  the  course  of  lime  l>ecome  so  heavy  as  to  make  traction  upon  us  covering 
membrane  and  thus  appear  stalked  or  pedunculated,  receiving  the  name 
po/yp. 

If  the  |>edicle  remain  short  and  the  node  enlarge  so  as  to  overhang  the 
base  like  a  mushroom,  the  growth  is  called  d^fun^us. 

Some  fungous  tumors  are  villous  or  branched  and  justify  the  terms  cauii- 
flowcr  or  dendritic. 

Asa  tumor  is  a  *'  new  growth,"  it  invariably  causes  enlargement  of  the 
part  in  which  it  grows.  Many  tumors  continue  to  enlarge  and  increase  the 
size  of  the  part  affected ;  others,  however,  soon  degenerate  and  ulcerate, 
and  through  loss  of  substance  may  cause  diminution  in  the  size  of  the  [lart 
affected.  When  much  inflammatory  reaction  occur**  cicatricial  fomiations 
with  contraction  may  further  diminish  the  size.  Such  conditions  occur  in 
scirrhous  tumors  of  the  mamma  and  in  tumors  of  the  pylorus  of  the  stomach, 
whose  degenemiing  substance  is  ai)t  to  be  digested  by  the  gastric  juice. 

Color. —  I'ho  color  of  the  tumor  dei>cnds  upon  the  tissue  or  combination 
of  tissues  oi  which  it  consists.  Fatty  tumors  are  yellow  ;  muscular  tumors, 
grayish  red:  sarcomata,  grayish  pink;  mixed  tissues,  such  as  occur  in  car- 
cinoma, are  variegated  because  of  alternating  pinkish  tumor  tissue,  yellow 
fatty  tissue,  and  whitish  fibrous  tissue.  As  the  majority  of  neoplasms  are 
badly  nourished,  their  tissues  usually  appear  paler  than  nonnal  tissues  of  the 
same  kind.  Hemorrhages  and  retrogressive  change  cause  them  to  cont;iin 
dark  areas  occupied  by  disintegrating  blood,  brownish  or  yellowish  areas 
infiltrated  by  blcH>i  pigment,  and  yellowish  or  whitish  areas  of  necrosis. 

The  melanoma  and  rhloroma  are  characterized  by  an  abundance  of 
metabolic  pigment,  by  which  they  may  vary  from  yellow  to  black.  The 
melanoma  may  be  coal  black. 

Consistency. — The  consistency  of  the  tumor  depends  upon  its  structure. 
Tumors  of  Osseous  and  chondrous  tissue  are  extremely  hard  ;  those  of  mucous 
tissue,  extremely  soft.  The  occurrence  of  mucoid  metamorphosis^  in  the  tumor 
makes  it  much  softer,  of  calcareous  infiltration,  veri-  much  harder,  than  it 
would  otherwise  be. 

Number. —  Tumors  may  be  single  or  multiple.  In  most  instances  there  is 
but  one  ])rimary  tumor,  though  there  may  be  many,  l^rge  number>^  of 
secondary  or  metastatic  tumors  mav  arise  from  a  primarii'  tumor.  Sometimes 
malignant  tumors  arise  independently  of  one  another  in  dirTerent  organs  at 
the  same  lime,  as  in  both  mammary  glands,  or  in  one  or  both  mammae  and 
in  the  uterus. 

Benign  tumors  may  also  be  multijile,  though  they  are  entirely  indejfen- 
dent  of  one  another.  Chondromata  may  be  numerous,  especially  when 
affecting  the  ,'<niall  bones  of  the  hands  and  feet. 

The  most  trequent  multiple  tumor  \'^  the  neuromoHuscum  fibrosum^  of 
which  more  than  a  thousand  have  been  counted  upon  one  jiatient. 

Tumors  may  occur  simultaneously  and  independently  of  one  another,  yet 
be  of  different  kinds.  Thus,  a  patient  might  suffer  from  fibroids  of  the 
uterus,  carcinoma  of  the  breast,  ejuthclioma  of  the  ceniN  uteri,  etc.,  at  the 
same  time.  Such  occurrences  are  accidental,  and  cannot  be  interpreted  as 
showing  any  special  predisposition  to  tumor  development. 
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Structure  of  Neoplasms. — All  tumors  corresixjnd  in  slruclure  with 
the  emhryonal  or  fully  (ievfloped  tissues  ol'the  body.  'I'hc  ( orresjtondence  is 
im[>erfect,  however,  because  ol'the  rapidity  of  growth,  irregularity  of  arrange- 
ment, lack  of  function,  and  tendency  to  degeneration  inherent  in  all  neo- 
plasms. 

Typhai,  homoplastic^  or  homologous  tumors  correspond  in  stnicture  with 
the  tissues  from  which  they  spring ;  atypical^  hettroplastic ,  or  httrrolo^^ous 
tutHors  fail  to  do  so.  Primary  homologous  tumors  depend  upon  hyperplasia, 
heterologous  tumors  upon  metaplasia,  of  the  tissues. 

Neoplasms  may  consist  of  single  tissues  with  correspondingly  simple  struc- 
ture, or  of  combinations  of  tissue  beanng  a  more  or  less  complete  resem- 
blance to  organs  of  the  liody.  Virchow  made  this  the  l>asis  of  a  classifica- 
tion in  which  the  simple  tissues  were  chilled  histoiJ  ox  hisfionl,  and  thetunions 
of  combined  ii.s.sues  ort^af/oiW.  Certain  neoplasms  not  easily  referred  to 
either  class  and  containing  derivatives  of  all  three  blastodermic  layers  he 
called  Ura/oj\/  and  considered  analogous  to  inonstere. 

The  simple  or  histoid  tumors  consist  of  adipose  tissue  (lipoma),  fibro- 
connective  tissue  (fibroma),  cartilaginous  tissue  (chondroma),  osseous  tissue 
fosteomaf,  niusiular  tissue  (myoma;,  mucous  tissue  (myxoma ),  and  embry- 
onal connective  ti.ssue  {sarcoma). 

The  organoid  timiors  most  commonly  represent  a  very  atypical  gland-like 
structure,  and  all  contain  epithelial  as  wellasmesoblastic  tissues  (epithelioma, 
adenoma,  and  larcinoma). 

The  teratoid  tumor  best  known  is  the  ovarian  dermoid. 

All  neoplasms  contain  blood  vessels,  nenes,  and  lymphatics. 

The  fi/ooil  7'essels  of  tumors  originate  from  preexisting  vessels.  As  the 
neo]>lasm  develojis  without  organogenctic  influence,  its  vascularization  is  usu- 
ally dispro]>oriionate  to  the  retpiirements.  In  the  greater  number  of  cases 
the  vascularization  is  inadcfjuatc,  so  that  the  growth  of  the  tumor  is  at  the 
expense  of  its  nutrition,  and  degeneration  of  the  older  jxirts  of  the  growth 
is  inevitable.  On  the  other  hand,  the  vascularization  of  the  neo|il;Lsm  may 
be  excessive,  so  that  it  is  penetrated  in  all  directions  by  good-sized  vessels 
(plexiform),  or  contains  vessels  of  unnecessarily  large  size  (telangiectasis),  or 
may  contain  greatly  dilated  blood  cavities  (cavernous). 

The  vascularization  o(  new  growths  is  nearly  always  atypical,  .some  parts 
of  the  growth  being  ple\ifonu,  telangiectatic,  or  cavernous,  other  [larts 
showing  ischemia  wiih  de^ieneration.  The  excessively  vascularized  jjarts  of 
new  growths  are  predisjiosed  to  interstitial  hemorrhages. 

A  common  ]>erulianty  in  the  ves.sels  of  morV»id  growths  is  lack  of  capil- 
laries, owing  to  which  i!ie  blood  cannot  properly  be  distributed  to  the  tissue 
elements,  so  that  early  degeneration  of  cells,  even  of  those  close  to  the  ves- 
sels, is  inevitable. 

In  some  cases  the  stnicture  of  the  vessels  is  defective,  and  in  sarcomata 
they  commonly  have  imperfectly  developed  walls,  and  not  infrctiucntly  ter- 
minate in  simple  channels  or  spacer  among  the  cells  of  the  tumor — a  condi- 
tion predis]>osing  to  the  transportation  of  the  cells  of  the  tumor  to  remote 
regions,  where  metastatic  growths  occur. 

The  rir'n'fs  of  tumors  are  few  in  nimiber  and  usually  atypical  in  structure, 
commonly  being  devoid  of  the  medullary*  sheaths. 

The  lymphatics  of  neoplasms  are  usually  plentiful,  often  superabundant, 
and  may  l>e  ])lexifonn  or  cavernoas. 

Tumors  being  thius  supplied  with  vessels,  nerx-es,  and  IxTiiphatics,  it  is 
pos.sible  for  micro-organisms  to  be  brought  to  them  in  the  same  manner  as 
to  other  tissues,  and  in  them  the  phenomena  of  infection,  inflammation, 
suppuration,  and  other  [wthologic  ]»rocesses  may    take  place.      Repair  by 
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granulation  and  cicatrization  niay  occur  in  tumors  as  in  other  tissues,  though 
the  atypical  condiiions  prevailing  in  all  nco])lasms  cause  some  aberration 
from  the  normal  in  whatever  i>athologic  processes  are  present. 

Though  tnie  that  tumors  usually  grow  from  those  tissues  in  which  they 
occur,  they  differ  from  simple  hy[>erplasia  in  that  the  histoid  tumors  arc 
distinctly  circuiusLribed  by  a  surrounding  ''capsule."  'i  he  more  simple  the 
structure  of  the  tumor,  the  more  distinct  this  rapsttle  ajipears,  and  the  more 
clearly  the  growth  is  dilTerentialed  from  the  normal  tissue.  Such  capsules 
are  most  nearly  perfet  t  in  lipomaia  or  fatty  tumors,  which  almost  sjjring 
fron^  the  noatrix  when  it  is  incised.  The  capsule  consists  in  [xirt  of  tissue 
belonging  to  the  neoplasm  itself,  in  part  of  the  connective-tissue  framework 
of  the  organ  in  which  it  occurs,  and  which  has  been  gradually  pushed  aside 
as  the  tumor  has  grown. 

The  isolation  of  the  tumor  mass  from  its  matrix  by  enca[)sulation  of  this 
kind  has  increased  the  favor  with  which  the  '*  embryonal  rest  theory'*  of 
their  origin  has  been  received. 

The  more  completely  the  tumor  is  encapsulated,  the  less  apt  it  is  to  do 
harm.  Malignant  tumors  arc  either  unencapsulaied  or  have  ver\^  imt>erfect 
capsules-  Sometimes,  as  in  adenoma,  a  pan  of  the  tumor  is  well  encap- 
sulated, while  another  [>art  is  continuous  with  the  gland  from  which  the 
tmnor  springs.  Such  tumors  are  apt  to  take  on  subse'juent  malignancy.  In 
typical  malignant  tumors,  such  as  the  carcinoma,  no  sign  of  encapsulation 
exists. 

Mode  of  GrOM^th. — Tumors  are  said  to  grow  either  by  inierstittiii 
expansion  or  by  peripheral  tnfi/frafion.  All  tiiiuoni  grow  by  interstitial 
ex[)ansion,  or  the  multiplication  of  elements  throughout  their  substant;e. 
Benign  tumors  grow  exclusively  by  this  method,  the  malignant  tumors  add- 
ing peripheral  infiltration.  The  infiltration  is  extremely  detrmieiitaJ  to  the 
infiltrated  tissue,  which  is  slowly  disorganized  by  the  invading  tumor  cells 
which  grow  into  its  interstices,  fill  up  its  lymjjhalk:  S[»aces,  a|i])ropriate  its 
nutriment,  compress  its  elements,  and  so  bring  about  its  gradual  disorgan- 
ization. TumoR  with  a  marked  infiltrative  tendency,  (hough  they  may 
remain  local,  may  invade  the  vital  organs  of  the  body,  and,  by  iransform- 
ing  them  into  neoplasmic  nuisscs  incajiable  of  funciton,  cause  death. 

The  growth  of  tumors  is  limited  chiefly  by  the  amount  of  nourishment 
they  receive.  So  long  as  they  are  ]*roperIy  nourished  they  increase  in  size; 
so  soon  as  they  outgrow  the  nutrient  supply  growth  is  checked  and  retro- 
gressive changes  set  in. 

It  usually  takes  months  or  years  for  a  simple  tissue  tumor  to  become  very 
large,  though  mali^^nani  tumors  may  develop  ipiite  rapidly.  The  more 
simple  the  stnicture  of  the  tumor  and  the  less  the  opfiosition  it  meets  from 
surrounding  parts,  the  more  ra[>idly  it  grows. 

Retrogressive  Changes. —  The  n>osi  frequent  degeneration  of  tumors 
is  mucoid  metamorphosis  of  the  connccti\e-iissue  fibers  and  cells.  It  occurs 
in  badly  nourished  parts,  and  leads  to  the  formation  of  softened  areas  and  of 
colli<|uation  cysts. 

Colloid  metamorphosis  of  the  cells  of  epithelial  tumors  is  frequent,  and  is 
usually  recognizable  macroscopically  by  the  presence  of  cysts  of  varying  size 
filled  with  the  yellowish,  colloid  material.  In  o\arian  cysls  both  colloid  and 
mucoid  degeneration  may  occur,  or  pseudomiicin  may  be  formed. 

Calcification  is  common  in  tumors.  It  mav  take  the  form  of  a  deposit  of 
amor[»hous  granules  or  may  lead  to  actual  bone  fonnation  (ossification).  In 
other  cases  crystalline  s[>heres  and  cylinders  are  formed,  as  in  psammoma 

Pigmentation  of  minora  is  fretiiient  as  the  rcsiili  of  hemosiderin  set  free 
from  destroyed  red  blood  coq>uscles  after  hemorrhagic  e\travasation.     The 
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III.  According;  to  their  tendencies,  tumors  are  described  as  benign  and 
malignant. 

A  hem,[;n  tumor  is  one  whose  inherent  tendencies  are  harmless  and  whose 
injurious  effects  depend  only  upon  accident. 

A  maiij^nant  tumor  is  one  whose  inherent  tendency  is  to  invade  and  dis- 
organize the  tissue  in  which  it  ottura,  retur  when  excised,  cause  the  metas- 
tatic development  of  secondar)'  tumors,  and  ultimately  bring  about  cachexia 
and  death. 

Termination  of  Neoplasms. — It  is  said  by  Comil  and  Ranvier  that 
the  lendency  of  everv*  tumor  is  to  increase  and  persist.  Few  if  any  tumors 
spontaneously  cease  lo  grow  and  disapfiear.  Cessation  of  growth  may  occur 
after  a  time,  or  tlie  growth  of  certain  tumors  may  occur  irregularly,  firogress- 
ing  ra[>idly  at  oiie  lime,  ceasing  when  the  limit  of  nutrition  is  reached,  then 
beginning  gronih  again  at  some  different  point  when  accidental  conditions 
change  the  balance  of  nutrition. 

Slowly  growing  inanmiary  carcinomata  sometimes  show  fatty  degeneration 
of  the  epithelial  telh  in  the  older  ])arts,  and  calcification  of  the  stroma,  but 
in  such  tumors  some  healihy  growing  cells  can  usually  be  found  at  the  perijjh- 
ery. 

A  sudden  reduction  in  the  size  of  a  tumor  usually  depends  upon  absorp- 
tion of  fluid  contained  in  a  cyst  formed  within  it.  The  few  cases  of  which 
it  is  reported  that  small  circumscribed  timiors  of  the  mammary  glands  have 
spontaneously  recovered  may  have  been  errors  of  diagnosis,  no  tumors  being 
present,  but  small  cysls  mistaken  for  them. 

The  tumors  grow  most  rapidly  in  soft  tissues  rich  in  blood  and  lymph 
vessels. 

Neoplasms  may  be  fatal  under  the  following  conditions  : 

!.  \Vhen  a  vital  part  is  pressed  upon  by  the  neoplasm  and  its  function 
suspended.  This  is  particularly  true  of  Huuors  of  the  meninges  which  jiress 
upon  the  brain. 

2.  When  vital  channels  of  the  body  are  obstmctcd.  Tumors  of  the 
abdomen  sometimes  obstnict  the  intestine,  the  ureters,  etc.  Tumors  of  the 
larynx  obstnut  the  glottis  and  prevent  respiration. 

3.  When  ulceration  and  degeneration  of  the  substance  of  the  tumor  cause 
fetal  hemorrhage. 

4.  When  secondary  infection  l;ikes  plaie  tlirough  an  ulcerated  surface. 

5.  When  the  tumor  withdraws  so  much  blood  into  its  own  substance  as  to 
starve  the  affected  individual. 

6.  When  the  tumor  or  its  metastatic  colonizations  cause  disorganization 
of  vital  orgrms. 

7.  When  cachexia  becomes  extreme. 

S.  When  invasion  of  the  veins  causes  sudden  death  from  embolism,  as  in 
rare  vases  of  sarcoma. 

Etiology  of  Tumors. — The  exciting  cause  o{  tumons  is  unknown. 
Many  different  causes  predispose  to  them. 

1 .  Age. — Age  has  a  marked  influence  upon  the  occurrence  of  tumore,  those 
tifwues  tending  to  take  on  the  almormal  development  which  arc  most  active 
at  the  time  of  life  at  which  the  tumor  begins  its  growth.  'Ihus,  the  tumors 
of  youth  nearly  all  grow  from  the  connective  tissues.  Timiors  of  later  life, 
occurring  after  the  activity  of  the  connective  tissues  has  ceased,  are  more 
likely  to  grow  lYom  the  epithelial  tissues.  It  is  on  this  account  that  the  sur- 
geons are  apt  in  rases  of  doubtful  diagnosis  to  classify  nimors  occurring  before 
the  thirtieth  year  as  sarcoma,  those  after  the  thirtieth  year  as  carcinoma. 

2.  Sex. — The  influence  of  sex  upon  the  occurrence  of  tumors  is  marked, 
women  being  far  more  predisposed  to  them  than  are  men,  chiefly  because 
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ihey  possess  organs,  such  as  the  mammary  glands  and  uterus,  commonly  the 
seal  of  tmnors.  but  whose  homologues  in  men  arc  insignificant  in  size  and 
physiologic,  importance,  and  are  rarely  diseased. 

3.  Heredity  has  considerable  influence,  certain  families  being  ])artirii- 
larly  liable  to  mammary,  ulerine.  or  gastric  tarcinomap  from  which  other 
entire  families  are  free.  It  is  only  the  predisposition  that  is  here^litarvt  there 
being  no  evidence  that  the  cause  of  the  tumor  passes  from  i>arent  to  off- 
spring. 

4.  Occupation. — Certain  occupations  and  habits  seem  to  favor  the  occur- 
rence of  tumors  ;  thus,  a  form  of  epithelioma  oi  the  scrotum  is  frequent 
among  chimney-sweepers  and  jTaraffin  and  lar  workers. 

$.  Envtronment. — .\ccording  to  the  obscrvaiions  of  the  English,  the 
geographic  distribution  of  carcinoma  is  not  uniform,  cases  being  much  more 
numerous  in  certain  loi:alities  tlian  in  others. 

The  following  theories  as  to  the  exciting  cause  of  tumors  have  been  evolved 
in  the  course  of  time  : 

1.  The  Mechanical  Theory  of  Vlrchow. — This  theory  accounts  for  tumor? 
by  supposing'  that  they  result  from  local  irritation.  Majiy  ca^es  can  be 
given  to  illustraie  its  probability;  thus,  epithelioiiia  of  the  lip  is  more  fre- 
quent in  men  than  in  women  ;  it  chielly  affects  the  lower  lip,  and  it  is  most 
frequent  in  those  who  smoke  clay  jtipes,  thus  appearing  to  depend  upon  the 
irritation  of  the  lower  lip  caused  by  the  pipe. 

Carcinoma  of  the  gall-bladder  and  bile  ducts  is  in  nearly  all  cases  asso- 
ciated with  the  presence  of  gall-.stones.  Carcinoma  of  the  ston\ach  occurs  at 
the  pylorus,  where  more  or  less  friction  is  said  to  be  caused  by  the  ])assage 
of  the  food.  Carrinom;i  of  the  uterus  is  more  frequent  in  women  who  have 
borne  children  than  in  others.  Epithelioma  of  the  cer\ix  is  more  frequent  in 
married  than  in  sini^le  women. 

In  considering  the  situations  at  which  the  epithelial  tumors  develop,  one 
finds  striking  e.vamples  of  the  fact  that  they  nearly  all  occur  where  some 
particular  irritation  exists. 

What  is  true  of  the  superfu  ial  tumors  is  not,  however,  so  evident  of  more 
deeply  seated  lumors,  and  as  other  e\planaiions  can  be  given  to  anonnt 
for  the  occurrence  oi  tumors  at  the  points  mentioned,  it  becomes  donblful 
whether  irritation  is  not  a  rare,  instead  of  a  common,  cause  of  tumor 
formation. 

Keloids,  it  is  true,  occur  in  neglected  and  otherwise  irritated  wounds,  and 
a  form  of  epithelioma  of  the  skin  sometimes  suc(  eeds  lupus. 

Sarcoma  sometimes  develops  subsequently  to  imumaiic  injuries,  though 
the  relationship  of  the  injury  to  the  tumor  is  not  clear. 

2.  The  Theory  of  Embryonal  "  Rests  *'  and  "  Vestiges  **  of  Cohnheint. — 
This  is  an  cndca\or  to  account  for  the  origin  of  lumors  through  the  displace- 
ment of  fragments  of  embn,'onal  tissue  in  the  dirTercntiating  processes  oi 
embryonal  life.  Such  groups  of  cells  or  fragments  of  embryonal  tissue  are 
known  as  "  rests."  They  have  never  l>een  recognized,  so  are  of  hypothetic 
existence,  though  the  occurrence  of  dermoid  cysts  in  ihc  lines  of  enibrjonal 
fusion  makes  it  probable  that  they  originate  through  serpiestration  of  some 
of  the  superficial  cells,  t'ohnhcim  believed  that  the  sequestered  cells  can 
remain  latent  for  years,  retaining  the  power  10  nmltiplv  should  appropriate 
conditions  ari.se.  The  hypernephroma  of  the  kidney,  formed  by  the  inclusion 
of  detached  fragments  of  the  adrenal  body  in  the  substance  of  the  kidney,  is 
an  excellent  exam])le  of  such  a  growth. 

Sutton  speaks  of  '*  vestiges"  as  the  remnants  of  fetal  organs  which  fail  to 
disap[)car,  and  in  later  life  may  occasion  the  formation  of  cysts  and  tumors. 
Among  them  may  be  mentioned  the  urachus.  the  thyroUiigual  duct,  the  post- 
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anal  gut,  Pfliiger's  tubes,  etc.  Cysts  may  form  from  all  these  by  the  collec- 
tion of  fluid  within  them. 

The  enca])suIation  of  benign  tumors,  which  separates  them  from  the  tissue 
in  which  they  grow,  is  in  suiijtort  of  Cohnheini's  theor)*. 

3-  The  Nervous  Theory. — Those  who  hold  to  this  view  of  ihe  origin  of 
tumors  believe  that  the  source  of  the  trouble  is  to  be  looked  for  in  disturbances 
of  the  tro]>hic  inncr\'aiion,  and  thai  through  local  irregulariiies  of  ner\'Ous 
influence  overgrowth  of  the  tissues  may  lake  place.  While  it  is  conceivable 
that  in  some  cases  this  may  explain  the  development  of  a  tumor  mass,  it  is 
inconceivable  that  many  forms  of  neoplasm  can  have  such  an  origin,  as  there 
is  no  known  lesion  of  the  nerves  accompanied  by  jsroliferations  similar  to 
those  forming  the  tumors, 

4.  The  spermatic  theory  has  been  entirely  abandoned  by  modern  pathol- 
ogists. It  iaiiL;hi  that  the  cells  of  the  body  oc<asionally  betome  stimulated 
to  action  through  the  spermatic  influence  of  other  cells  that  formed  a  sym- 
biosis with  them.     This  theory  is  entirely  antagonistic  to  known  biologic  facts. 

5-  The  Theory  of  Altered  Tissue  Resistance. — This  theory  has  been  ear- 
nestly supported  by  Ribbcri,  who  believer  that  iartinonia  develops  not  so 
much  from  proliferative  tendcnries  on  the  jmrt  of  the  epithelial  cells  as  from 
lessened  resistance  of  the  subjacent  connective  tissue,  'ihe  theory  has  found 
little  support. 

6.  The  Parasitic  Theory. — Many  claims  have  been  made  for  the  impor- 
tance of  I  eriain  l>actcria  sup|>osed  by  their  discoveren*  to  L)e  s[»ecific  for  tumor 
formation.  The  tirst  of  these  were  liactcria,  and  most  important  among 
them  was  a  Ixicillus  which  Scheuerlen  ol'sened  and  thought  to  be  the  cause 
of  carcinoma,  but  which  aftenvard  lunied  out  to  be  the  *' hay  bacillus." 
After  it  had  been  shown  that  the  Ijacteria  sometimes  found  in  carcinoma 
were  merely  accidentally  present,  aiteniion  was  directed  by  Thoma,  Russell, 
Soiidakewitsch,  Sawtchcnko,  Padwyssozki.  and  others  to  small  round  bodies 
found  in  the  cells  and  regarded  as  protozoan  parasites.  'J'hese  *'  parasites  "  (?) 
have  been  observed  in  carcinoma,  epithelioma,  sarcoma,  myoma,  lipoma,  and 
other  tumors.  No  two  observers  have,  however,  described  exactly  the  same 
bodies,  and  it  is  very  doubtful  whether  any  of  the  oVyects  described  are  para- 
sites, or,  if  so,  whether  their  presence  is  other  than  accidental. 

Still  later  Hlimmer  revived  interest  in  the  cellular  inclosures  and  regarded 
them  as  blastomyceies.  He  found  them  almost  invariably  in  carcinoma,  and 
was  apfiarently  successful  in  his  endeaAors  to  cultivate  them  and  to  excite 
neoplasm  fonuation  by  their  inoculation  into  animals.  Still  more  recently 
Gaylord  has  returned  to  the  |>roto?oan  theory,  and  described  small  liodies, 
similar  and  proltably  identiral  to  those  of  I'linmicr,  as  protozoan  parasites. 

One  of  the  great  difficulties  is  our  inability  to  rej)roduce  the  disease  in  the 
lower  animals  bv  the  transplantation  of  *' grafts.*'  Those  suffering  from 
carcinoma  readijy  inoculate  themselves  and  can  readily  be  experimentaUy 
inoculated,  but  healthy  persons  cannot  be  successfully  inoculated  with  tumor 
tissues  taken  from  others. 

Though  the  jwirasitic  theory  of  tumors  is  very  attractive,  and  while  many 
of  the  apparent  difficulties  in  the  way  of  its  acceptance  may  ultimately  be 
explained  away  by  the  demonstration  that  the  parasite  is  one  which  lives  but 
part  of  its  existence  in  man  and  another  \^n  in  some  lower  animal,  its  demon- 
stration at  the  present  time  is  far  from  complete. 

In  truth  we  are  no  nearer  the  correct  solution  of  the  etiology  of  tumors, 
90  far  as  any  accurate  knowledge  of  the  parasites  is  concerned,  than  ive  were 
ten  years  ago. 

The  inoculation  of  tumor  tissue  has  succeeded  in  the  hands  of  Hrnau 
and  Mayet  and  Locb,  although  Alibut,  Shattuck,  Ballance,  and  many  others 
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worked  extensively  upon  the  subject  without  result.  Plimmcr  ]»roflm  ed  con- 
neclive-iissue  hyperplasiit  resembling  tumors  by  the  inoculation  of  i)urc  cul- 
tures of  a  yeast  (?)  whith  he  isolated  from  a  carcinoma  and  supi>osed  to  be  a 
form  of  the  '*  Plininier  body  "  well  known  in  the  carcinoma  cells.  Gaylord 
claims  bimilar  results.  None  of  the  growths  was  identical  w  ith  those  from 
which  the  supposed  parasites  were  cnlti\atKd. 

Hanau  was  successful  in  transplanting  an  eijithelioma  of  the  vulva  of  a 
rat  to  other  rats,  and  Lotb  has  successfully  transplanted  a  cysios;ircoma  q(  a 
white  rat  from  white  rat  to  while  rat  for  many  generations,  but  with  these 
exceptions  inoculation  experiments,  even  on  a  stale  as  thorough  a>  those  of 
Shaituck  and  Hallance,  who  iniroduted  entire  tumors  into  ihe  j)eritoneal 
cavities  of  the  larger  lower  animals,  fail  to  produce  any  neoplasm  formation. 

Classification  of  Tumors. — No  classification  has  yet  been  devised 
that  has  been  sufticieiuly  satisfattory  to  meet  with  universal  approval.  Two 
bases  of  classification  are  iisiudly  adopted,  the  result  heing  either  an  embr)'o- 
logicor  a  histologic  classification,  or,  what  is  very  undesiniblc,  a  combination 
of  tx)th.  The  best  embryologic  classification  is  the  following,  devised  by 
Adami : 

L    LEPIDOMATA  OR  '-RIND*'  TUMORS. 
A.     PRIHARY  LEPIDOUATA. 

t      Cl'ILEIiDOMAlA, 

Tumore  whosr  ctmracicristic  consiuucnts  :ire  overgrowths  of  tissue  derived  directly  from 
the  epibla&tic  lining  mcmbrnncs,  or  true  cplblnsi. 

(a)   TyftcaL — Piipillom.i  and  epidermal  adenomata  (of  sweat,  salivary,  sebaceous, 

and  mnmniary  glands,  etc.)- 
\,b)  /4/^#f(i/.— Epithelioma  proper  and  carcinoma  of  glands  of  cpihlastic  origin. 

3.    HV^NtLF.PIDiiMATA 

(a)  Typical. — Adenoma  and  piipilloma  of  the  digestive  and  respiratory  tracts,  thy- 
roid, pancreas.  Hvcr.  bladder,  eic. 

{Jf)  <4/t'/«ra/.— Carcinoma  dc*v.-|nping  in  the  s;ime  orgnns  and  regions. 

B.     8EC0NDART    LEFIDOISATA. 

3.    MFj^oLEI'IlHtMATA- 

Tumors  whose  characteristic  conitituent*  arc  cell*  derived  in  direct  descent  from  the  per- 
sistent mesothiiium  of  the  embryo. 

(ii)   Typuiii. — Adenoma  of  the  kidney,  testicle,  ovary,  urogenital  ducts;  adenoma  of 
the  uterus  and  prostate ;  adenomat.i   originuiing  from  the  serous  membranes, 
"  mesothelioma  "  uf  the  pleune,  peritoneum,  etc. 
{i)  Atyfical. — Cancer  of  the  abovc-menlmncd  organs;  squamous  endothelioma,  so 
called,  of  <.eroua  surface*,  epithelioma  of  the  vagina. 

4.    ESDOTHEMAI-     LEnnOMATA, 

Tumors  originating  from  the  cndnhcliiim  of  the  blood  and  lymph  vessels;  endothelioma 
and  perithelioma. 

U.    HYLOMATA  OR  "PULP"   TUMORS. 

I     KPI  HYLOMATA. 

Tumors  whose  ch.ir.ictenstic  constituents  are  overgrowtiis  of  tissue  derived  from  the  em- 
bryonic pulp  of  epIbl3-^tic  origin 

(.j)  Typical. — True  neuroma  nnd  glioma. 
(*)  .itypicai. —  "Gliosarcoma." 

a.  HytohylomaTa. 
Tumors  derived  similarly  from  embryonic  pulp  of  hypoblaslic  origin. 
(?)  Chordoma. 

3.   MF-SOHVLOMATA. 
A.  Mesenchymal  Hylomata. — Derived  from  tissues  originating  from  the  persistent  meso- 
blastic  pulp  or  mesenchyme. 

(1?)    T^'picai. —  Fibroma.  lipomn.  chondroma,  osteoma,  myxoma,  and  leiomyoma, 

[b)  Aiypuiil. — Sarcoma  (derived  from  mesenchyniatous  tissues)  with  \\%  various  sub- 
divJsinns^fihrosar'Mmii.  <pindle-cell  snrc'->mn.  oat-shape-crll  sarcomn,  chon- 
drosarcoma, oitcosiircoma    myxosarroma.  melinntic  sarcom;!.  etc. 

IS 
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B,  Mesoihdjii)  Hylomata. — Tumors  which  are  overgrowths  similarly  of  tissues  derived 
from  embryonic  pulp  of  definitely  mcsothcUal  origm, 
Khabdoinyunm. 

This  system  is  extremely  convenient,  but  involves  the  use  of  an  entirely 
new  temiinology  not  yet  incorporated  in  the  lext-books  or  adopted  by 
teachers,  so  that  its  use  at  present  might  serve  to  contuse  rather  than  to 
elucidate  the  subject. 

The  student  can  easily  grasp  the  force  of  a  histologic  classification,  how- 
ever»  and  the  following  i^  lecommended  : 

A.  HUtoid  Tumori.    Tiunort  of  tbe  Connective  TImubb. 

I.   C^mf^std  «>/■  tt»sp4ciiiHzed  tissuts. 

UJ  Of  embryonal  type .      Sartoma. 

I    Fibroma, 
I    Lipoma, 

(*)  Of  adult  type 1    ^'ynma. 

Obteoma, 
\  Chondroma. 

II.  C^mpciaf  0/ spfcuUiMtd tusu4 '  Glioma' 

(  An0omn. 
111.  Com^scJ  0/  comMtutiom  pf  simple  tixsufs  ,    .  •'    I_.ymf»h.ingioma, 

t    l.yn>ph.i(leiioma. 

B.  Organoid  Tnmon,    TumoTB  of  the  Epithelial  TIbbubb. 

I.  CkaracttrizeJ  hy  nme  fihtrs  and  ctttt     .    .  Nfiironia 

11.  Characteriztii  ^y  SHr/act  efith^iium, 

<"^>->'- ;i^"s,a. 

WC-'"-- il^^^Sna. 

III.   CharticUriztd  hy  gtamduhr  ctHs. 

(d)  Conforming  itj  the  normni  typr .Adenoma. 

{h)  Not  conformitig  to  ihf  n-irtnal  typr Carcmoma. 

0.    Teratoid  TnmorB. 
I.  Composed  of  connective  tissue  and  epithelium    .    -^  Dermoid**""**' 

TUMORS   OF  THE  CONNECTIVE  TISSUES. 
I.  CoMK>SED  or   Tissue  of  Kmbrvonal  Typk. 
SARCOMA. 

A  sarcoma  is  a  tumor  consisting*  e^ii^eutially  of  cells  similar  to  those  of 
embr\'onal  connective  tissue.  All  siircomata  develop  from  mesoblastir  cells. 
A  sarcoma  does  not  consist  o^  embryonal  tissue,  for  such  a  tissue  would  ulti- 
mately perfect  its  growth,  which  the  sarc  oma  tissue  never  does.  From  its 
beginning  a  certain  tyj>c  of  round-  or  spindle-cell  structure  persists,  the  cells 
not  transforming  to  perfectly  drvelo])ed  tissue. 

The  types  vary  greatly  :  certain  forms  are  made  up  exclusively  of  round 
cells  :  others  of  spindle  cells  ;  others  of  spindle  cells  and  fil)ers.  llie 
sjiindle-ccll  sarcoma,  which  represents  the  more  advanced  stage  of  connec- 
tive-tissue development,  does  not,  however,  |iass  through  the  round-cell 
stage,  but  is  romj.>osed  of  spindle  cells  from  the  ver>'  beginning. 

The  sarcomata  are  composed  essentially  of  cells,  l)ctwccn  which  a  very 
small  amount  of  intercelhilar  substance,  usually  of  a  tibrillar  form,  is  present. 
Asa  rule,  this  intercellular  tissue  is  comparatively  insignificant,  and  is  seen 
with  difficulty.  In  the  round-cell  sarcoma  it  is  usually  granular  ;  in  the 
spindle-cell  form  reticular. 

Sarcoma  grows  by  infiltration,  so  that  in  addition  lo  the  universal  inter- 
stitial cxjiansive  growth  by  multiplication  of  the  cellular  elements,  the  pcriph- 
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eiy  of  the  tumor  is  not  sharply  circumscrit)ed  from  the  surrounding  tissues,  and 
the  growing  cells  constantly  penu-irale  the  coniiijuuus  tissue,  extending  into  the 
spaces  among  its  component  ceils,  and  lending  to  us  ultjnuue  disorganization. 

Sarcomata^  especially  the  spindle-cetl  variety,  are  occasionally  encap- 
sulated.' They  are  usually  very  ]joorly  provided  with  blood  vessels,  though 
the  similarity  between  sarcoma  tissue  and  granulation  tissue  would  suggest 
that  the  tumor  should  contain  rich  vascular  plexuses,  'i'he  circulation  of 
the  tumor  is,  therefore,  chiefly  capillar)*. 

Not  only  are  the  blood  vessels  few,  but  in  many  cases  those  present  are 
also  imperfect  in  sinicture,  consisting  of  an  endothelial  coat  with  a  tew  sup- 
porting connective-tissue  fibers  and  occasional  muscle  cells.  Considerable 
jjarts  oi  the  tumor  nuy  be  entirely  without  blood  vessels,  but  contain  sinuses 
or  clefts,  through  which  the  blood  circulates  through  the  spongy  tumor  sub- 
stance. In  rare  instances,  and  not  i]»lreiiuently  m  clrcunl^cribed  areas  of 
large  tumors,  the  reverse  condition  may  be  true  and  an  unusual  vascularity 
exist.  Such  tumors  are  described  as  telangiectatic,  cavernous,  or  hemor- 
rhagic, as  the  case  may  be.  The  size  of  the  vessels  may  be  so  great  as  to 
make  the  tumor  pulsate. 

Excessively  vascular  sarcomata  are  known  as  itn^i^wsarcomata. 

Sarcomata  are  usually  devoid  of  lymphatic  vessels. 

Scat  of  Occurrence, — The  tumors  originate  from  the  cells  of  the 
connective  tissues,  and  are,  hence,  of  almost  imiversal  distribution.  Indeed, 
there  is  scarcely  any  tissue  or  organ  o{  the  body  in  which  a  sarcoma  may  not 
develop.  Sarcomata  have  been  observed  in  the  skin,  subcutaneous  tissue  and 
fascia,  subserous  connective  tissue,  choroid,  marrow  of  the  l>one  and  perios- 
teum, dura  mater,  pia  mater  of  bniin  and  cord,  lymph  nodes,  advenlitia  of 
blood  vessels,  nerve  sheaths,  submucous  tissue,  ovary,  and  uterus.  Sarcoma  is 
a  somewhat  rare  primary  tumor  of  organS|  though  secondary  sarcomata  in  the 
organs  are  common. 

Etiology. —  The  sarcoma  is  a  tumor  of  youth  and  early  adult  life.  It  is 
sometimes  congenital  and  occurs  at  all  ages  from  infancy  to  extreme  old 
age.  Its  cause  is  unknown.  A  few  ol>servers  have  claimed  to  (ind  in  and 
among  the  cells  of  the  tumor  certain  parasitic  protozoa,  but  nothing  definite 
is  known  of  the  nature  of  these  Undies.  .\  few  cases  appear  to  follow  trau- 
matism, but  the  majority  occur  inde|«endently  of  any  recognizable  cause. 

Morbid  Anatomy. — Sarcomata  lusually  form  roimded,  more  or  less 
lobulated,  and  irregular  tumors,  which  may  fonn  nodes,  either  imbedded, 
sessile,  pedunculated,  or  pendulous.  They  may  l>e  encaj.tsulateil,  and  are 
ncarlv  always  rather  well  circumscribed,  though  this  depends  upon  the  form, 
the  infiltrating  round-cell  sarcoma  being  without  sharp  demarcation  from  the 
surrounding  tissue.  Upon  section  the  tumors  are  usually  [)inkish  gray  in 
color  and  for  the  most  jiart  homogeneous,  though  this  will  depend  t^ion  the 
variety,  as  will  l>e  shown  l»eIow.  The  apjiearances  are  further  modified  by 
the  presence  of  degeneration,  irregularity  of  vasrulari/ation,  nnd  other  local 
conditions.      The  melanotic  sarcoma  is  easily  recognized  by  its  color. 

Pathologic  Histology. —  The  sarcoma  consists  essentially  of  cells, 
varying  in  the  different  fonns.  Whether  round,  spindle,  or  irregular  in 
shape,  the  cells  are  characterized  by  the  presence  of  large  rounded  or 
ovoid  vesicular  nuclei,  rich  in  niidein,  and  by  a  relatively  small  amount  of 
cytoplasm.  Mitotic  figures  are  numerous  and  beautiful  in  rapidly  growing 
tumors,  while  nuclear  abnoniialilies,  such  as  hyperchromatosis^  karyorrhixii^ 
and  karyo/ysh,  are  frei]ueni.  A  small  amount  of  homogeneous  granular  or 
fibrillar  iniercelkilar  substance  is  always  present,  but  may  occur  in  such  rela- 
tively small  rjuantity  as  to  l>e  entirely  overlooked.  The  cells  are  in  iniimaie 
association   with   the    intercellular  substance,   and   in   [jenciled  or  bnished 
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specimens  do  not  readily  fall  away,  being  held  by  delicate  protoplasmic  prc- 
longations. 

Retrogressive  Degenerations. —  Ihe  irregular  blood  supply  makes 
retrogressive  degenerative  conditions  exceedingly  common.  Only  those 
degenerations  are  observed  which  affect  connective  tissues,  the  most  fre- 
quent being  nmcous  or  myxoMattms  degeneration.  Some  of  the  tumors  seem 
to  degenerate  almost  as  rapidly  as  they  form  ;  others  degenerate  locally 
OS  their  nutrition  fails.  To  both  forms  the  term  myxosarcoma  is  apjilied. 
Tumors  are  frequently //^v//*-///^*/,  either  with  hemosiderin  or  melanin.  The 
hemosiderin  results  from  the  destruction  of  red  blood  corpusiles  after  inier- 
siitia]  hemorrhage,  to  whith  the  imperiect  vessels  of  the  tumor  predispose; 
melanin,  the  more  common  pigment,  from  metalKjlic  activities  of  the  cells. 

Disposition. —  The  sarcomata  vary  through  all  degrees  of  malignancy. 
Some  are  certainly  and  rapidly  fatal  ;  others  liable  to  recur  after  excision  or 
amputation  ;  others  remain  ]jurely  local  and  disorganize  the  tissue  in  which 
they  grow  ;  still  others  are  on  the  border-line  of  bcnignanc}-.  Soft,  moist 
tumors  are  more  apt  to  I'e  malignant  than  finner  and  more  fibrous  tumors. 
All  tend  to  recur  after  excision,  and  the  majority  to  produce  secondary 
growths  by  metastasis.  Metastasis  is  most  frequent  in  the  melanotic,  round- 
cell,  lymphoid,  and  large  spindle-cell  \arieties.  The  small  spindle-cell  and 
giant-cell  sarcomata  recur  locally,  but  are  less  apt  to  be  metastatic.  The 
metastasis  of  sarcoma  takes  place  almost  exclusively  through  the  blood 
channels,  and  is  most  rafiid  when  the  blood  circulates  in  indefinite  S|»aces 
in  the  tumor  and  is  free  to  detach  and  transport  the  cells  to  other  [wrts  of 
the  body.  Lymphatic  metastasis  is  rare  because  the  tumors  contain  so  few 
lymj>hatics.  Sarcomata  of  the  skin,  mucous  membranes,  testicles,  tonsils, 
lymph  nodes,  and  fascia  may,  however,  give  metastasis  to  the  lymph  glands. 

Small  round-cell  sarcomata  of  the  femur  and  maxilla  are  usually  fatal  uithin 
a  year.  Sarcoma  of  the  kidney  rarely  permits  the  patient  to  live  longer  than 
a  year. 

Sarcomata  show  a  remarkable  disposition  lo  invade  and  grow  into  the 
veins,  sometimes  forming  masses  several  centimeters  in  length,  growing  in 
the  interior  of  the  larger  veins,  though  still  attached  to  the  fiareni  tumor  and 
vascularized  from  it.  Such  extensions  sometimes  break  off,  and  if  large,  may 
cause  fatal  embolism. 

Sarcoma  may  become  almost  universal  in  its  metastatic  distribution, 
appearing  as  minute  scattered  foci  over  the  entire  abdominal  viscera,  etc., 
when  it  is  known  as  sarcomatosis. 

The  rapidity  of  growth  in  sarcoma  seems  to  def>end  upon  the  character 
of  the  cells  as  well  as  u]Km  their  nutrition.  The  round-cell  tumors  grow 
most  rapidly,  esjjecially  when  highly  iiiscular. 


SPECIAL  VARIETIES  OF  SARCOMA. 

Round-cell  Sarcoma. — \  round-cell  sarcoma  is  comi>osed  exclusively 
of  round  cells,  between  which  a  {^^^  fibrils  of  intercellular  substances  are 
present.  The  round-cell  sarcoma  represents  the  earliest  stage  of  embryonal 
connective  tissue.  It  is  one  of  the  common  tumors,  and  according  to  Sutton, 
is  almost  **  ubiquitous  "  among  vertebrate  animals. 

Morbid  Anatomy. — The  tumors  are  usually  of  small  size  and  are  rarely 
cncafjsulated.  When  a  freshly  cut  surface  is  carefully  examined,  it  is  (bund 
to  have  a  semi -translucent,  homogeneous  consistency,  resembling  brain  sub- 
stance, and  a  while  or  grayish-pink  color.  The  tissue  is  not  very  firm,  is 
ttsually  friable,  and  when  scraped  with  a  knife  gives  up  a  creamy  substance 
in  unlimited  quantity.     The  longer  and  harder  one  scrapes,  the  greater  the 
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amount  of  creamy  material  he  cnn  colled.  In  fart,  by  thus  scraping  with  a 
bhar[>  instrument  the  cells  of  the  tumor  are  sim[jiy  detached  from  one  another, 
anti  the  tumor  is  httle  by  httle  scraped  away. 

Pathologic  Histology. — The  cells  arc  spherical,  each  being  provided  with 
a  deeply  staining  large  vehicular  nutlcll^,  which  occupies  its  center,  in 
sections  it  is  often  with  difficulty  that  the  student  can  define  the  delicate 
colorless  cytoplasm  surrounding  the  nudeus.  IJy  actual  measurement  the 
cells  are  found  to  be  a  little  lar^^er  than  hmphocytes.  Between  the  cells 
occasional  fibnlla  can  be  seen,  but  the  lun^or  is  composed  so  entirely  of  cells 
that  it  seems  held  together  solely  by  their  cohesion. 

'Hie  Itinior  is  most  fretiuent  in  the  sulicutaneons  tissues,  but  may  oc  cur  in 
almost  any  part  of  the  body.  It  is  highly  malignant,  nearly  always  lead- 
ing to  a  fatal  termination,  life  not  being  prolonged  more  than  a  year  or 
two  in  most  cases.  The  secondary  growths  occur  in  the  lungs,  liver, 
spleen,  kidney,  and  other  organs. 

<_)ccasional  small  round-cell 
sarcomata  b)ear  a  close  resem- 
blance to  the  structure  of  lymph 
nodes— that  is,  between  the  sar- 
coma cells  a  connective-tissue  re- 
ticulum with  bmni  hcd  .-ind  stel- 
late cells  is  present.  This  forni 
•is  described  as  lymphosarcoma  or 
iymphadcnoid  sarcoma.  Its  ma- 
croscopic appearance  is  identical 
with  that  of  the  small  round-cell 
sarcoma,  but  its  distribution  is 
rather  more  biuited.  It  most 
freqvienlly  occurs  in  the  medi- 
astinum, in  the  subpleural  and 
subperitoneal  connective  tissue, 
at  the  ba^e  of  the  tongue,  in  the 
tonsils,  and  in  the  testes. 

In  disposition  the  two  tumors 
are  similar,  both  being  highly 
malignant  and  usually  fatal. 

Large  Round-cell  Sarcoma. — The  cells  of  the  round-cell  sarcoma 
may  be  usually  large,  and  sometimes  unequal  in  size.  Tumors  rotnposcd  of 
such  cells  are  called  iar^c  roufui-ceH  sarcomata.  They  occur  in  the  motor 
ap|.)aratus,  the  skin,  ovary,  testicle,  and  lymphatic  nodes.  In  general  their 
appearance  is  sinular  to  that  of  the  ordinary  form,  but  they  are  less  soft  and 
not  so  much  creamy  material  can  be  scrajjed  from  them.  In  addition  to  the 
large  size  of  the  cells,  the  microscope  shows  considerably  more  intercellular 
substance,  so  that  a  distinct  network  of  fil>ers  mny  intercept  the  cells.  The 
intercellular  substance  itself  not  infrefpiently  contains  cells  of  the  connective- 
tissue  type,  which  contrast  with  the  large  round  cells  of  the  tumor.  An 
alveolar  arrangement  of  the  cells  is  common.  The  cells  are  not  always 
roimd,  but  may  be  faceted  or  even  attenuated. 

The  clinical  characteristics  of  the  tumor  in  general  resemble  those  of  the 
small  round-cell  form,  but  it  is  the  less  malignant.  It  is  said  by  Payne  that 
the  secondary  growths  oi  spindle-cell  sarcoma  sometimes  assume  this  form. 

Spindle-cell  Sarcoma. — A  s]jindle-cell  sarcoma  consists  exclusively 
of  spindle  cells.  The  tumor  is  of  fretiuent  occurrence,  and  Warren  considers 
it  to  be  the  most  tomnion  form  of  sarcoma. 

Morbid  Anatomy. —  I'he  tumors  vary  much  in  size,  some  becoming  no 


4M 

%i&A 

1%^ 

% 

\ 

*,Jlf^HP^^r 

J 

"^«^^<^^  ^ 

^^ 

Fig.  78— Small  round-cell  sarcoma  of  the  lower 
jaw.     Oc.  3  ;  ob.  D.  D. 


l82 


PA'OGMESS/rE    TISSUE  C//ANGES. 


larger  than  an  egg,  others  much  larger,  in  some  cases  attaining  the  size  of  a 
man's  heari,  and  in  rare  cases  still  larger  dimensions. 

They  are  &oiiictiines  circuniscrihed,  rarely  disiintUy  encapsulated,  but 
invade  the  surrounding  tissues  in  all  directions.  t)n  section  they  appear 
pink  or  grayish  in  color,  slightly  mottled,  and  glistening.  They  are  not 
quite  so  homogeneous  in  a[!]*earance  as  the  round-cell  variety,  and  at  times 
it  is  possible  to  make  out  with  the  naked  eye  the  direction  of  the  cellular 
bundles  forming  the  tuniur.  When  the  tumor  is  scraped  the  spindle  cells 
detach  less  readily  than  the  round  cells,  and  the  knife  does  not  collect  so 
much  creamy  pulp  as  from  the  round-cell  sarcoma.  This  probably  dei)ends 
upon  the  greater  cohesive  surface  afforded  the  elongate  cells. 

Pathologic  Mistology. —  Ihe  cells  may  be  oval  or  oat-shaped,  or  may  be 
elongate  like  epithelioid  cells,  or  at  times  extremely  long,  so  as  closely  to 
rescnil)le  the  unstripcd  nuisde  cells.  As  a  nile,  the  cells  are  arranged  with 
their  long  diameters  [jarallel.  In  very  soft  tumors,  however,  they  may 
be   irregularly  arranged.      I'^ch  cell   has  an  oval   vesicular  nucleus,  which 

stains  intensely.  The  tumor  is 
made  u]<  of  bundles  of  cells  ar- 
ranged jmrallel,  passing  in  and 
out  among  one  another.  The 
result  of  this  arrangement  is 
that  in  all  sections  of  such  tu- 
mors one  is  apt  to  find  cells  cut 
longitudinally>  obliquely,  and 
transversely.  Klets  of  carti- 
lage are  fre(iiiont  in  sjiindle- 
cell  sarcoma,  ttnuors  contain- 
ing them  being  known  as  f/wn- 
linfyitif^  sarcomata.  Bony  spic- 
ules also  commonly  occur  in 
parosteal  and  periosteal  sarco- 
mata, which  are  then  known  as 
vssi/yift^  sarcomata. 

'i'hese  tumors  represent  a 
later  stage  of  granulation  tissue 
than  those  composed  of  round 
cells. 

>\'hen  the  cells  are  closely 
{jacked  together,  it  may  be  im- 
possible to  make  out  their  individual  limits,  though  the  student  can  usually 
find  detached  cells  at  the  edges  of  the  section  of  tissue.  If  iniercelhilar 
substance  be  present  in  sjiindle-cell  sarcoma,  it  is  in  very  small  amounts,  and 
is  not  at  all  apf>arent  when  ordinarily  examined.  Mallory's  method  of  stain- 
ing connective-tissue  libers  defines  a  reticulum,  howc\er,  where  it  cannot 
otherwise  l»e  seen. 

Sometimes  a  considerable  amount  of  fibroconnertive  tissue  can  be  seen 
between  the  cells.  Tumors  with  this  structure  being  dense  and  hard,  are 
properly  termed  fibrosarcoma. 

The  spindle-cell  sarcomata  are  more  likely  to  contain  blood  vessels  than 
the  round-cell  varieties.  The  cells  usually  surround  them  as  a  kind  of  mantle, 
or  the  blood  vessels  pass  between  encircling  bundles  of  cells.  The  cells  of 
some  of  the  tumors  are  uniformly  small,  those  oi  other  tumors  uniformly 
larger  and  sometimes  very  much  larger.  This  leads  to  division  of  spindle- 
cell  sarcomata  into  two  classes,  composed  res|^ectively  of  smaii  and  iarge 
spindle  celts. 


Fig 


7Q. — Spindle-crll    sarcoina    of 
gland.     Oc.  3  ;  ob.  9. 
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Among  the  spindle  cells  multinucleated  cells  are  not  infrequently  found, 
and  giant  cells  are  more  common  than  in  any  other  tbmi  of  sarcoma.  Occa- 
sionally stellate  and  irre^ilar  cells  are  oL>serv'ed. 

The  tumors  grow  from  various  connective  tissues,  such  as  fascia,  subcu- 
taneous and  submucous  tissues,  intermuscular  se])ta,  periosteum,  and  from 
the  fibrous  tissue  of  glands,  especially  the  mammary  gland.  They  are  firmer 
than  those  of  the  round-cell  \ariely.  and  may  even  approach  to  fibroma  in 
hard  ness. 

The  spindle-cell  sarcoma  is  malignant,  its  malignancy  varying  according 
to  the  size  and  looseness  of  the  cells.  Thus,  the  small  spindlc-cell  sarcoma  is 
less  malignant  than  the  large  spindlc-cell  sarcoma,  and  the  fibrosarcoma  least 
so.  rhe  circumscribed  and  encapsulated  tumors  are  also  much  less  malig- 
nant than  the  infiltrative  form.  The  malignancy  consists  in  destructive 
infiltration  of  the  tissue  in  vvhii.h  they  grow,  in  recurrence  after  excision,  and 
in  metastasis. 

Spindle-cell  sarcomata  are  less  prone  to  give  metastasis  than  are  the 
round-cell  sarcomata,  probably  l>ecause  the  shape  of  the  component  eel U  and 
length  of  attached  snrt'ace  between  each  and  its  neighbor  lessen  the  farility 
with  which  they  can  be  torn  loose  and  tninsi)orted,  and  probably  explains 
why  the  fibrosarcoma,  in  which  the  ceils  have  scarcely  any  freedom,  is  the 
least  malignant  form. 

Paget  called  these  tumors  reatrrenf  fidroids,  and  Lemberl  spoke  of  them 
z&  fibroplastii'  htmors.  In  the  mammary  gland  they  not  infreipicntly  con- 
tain cysts  which  seem  to  depend  ui)on  the  presence  of  included  jiortions  of 
the  glandular  substance  in  the  sarcoma.  These  acini  or  ducts  dilate,  forming 
cysts,  into  which  the  sarcoma  tissue  subsciiiienily  grows,  transforming  them 
inio  narrow  spaces,  which  appear  in  sections  like  the  canaliculi  of  the 
gland.  The  tumors  arc  seen  only  in  the  mammary  and  other  glands,  and  in 
their  secondary  growths  the  canaliculi  with  their  epithelial  linings  arc 
absent. 

Giant-cell  or  Myeloid  Sarcoma. — A  giant-cell  sarcoma  is  one  com- 
posed ol  spindle  i  ells  or  of  lound  cells,  but  couuiining  many  giant  cells. 

Seat  of  Occurrence. —  These  tumors  occur  most  freifiiendy  in  connection 
with  the  osseous  system,  where  they  occur  as  central  tumors,  usually  of  ihc 
long  bones,  especially  the  upper  end  of  the  tibia  and  lower  end  of  the 
radius.  Because  of  their  situation  they  usually  attain  a  large  size  before 
attracting  attention  to  themselves,  and  liecause  of  their  deep-scaled  position 
are  frequently  permitted  to  remain  until  inconvenience  necessitates  0|>cra- 
tion. 

Morbid  Anatomy. —  I'he  tumors  arise  from  (he  medulla  of  the  long  bones, 
and  are  fre'pienily  encapsulated  and  distinctly  <  ircumscribed.  They  varj' 
from  moderate  softness  10  distinct  firmness  in  lonsisience,  are  reddish  brown 
or  maroon  in  color  upon  section,  and  have  a  somewhat  fibrous  appearance. 
The  diflerence  between  spindle-cell  sarcoma  and  giant-cell  sarcoma  cannot 
always  be  made  out  with  the  naked  eye. 

The  origin  of  the  tumor  from  the  marrow  of  the  bone  gives  it  the  tiatne 
myeioid sariom<i,  by  which  it  is  often  known. 

Pathologic  Histologry. — The  yiant  cells  may  be  few  and  small  or  large 
and  numerous.  Ihey  may  be  (jrescnt  in  certain  parts  of  the  tumor  only.  It 
is  not  unusual  to  find  them  containing  as  many  as  100  nuclei.  They  are 
circumscribed  in  outline,  and  the  peripheral  portion  of  the  cytoplasm  is 
free  from  nuclei,  which  gather  together  in  a  mass  in  the  more  central  [jart. 
Inasmuch  as  ihc  nuclei  of  spindle  cells  are  oval  in  form,  it  is  onlv  natural 
that  the  nuclei  of  the  giant  cells  of  this  fonn  of  sarcoma  should  also  be  oval. 
The  nuclei  of  the  giant  cells  usually  have  their  long  diameters  |)arallel. 
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The  formation  of  the  giant  cells  is  not  clear.  In  the  round-cell  sarcoma 
the  giant  cells  ap|iear  to  be  fonned  by  kanckincsisof  nuclei  without  division 
of  the  cytO|>lasm.  This  niay  also  be  true  in  some  cases  in  which  the  giant 
cells  occur  in  si)indlc-cell  sarcoma,  hut  this  explanalion  will  not  suffice  for 
all  cases,  for  if  one  closely  examines  the  spindle  ceUs  near  the  giant  cells 
of  such  tuntoni,  it  will  usually  be  found  that  their  t  yto|»lafin»  is  in  an  unhealthy 
condition  and  that  there  is  more  or  less  widespread  tendency  lo  de^^eneration, 

which  can  scarcely  be  cor- 
rectly lermetl  hyaline,  though 
the  cells  appear  unusually 
transijarent  and  become  un- 
usually viscid.  This  viscidity 
seems  to  be  the  key  of  the  sit- 
uation, as  it  pemiits  conflu- 
ence or  fusion  of  the  cyto- 
plasm of  neighboring  cells, 
with  the  resulting  formation 
of  multinuclear  masses  or  giant 
cells. 

The  giant-cell  sarcoma  is 
the  mosi  l»enign  form  of  sar- 
con\a.  It  dis0rgani7.es  the  tis- 
sue in  which  it  grows  and  some- 
times recurs  after  excision,  but 
the  occurrence  of  metastasis  is 
rare. 

The  bones  most  likely  to 
be  affected  are  long  bones,  the 
tumor  usually  developing  from 
the  cancellous  tissue  at  the  ex- 
tremity. The  most  usual  situa- 
tion is  the  lower  end  of  the 
femur  and  upper  end  of  the 
tibia.  As  the  lumor  grows  the 
bone  is  invaded  and  eroded, 
and  sometimes  made  porous,  so  as  to  be  unustially  liable  to  fmcture.  Some- 
limes  it  grows  from  the  perioe^leum,  this  being  es|>ecially  common  upon  the 
jaw,  where  the  tumor  is  railed  an  epulis.  The  external  dimensions  of  the 
tumor  give  no  evidence  of  the  extent  to  which  the  marrow  cavity  and  can- 
cellous structure  of  the  bone  may  be  invaded,  so  that  surgeons  in  operating 
find  it  expedient  to  remove  the  entire  diseased  bone  and  amputate  at  a  joint 
rather  than  to  excise  the  tumor  or  perform  a  partial  amputation. 
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Fl(i.  80.— Giani'CcIl  sarcoma  of  the  ihigh 
celU  ;  b,  spindle  cells. 


a.  Giant 


MISCELLANEOUS  FORMS  OF  SARCOMA. 

Some  sarcomata  receive  special  names  from  other  characteristics. 

Multiple  Myeloma. — The  multiple  myeloma  is  a  tumor  developing 
from  the  red  bone  marrow,  characterized  by  multiple  prin»ar)'  occurrence, 
chiefly  upon  the  sternum,  ribs,  vertebrx,  and  skull,  and  tending  to  replace- 
ment of  the  bone  by  tumor  tissue.  It  has  been  variously  described  as  angio- 
sarcoma, lymphosarcoma,  lymphadenia  ossium,  and  general  lymphadenoma- 
tosis.  It  was  first  called  nuiUi|>le  adenoma  by  J,  von  Rnstizky.  It  is  a  rare 
tumor,  only  about  20  rases  having  been  recorded.  The  clinical  features 
with  which  it  is  associated  arc  peculiar  in  resembling  progressive  pernicious 
anemia.     I'he  urine  nearly  alwa}'5  contains  consideralile  albumose,  and  some- 
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limes  a  small  quantity  of  albumin.  Asthenia  is  usually  marked,  there  is 
considerable  pain,  and  death  lakes  place  slowly,  sometimes  preeeUcd  by  un- 
consciousness. For  these  reasons  some  pathologists  have  come  to  look  upon 
the  disease  as  related  to  leukemia,  and  have  described  it  as  a  form  of  pseudo- 
leukemia. 

Pathotogic  Anatomy. — The  tumors  are  multiple.  The  sternum  and  ribs 
are  usually  aJfected  ;  sometimes  the  vertebrae  and  skull.  The  tumors  are  dark 
red  in  color,  like  the  red  bone  marrow,  nodular  in  form,  and  soft  in  consist- 
ence. I^rge  tumors  of  this  kind  are  occasionally  pulsatile.  The  osseous 
tissue  appears  to  be  absorbed. 

Pathologic  Histology. — The  tumor  is  composed  essentially  of  cells  which 
have  usually  been  dest  ribcd  as  lymphocytes,  but  which  Wright  describes  as 
identical  with  Unna's  plasma  cells,  which  are  normal  components  of  the 
bone  marrow.  According  to  Wright,  the  tumors  do  not  grow  from  the  bone 
marrow  as  a  whole,  but  depend  upon  proliferation  of  the  plasma  cells.     The 
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Fig.  8i. — Alveolar  small  round-cell  sarcoma.     Zeiss.  Oc.  4;  ob.  c. 


tumor  is  made  up  of  dense  aggregations  of  these  cells  with  wide  blood  spaces 
without  definite  walls,  and  an  intercellular  substance  consisting  of  fine  fibers. 
The  old  bone  melts  away  before  the  growing  lumor,  scarcely  any  new  bone 
being  formed,  so  that  the  tumor  soon  reaches  the  periosteum,  which  it  first 
infiltrates,  then  involves  the  contiguous  tissues. 

There  arc  no  distinctive  blood  changes  associated  with  the  disease.  In 
Wright's  case  there  were  4,700,000  red  and  5000  white  blood  corpuscles 
and  60  per  cent,  of  hemoglobin. 

Alveolar  Sarcoma. — 'I'his  is  a  round  or  spindle-cell  sarcoma  divided 
into  larger  or  sinalk-r  cell  masses,  separated  from  one  another  by  intermediate 
bands  of  fibrillar  or  cellular  tissue,  forming  a  reticulum.  It  is  the  alveolar 
apf>earancc  which  chamcicri/es  it.  An  alveolar  arrangement  may  be  simu- 
lated in  rapidly  infiltrating  sarcomata,  but  is  then  observed  only  at  the  pe- 
riphery of  the  tumor.     In  the  true  alveolar  sarcoma  the  typical  arrangement 
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extending  throughout  all  parts  of  the  tumor  characterizes  both  primary  and 
secondary'  growths.  The  partitions  consist  of  well-formeri  fibers  of  connec- 
tive tissue.  The  blood  vessels  of  the  tumor  may  be  few  or  many,  well 
develo[>ed  or  poorly  developed,  and  are  usually  found  in  the  fibroconnective- 
tissne  bands,  ramifying  throughout  its  structure, 

In  rare  cases  the  partitions  consist  entirely  of  ceils  like  those  seen  in 
spindle-cell  sarcoma.  These  cells  may  form  the  retiniliim  in  a  round-cell 
sarcoma,  but  one  must  be  careful  in  observing  tumors  of  this  kind  lest  he 
mistake  for  round  tells  the  transverse  sections  of  sjjindle  cells. 

The  alveolar  sarcoma  is  said  to  be  highly  malignant.  It  is  difficult  to 
explain  why  this  should  be  the  case,  unless  the  alveolar  appearance  simply 
signifies  that  the  tumor  has  a  rapidly  infiltrating  character.     The  tumors  may 
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Fig.  82. —  Endottielioma  of  the  pleura.  (Zeiss,  Oc.  a.  ob.  c.)  The  illuslratton  shows  ibe 
cellular  growtti  in  lite  form  of  cyliiidhc  miLues  wh)cli  611  crevices  ol  the  (issue,  probably 
origtiuklly  lymphatic  channels. 


have  fref|uently  t)een  confounded  with  carcinoma,  to  which  they  sometimes 
bear  close  resemblance.  Certain  charat  lerisiirs,  if  well  marked,  will  aid  in  a 
differential  diagnosis  :  thus,  the  lymphoid  character  of  the  sarcoma  cells,  the 
nature  of  the  tissue  from  which  the  tumor  originates,  the  staining  properly 
of  the  nuclei,  etc.,  may  be  positive  aids,  though  in  many  cases  they  fail. 
Especially  is  this  the  case  in  the  form  of  alveolar  sarcoma  known  as  enJo* 
theiwma. 

Alveolar  sarcoma  frequently  originates  from  the  skin,  but  may  grow  from 
the  bones,  lymphatic  glands,  and  pia  mater.  In  the  skin  its  development 
usually  takes  place  from  pigmented  moles  and  warts.  It  also  occurs  not  in- 
fretjuently  from  the  .serous  membranes,  notably  the  pleura  and  peritoneum, 
in  both  of  which  situations  it  is  called  endothelioma. 

Endothelioma. —  The  endothelioma  is  a  tumor  originating  from  endo- 
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thelial  cells.  It  occurs  in  the  membranes  of  the  brain  and  spinal  cord, 
plfura,  j>eritoneum,  lymphatics,  testicle,  liver,  ovan',  brain,  parotid  gland, 
an(E  skiju 

Morbid  Anatomy. ^Macroscopically,  the  timiors  form  more  or  less  cir- 
cumscribed, fattened,  (imi,  grayish-white  growths, with  many  auxiliary  growths 
and  Iretjuent  prolongations  in  the  direction  oi  ihe  lyni}>halic  current.  Upon 
section  they  present  a  luoitlt-d,  granular  appearance  resembling  carcinoma, 
and  depending  upon  alternating  nests  of  cells  and  inlemiediate  fibrous  bands. 
This  a[t]iearance  i^  characteristic  of  alveolar  sarcoma  and  not  peculiar  to 
endothelioma  alone. 

Patholo^c  Histology. — In  its  early  development  the  tumor  consists  of  a 
fibrous  stroma,  formed,  at  least  in  jxirt,  of  the  tissue  in  which  the  tumor 
grows.  In  the  spaces  in  this  matrix  are  numerous  cell  nests  with  branched 
extensions,  highly  suggestive  of  curcinoma  nests,  but  not  always  clearly 
differentjable  from  the  cells  of  the  surrounding  connective  tissue.  These 
cells  c^Ti  be  classified  as  endothelial  cells  only  by  carelul  inspection.  Their 
resemblance  to  epithelial  cells  is  sometimes  great,  and  reliance  must  not  be 
placed  upon  the  niicroscojjic  appearance  solely,  but  in  all  cases  attention 
must  be  paid  to  the  origin  of  the  timior  and  the  tissue  in  which  it  develops. 
The  endothelial  cell  nests  are  apt  to  be  arranged  in  parallel  columns  or  in  a 
plexiform  manner.  The  relation  of  cells  to  connefti\e  tissue  is  very  iniiuiate, 
and  the  tubules  are  apt  to  inclose  some  leukocytes. 

Endothelioma  is  malignant,  though  slowly  metastatic. 

Mclar^otic  sarcoma,  melanosarcoma,  or  melanoma  is  any  form 
of  sarcoma  whose  cells  are  pigmented  with  melanin.  Any  variety  of  sarcoma 
may  thiis  be  pigmented,  The  pigment  1  melanin )  is  brown  or  black  in  color, 
and  occurs  in  the  I'orm  of  amorphous  granules,  which  are  partly  within  the 
cells  (chromatO]jhoresi  and  i^tartly  between  them.  The  cells  may  be  almost 
entirely  destroyed  by  the  pigmentary  degeneration  and  appear  as  aggrega- 
tions of  granules,  recognisable  as  cells  by  their  shape  only.  I'ignientation 
occtirs  in  all  parts  of  the  i  ell.  Together  with  the  melanin,  hemosiderin  may 
be  found,  and  doubly  pigmented  tumors  of  this  kind  are  not  rare.  The 
melanin  is  visually  contained  within  the  ceils;  the  hemosiderin  both  within 
and  between  them. 

Seat  of  Occurrence. — The  tumors  occur  in  the  skin,  choroid  coat  of  the 
eye,  and  ciliary  body. 

Morbid  Anatomy. — Macro50O[)ically  the  tumor  is  characterized  by  its 
dark  color.  C  ut  sections  may  be  yellowish  brown,  brown,  or  black.  The 
pigmentation  may  be  uniform  or  mottled,  or  parts  only  of  the  tumor  may  be 
pigmented. 

Occasionally  the  priman,-  tumor  is  deeply  pigmented ;  the  metastatic 
tumors  pale.  Sometimes  the  primary  tumor  may  be  quite  jjale  and  contain 
very  little  melanin,  though  its  secondary  tumors  may  be  black.  If  many 
deeply  pigmented  tumors  are  [)rcsent,  the  skin  of  the  |iatieni  may  become 
dark  {meianosts). 

Melanotic  sarcoma  is  highly  malignant,  causes  early  metastasis,  and  is  com- 
monly fatal.  Melanotic  tumors  of  the  eye  have  their  most  frequent  metastasis 
in  the  liver. 

Myxosarcoma. — All  sarcomata  are  particularly  prone  10  undergo 
mucous  degeneration,  with  the  formation  of  irregular  cavities  filled  with 
mucus.  As  ordinarily  seen,  myxomatous  degeneration  depends  ujton  mal- 
nutrition of  the  tissue,  but  occasionally  the  myxomatous  degeneration  cannot 
be  explained,  and  seems  to  occur  simultaneously  with  the  growth  of  the 
tissue  and  to  be  present  everj'where.     Both  of  these  conditions  may  prop- 


FlC>  64. — Mytangi^jsarcoma  tubalare  (perithelioma  (?H  of  the  ovary;  a.  Groups  of  healthy 
cellsl  surruundrng  blood  vessels;  ^.  mucous  degeneration  of  matrix  of  tumor. 

Cylindroma  is  rharacteri/ed  by  a  nuicous  or  perhaps  sometimes  hi'oline 
degeneration,  orctirring  in   the  walls  of  the  blood  vessels  or  in  cells  con- 
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liguous  to  ihem.  It  is  seen  only  in  angiosarcoma,  and  is  characterized  by 
the  presence  of  hyaline  cylinders  about  the  blood  vessels.  Such  tumors  are 
usually  soft  and  white  and  rich  in  cells,  though  when  the  degeneration  is 
marked,  a  few  cells  may  be  present  between  the  hyaline  cylinders). 

Macroscopically  the  tissue  has  a  peculiar  translucent  t]uaiity,and  a  cloudy 
mm  us  can  be  scra[ied  from  the  cut  surface.  Ihe  luntor  is  also  sometimes 
known  as  plexifonn  angiosarcoma  myxomatodes.  h  usually  occurs  in  the 
brain  and  its  membranes,  the  orbit,  the  jaw,  and  the  peritoneum. 

Myxanslosarcoma  Tubulare. — In  other  cases  the  niyxomatous  degenera- 
tion alTecis  all  the  cells  of  the  tumor  excejii  ihosc  in  close  contact  with 
the  blood  vessels  of  angiosarcoma,  a  condition  exactly  ihc  ojiposite  of  thai 
seen  in  cylindroma.      The  microscopic  picture  is  strikingly  characterisiicj 
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Fig.  85. — Pcritfaeliama  of  the  retrna ;  a,  Blood  vessels  surrounded  by  celts  In  b  good  state 
of  prcscrvmiion  ;  b,  degeacrated  ponion  of  tumor. 

for  when  the  section  is  examinetl  with  a  low-power  lens,  scattered  over  the 
field  one  finds  transverse  and  oblit|ue  sections  of  l^lootl  vessels,  surrounded 
by  cells  in  a  condition  of  fair  nutrition,  the  ai)pcarance  somewhat  suggesting 
Malpi^hiau  corpuscles  in  the  spleen.  The  remainder  of  the  tumor  consists 
of  cells  whose  outlines  only  can  be  seen,  or  simply  the  remnants  of  a  tissue, 
evidently  at  one  time  largely  composed  of  cells,  but  now  destroyed  by 
mucous  degeneration.  This  form  of  tumor  is  descrilied  as  myxangiosar- 
coma  tubulare.  The  tumors  are  ven'  soft  and  mucus  escapes  from  them 
when  incised ;  the  disposition  is  extremely  nmlignant.  They  are  rather 
common  in  the  eye.  the  ovan-,  and  the  peritoneum. 

Perithelioma. — Tumors  with  healthy  cells  al)Out  blood  vessels,  contrasting 
with  destroyed  cells  or  an  arellular  tissue  elsewhere,  have  recently  attracted 
considerable  attention  under  the  name  oi  pcrtthtUai  sarcoma,  a  name  given 
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because  of  their  supposed  origin  from  the  external  cellular  layer  of  the  adven- 
titia  oi  the  vessels,  the  so-caJIed  peritheiiunu  from  which  they  are  supposed 
to  grow. 

Angiosarcoma. — An  angiosarcoma  is  any  form  of  sarcoma  that  con- 
tains numerous  weil-formed  blood  vessels,  about  which  the  cells  are  arranged. 
The  relation  of  the  blood  vessels  to  the  cells  of  the  tissue  may  be  alveolar, 
tubular,  or  plo.viform.  In  the  alveolar  fom»  the  blood  vessels  form  plexuses, 
in  whose  reticulurti  the  cells  cluster,  similar  lo  the  nebts  of  cells  in  alveolar 
sarcoma.  In  the  tubular  fonn  the  tells  surround  the  blood  vessels,  as  in  the 
myxangiosarcoma  iubuiart.  In  the  plexiform  variety  the  tumor  consists  chiefly 
of  blood  vessels  i*assjng  in  ever)*  direction.  se|)aniteil  from  one  another  by  cells 
having  no  dehnite  arrangement.  One  of  the  chief  characteristics  of  angio- 
sarcoma is  that  the  blood  vessels  are  better  developed  than  is  usually  the  case 
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Fl<;.  86. — Pumraoma.     The  matrix  of  the  tumor  consisu  of  a  mucous  degenerated  fibrous 
tisiae  ia  which  are  numerous  spherical  and  cylindnc  mineral  masses.    Oc.  a :  ob.  3. 


in  sarcoma,  this  feamre  separating  the  true  angiosarcoma  from  forms  which, 
though  rich  in  blood,  are  poor  in  vessels,  and  are  called  telangiectatic  and 
cavernous. 

Sc«t  of  Occurrence. — Angiosarcoma  occurs  in  the  brain,  kidney,  testicles, 
lymph  glands,  skin,  and  lione. 

Morbid  Anatomy. — The  tumors  are  dark  red  or  are  spotted  with  red,  and 
not  infre<|uently  contain  softened  areas  of  interstitial  hemorrhage,  and  on 
microscopic  examination  are  more  or  less  pigmented  wiih  hemosiderin.  The 
cavernous  forms  contain  numerous  dilated  blood  spaces,  distinctly  circum- 
scrilK.'d  and  lined  with  endothelial  cells. 

Psammoma. — The  psammonvi  is  usually  classified  as  a  form  of  sar- 
coma, though  sometimes  fil»rous  or  niyxomatotis  in  character.  It  is  a  tumor 
whose  three  essential  characteristics  are  a  structure  rich  in  spindle  cells  simi* 
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lar  lo  those  of  the  embryonal  connective  tissue,  hyaline  degeneration,  and 
peirificaiion. 

Seat  of  Occurrence. — The  tunior  is  not  uncommon  in  the  membranes  of 
the  brain  ami  s]iinal  t  ord. 

Morbid  Anatomy. — Psammoniata  are  usually  small,  circumscribed,  and 
granular  in  appearance.  \Vhen  incised,  the  knife  finds  a  gntty  substance  in 
the  tissue.  The  section  is  itsnally  rather  uniform  in  appearance,  but  this 
will  var\'  with  the  amount  of  tibroconnective  tissue  present. 

Patholojcic  HIstotOfcy- — Microscoijically  the  tissue  consists  princijtaUy  or 
entirely  of  spnnlle  cells  (psanimosarcomaj,  or  of  areolar  and,  sometimes, 
mucous  tissue,  or  areolar  ii.i^iie  in  a  condition  of  mucous  defeneration,  ami 
always  contains  a  larger  or  smaller  number  of  rounded,  concentrically  formed 
mineral  concretions,  which  are  usually  idcntnal  in  aj>pearance  with  the 
granules  of  aceri'uiin  found  in  the  pineal  gland.  'I'he  concentric  mineral 
bo(iies  are  usually  small  in  size  and  few  in  number,  but  may  be  ntmierous, 
and  occasionally  spicular  and  cylindric  in  shape,  and  in  rare  cases  branched 
or  stellate.  Their  composiiton  is  probably  identical  with  acer\'ulin.  The 
tumors  are  benign  and  without  clinical  importance,  except  in  rare  cases,  in 
which  they  have  caused  pressure,  followed  by  palsy^ 

By  some  the  psaminorna  is  regarded  as  a  form  of  endothelioma,  the  cells, 
apparently  of  spindle  shape,  being  really  large  flat  cells  derived  from  the 
endothelium  of  blood  vessels. 

Osteoid  sarcoma  deveIoj)s  in  the  bone  marrow  and  periosteum,  and 
is  characterized  by  the  formation  of  small  masses  of  bone  wiihin  the 
tumor  tissue.  The  osteoid  sarcoma  must  be  ditTerentiatcd  from  the  petrify- 
ing sarcoma,  in  which,  between  columns  of  cells,  spheres  and  cylinders  of 
lime  salts  are  dei)Osited.  The  differential  feature  is  that  in  the  one  tumor 
the  lime  salts  are  deposited  in  such  a  way  as  histologically  to  resemble  bone, 
while  in  the  other  they  are  simply  niineral  concretions.  The  secondary 
growths  also  contain  osteoid  masses. 

Various  mixed  tumors  in  which  sarcoma  cells  are  associated  with  simple 
connective  tissues  are  worthy  of  brief  mention.  Among  these,  chondrosar- 
coma, which  sometimes  develops  in  the  parotid  glands  and  other  i»artsof  the 
body  in  which  cartilage  is  not  a  normal  histologic  element,  desen-es  attention. 
Aniong  the  cells  of  the  tumor  larger  or  smaller  nests  of  cartilage,  usuallv  of 
the  hyaline  variety,  r^m  be  found.  Such  tumors  are  c<jually  prone  to  undergo 
myxomatous  degeneration,  and  may  thus  originate  a  tumor  properly  described 
as  myxochomlrosarcoiua. 

II.  CoMPoseo  OF  Tissues  of  Adult  Type. 
FIBROMA. 

Fibroma  is  a  tumor  composed  of  fibroconnertive  tissue  of  adnU  tvpc  It 
occurs  in  man  and  the  lower  animals,  and  is  a  common  benign  tumor. 

Seat  of  Occurrence. — Tibromata  are  common  in  the  uterus,  but  are 
rarely  free  from  considerable  admixture  of  muscular  tissue  in  that  situation. 
They  less  fre<piently  occur  in  the  ovary  and  are  rare  in  other  organs.  The 
most  frequent  seat  of  orcurrenre  is  the  stibculaneous  areolar  and  intermus- 
cular tissues.  They  arise  from  connective  tissues,  sometimes  from  the  sub- 
cutaneous areolar  tissue,  sometimes  from  fascia,  from  periosteum,  and  bone. 

Morbid  Anatomy. — Ordinarily  they  take  the  form  of  ncnies,  which 
may  be  flattened  when  pressed  \\\\ox\.  by  adjacent  organs,  but  may  be  pedun- 
culated and  polypoid  when  projci  ting  from  the  surface  of  the  skin,  l-pon 
mucous  membranes,  surh  as  the  pharynx  or  larynx,  they  almost  invariably 
assume  a  polypoid  form,  and  may  be  attached  by  long,  slender  pedicles. 
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'Vhe  largest  fibroid  tumors  usually  consist  of  fibrous  and  muscular  tissue, 
as  in  the  myofibroma  and  fibroniyoma  so  common  in  the  uterus.  These 
may  attain  the  size  of  a  man's  head.  Of  the  pure  fibromata,  the  largest  |^r- 
hap>s  grow  from  the  ovan'.  In  addition  to  blood  vessels,  the  tumors,  are  sup- 
plied with  lymph  vessels  and  sjiaces,  and  are  Sf>aringiy  supplied  with  iierx'es. 

I'he  tumors  may  be  small,  sometimes  not  larger  than  a  pin-head,  shot,  or 
pea,  or  may  be  many  pounds  in  weight.  They  are  usually  solid,  but  may 
contain  tolliiiuation  cysts.  1  hey  may  be  single  or  multiple,  and  arc  ]>arti(:u- 
larly  apt  to  be  multiple  when  occurring  in  the  skin.  Fibroma  molliiscum  is 
characterized  by  the  occurrence  of  hundreds  of  scattered  subcutaneous 
nodules.  The  larger  tumorb  not  infre*iuenily  seem  to  consist  of  amalga- 
mated smaller  tumors,  ap|>earing  on  section  to  grow  from  several  centers. 
Fibromata  are  perfectly  benign  tumors. 

Fibroid  tumors  of  the  abdomen  may.  however,  attain  so  large  a  size  and 
so  gneai  a  weight  as  seriously  to  interfere  with  the  functions  of  the  al>doniinal 
organs,  and  fibroid  tumors  of  the  dura  mater,  liy  pressing  uf:>on  the  brain 
substance,  may  he  the  cause  of  palsy  or  even  of  death. 

The  growth  of  fibroid  tumors  is  usually  slow,  depending  upon  the  forma- 
tion and  transformation  of  fibroblasts,  ordinary-  fibrojilastic  cells,  some  of 
which  are  continually  multiplying,  while  others  are  transforming  themselves 
into  fibers.  1  he  rapidity  of  growth  will  defjend  upon  the  nutrition  which 
the  tissue  receives,  so  that  vascular  tumors  in  all  probability*  grow*  more 
rapidly  than  others.  Clinically  it  is  cuslomarv'  to  speak  of  fibroid  tumors  as 
Jtiin/  or  desmoid,  and  soft.  All  iniemiediaie  forms  occur,  and  the  division  is 
witho\it  significance. 

Pathologic  Histology. — The  structure  of  fibroma  is  extremely  simple. 
It  consists  of  filvers.  cells,  and  elastic  fibrils,  and  differs  in  no  essential  from 
normal  fibroconnective  tissue.  It  usually  resembles  the  areolar  tissue,  but 
mav  resemble  the  denser  tissues,  such  as  fascix  and  intermuscular  septa. 
The  fil)ers  are  arranged  in  quite  regular  bundles,  which  intertwine  through 
the  nmior  mass  in  everv*  direction  and  are  apt  to  form  whorls  around  the 
blood  vessels. 

Fibromata  are  always  sharply  circumscribed  and  usually  encapsulated. 
They  may  be  sessile  or  j^edunculaied.  When  a  cut  surface  is  examined,  iher 
are  found  to  l>c  vert-  compact  in  structure,  graj-ish  or  pinkish  in  color,  and 
fibrous  in  apj>caranre.  the  curling  bundles  of  fibers  being  quite  apparent 
on  naked-eye  examination.  In  the  majority  of  cases  they  are  quite  well 
supplied  with  blood  vessels,  and  may  be  telangiectatic  and  pigmented  with 
hemosiderin. 

Retrogressive  Changes. — D^cnerations  are  of  very  common  occur- 
rence, myxomatous  or  mucous  being  most  so.  The  change  may  occur 
throughout  the  whole  tumor,  transfomning  what  was  originally  a  dense  tis- 
sue into  a  soft,  juicy  one,  and  causing  the  tissue  to  become  elastic  and  even 
fluctuating  in  character:  or  it  may  Ite  local,  with  the  formation  of  more  or 
less  circumscrilicd  cavities  or  c\'sts  in  the  tumor  (coUiquaiion  cv-sts). 

Falty  metamoqihosis  very  rarely  occurs  in  fibroma.  Pigmentation  some- 
times results  from  interstitial  hemorrhages :  these,  however,  are  not  very 
common  in  tumors  of  adult  connective  tissue  liecause  oi  their  well-developed 
blood  vessels. 

Calcification  is  frequent,  sometimes  occurring  in  the  form  of  diflusely  dis- 
tributed granules  of  lime  salts,  sometimes  in  the  form  of  dense  aggregations 
of  mineral  matter,  which  might  be  correctly  described  as  interstitial  calculi, 
and  sometimes  deposited  in  definite  lamella  identical  with  bone  in  histologic 
structtire. 
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Special  Forms  of  Fibroma. — Kttcid, — ^This  is  a  somewhat  rare  and  peculiar  fibroid  tumor 

that  results  from  iIr*  hyperpl.ista  of  a  cicatrix,  leading  to  tlie  forniatiun  of  a  mass  more  or  leas 
conforming  in  sh.ipe  to  iho  ^car  front  which  it  grows.  Certain  individuals  ore  predii>poscd  to 
growths  of  this  kinti,  and  they  are  much  more  common  among  nogrocs  ihaa  among  whites. 

KrluJd^  usually  form  prujucting  ele- 
vations with  smooth  surfaces.  They 
have  a  pinkish  color  in  Caucasians, 
though  in  negrtics  the  skin  i-ovrring 
them  is  pigmented.  Rarely  they  may 
he  irregular,  stellale.  wartv.  or  oiher- 
wise  atypical.  Scars  of  all  kinds  may 
he  succeeded  by  keloid  formaiiong, 
though  they  appear  to  be  most  common 
in  scars  following  burns. 

Keloids  arc  more  frequent  in  middle 
life  than  in  childhood.  Sutton  slates 
that  they  commonly  continue  to  grow 
for  ten,  twenty,  or  even  ihiny  years, 
then  slowly  disappear. 

Painfat  suhCaiameoMt  tubercU  is  a 
small  5brous  tumor,  rarely  latter  than 
a  pea,  usually  making  its  appearance 
upon  the  surface  of  the  extremities.  It 
is  firm,  distinctly  circumscribed,  and 
movable  beneath  the  skin,  and  may  he 
so  close  to  the  skin  as  to  form  n  slight 
proininence,  tliouuh  usually  it  is  hrst 
detected  by  palpation,  Upon  prcs-imre 
it  is  extremely  sensitive,  and  the  amount 
of  sufFenuK  it  may  occisiun  is  fircat. 
even  preventing  sleep.  Sutton  found 
the  tumor  more  frequent  in  women  than 
in  men.  tt  may  appear  quite  early  in 
life,  and  In  one  case  he  observed  one 
that  rcm.iincU  uncliangcd  fur  eighteen 
years.  It  consists  of  libruconnective 
tissue,  in  which  some  claim  to  have 
found  nerve  filaments. 

Fabe  neuroma,  a  fibrLius  tumor  occurring  in  the  course  of  nerve  trunks  and  at  the  ends 
of  amputated  nerves  (amputation  neuroma),  will  he  more  fully  considered  under  Neuroma. 

Aaenofibroma^A  mixed  hhroiis  and  epithelial  tumor  common  in  the  mammary  gland,  will 
be  described  under  the  tumors  of  that  organ. 

MoUusittm  _fihrQium,  nturomaliuscum  Jibrosum^  JUrectl/ular  turner,  derMotolyns, or paeky- 
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Fig.  88. — reriosteal  sarcoma  or  epulis  (Mears) 


dtrmaiocth  is  a  peculiar  aflVction  of  the  skin  characterized  either  by  immense  hyperplasia  of 
the  subcutaneous  tissue  with  hypertrophy  of  the  skin  itself,  or  by  the  formation  of  multiple 
subcutaneous  nodes  or  liiinr>rs. 

In  cases  of  the  first  variety,  which  Involve  tTie  scalp,  the  trunk,  or  the  limtn.  extensive  areas 
of  the  skin  become  affected  and  hang  in  pendulous  folds.     In  the  other  variety  the  surface  of 
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The  largest  fibroid  tumors  usually  consist  of  fibrous  and  muscular  tissue, 

as  in  ihe  myofibroma  and  fibromyoma  so  common  in  ihe  uicrus.  These 
may  attain  the  size  of  a  man's  head.  Of  the  pure  fibromata,  the  largest  per- 
haps grow  from  the  ovary.  In  addition  to  blood  vessels,  the  tumors  are  sup- 
plied with  lymph  vessels  and  bijaces,  and  are  si^arin^ily  supplied  with  nerves. 

The  tumors  may  be  snrnll.  sometimes  not  larger  than  a  pin-head,  shot,  or 
pea,  or  may  be  many  pounds  in  weight.  They  are  us^ually  solid,  but  may 
contain  colliquation  cysts.  They  may  be  single  or  mulii|»lc,  and  are  particu- 
larly apt  to  be  multiple  when  occurring  in  the  skin.  Fibroma  molluscum  is 
characterized  by  the  occurrence  of  hundreds  of  scattered  subcutaneous 
nodules.  The  larger  tumor:i  not  infrcqucnily  seem  to  consist  of  amalga- 
mated smaller  tumors,  ap]>earing  on  section  to  grow  from  several  centers. 
Fibromata  are  perfectly  benign  tumore. 

I  ibroid  tumors  of  the  abdomen  may,  however,  attain  so  large  a  size  and 
so  great  a  weight  as  seriously  to  interfere  with  the  functions  of  the  al>dominaI 
organs,  and  fibroid  tumors  of  the  dura  mater,  by  pressing  upon  the  brain 
substance,  may  be  the  cause  of  palsy  or  even  of  death. 

The  growth  of  fibroid  tumors  is  usually  slow,  de[iending  upon  the  forma- 
tion and  transformation  of  fibroblasts,  ordinary  fibroplastic  cells,  some  of 
which  are  continually  multiplying,  while  others  arc  irnnsfomiing  themselves 
into  fibers.  The  rajiidity  of  growth  will  depend  upon  the  nutrition  which 
the  tissue  receives,  so  that  vascular  timiors  in  all  probability  grow  more 
rapidly  than  others.  Clinically  it  is  customary  to  speak  of  fibroid  tumors  as 
harti  or  desmoui^  and  soft.  All  Iniemiediate  forms  occur,  and  the  division  is 
without  significance. 

Pathologic  Histology. — The  structure  of  fibroma  is  extremely  simple. 
It  consists  of  fibers,  cells,  and  elastic  fibrils,  and  differs  in  no  essential  from 
normal  fibroconncctive  tissue  It  usually  resembles  the  areolar  tissue,  but 
may  resemble  the  denser  tissues,  such  as  fascia?  and  intermuscular  septa. 
The  fibers  are  arranged  in  ipiite  regular  Imndics,  which  intertwine  through 
the  tumor  mass  in  every  directjon  and  are  apt  to  form  whorls  around  the 
blood  vessels. 

Fibromata  arc  always  sharply  circumscribed  and  usually  encapsulated. 
They  may  be  sessile  or  pedunculated.  When  a  cut  surface  is  examined,  they 
are  found  to  be  very  compact  in  structure,  grayish  or  pinkish  in  color,  and 
fibrous  in  appearance,  the  curling  bundles  of  filers  being  quite  apparent 
on  naked-eve  examination.  Tn  the  majority  of  cases  ihey  are  quite  well 
supplied  with  blood  vessels,  and  may  be  telangiectatic  and  pigmented  with 
hemosiderin. 

Retrogressive  Changes. — Degenerations  are  of  very  common  occur- 
rence, myxomatous  or  mucous  being  most  so.  The  change  may  occur 
throughout  the  whole  tumor,  transforming  what  was  originally  a  dense  tis- 
sue into  a  soft,  juicy  one,  and  causing  the  tis.sue  to  become  clastic  and  even 
fluctuating  in  character;  or  it  may  1)0  local,  with  the  formation  of  more  or 
less  circumscribed  cavities  or  cysts  in  the  tumor  (colliquation  cv-sts). 

Fatty  metamorphosis  very  rarely  occurs  in  fibroma.  Pigmentation  some- 
times results  from  interstitial  hemorrhages  ;  these,  however,  are  not  \er>' 
common  in  tumors  of  adult  connective  tissue  because  of  their  well-developed 
blood  vessels. 

Calcification  is  frequent,  sometimes  occurring  in  the  fonn  of  diflfnsely  dis- 
tributed granules  of  lime  salts,  sometimes  in  the  fomi  of  dense  aggregations 
of  mineral  matter,  which  might  be  correctly  described  as  interstitial  calculi, 
and  sometimes  deposited  in  definite  lamella  identical  with  bone  in  histologic 
structure. 
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BpecUJ  Formi  of  Fibroma.— AVA7«t/. — This  is  n  somewhat  rare  and  pecaliar  fibroid  tntnor 
that  results  froiii  the  hypcrpU^u.  of  a  cicutHx,  )e:irJiiig  iu  the  fnrmaiKin  of  a  mas-s  more  or  leaa 
conforming  in  shiipc  to  (he  scar  from  which  it  grtiwb.  Certain  mdivJdunls  are  [tredisposcd  lo 
growlhs  of  thi5  kmil.  and  ihry  nre  inurh  more  common  among  nagrocs  thwi  among  whites. 

Keloids  usually  form  projecting  ele- 
vations with  smooth  surfaces.  They 
have  a  pinkish  color  in  Caucasians, 
though  in  ne}{nkes  the  sUii  covrrtng 
ihcm  U  pigmented.  Rarely  they  may 
be  irregular,  stellate.  w;irtv,  or  other- 
wise .'ttypical.  Scars  of  all  kinds  may 
he  succeeded  by  keloid  formations, 
though  lh**y  appear  lo  be  most  common 
in  scar*  following  burns. 

Keloids  are  mort-  frequent  m  middle 
lift*  tl>an  in  childhood.  Sutton  slates 
that  they  commonly  continue  to  grow 
for  ten,  twenty,  or  even  thirty  years, 
then  slowly  disappear. 

Painful  xubcutanewus  tuhtrde  is  a 
small  fibrous  tumor,  rarely  larger  than 
a  pea.  usually  making  tis  appearance 
upon  the  surface  of  the  extremities.  It 
is  firm,  distinctly  circumscribed,  and 
movable  beneath  the  skin,  and  may  be 
so  close  lo  the  skin  as  to  form  a  slight 
prominence,  though  usually  It  is  first 
detected  by  palpation.  LIpon  pressure 
it  !».  extremely  sensitive,  and  the  amount 
of  suffering  it  may  occasion  is  great, 
even  preventing  sleep.  Sutton  found 
the  tumor  more  frequent  in  women  than 
in  men.  It  may  appear  quite  early  in 
life,  and  in  one  CiUic  he  observed  one 
tliat  remained  unch.inged  f<ir  eighteen 
ycar^,  It  consists  of  tibroconneciivc 
tissue,  in  which  some  claim  10  have 
found  nerve  filaments. 

False  «^//r.>«,i,  n  fibmus  tumnr  occurring  in  the  cour&e  of  neive  trunks  and  at  lljc  ends 
of  amputated  nerves  (aniputalion  neuroma),  wdl  be  more  fully  considered  under  Neuroma. 

Adenofibroma,  a  mixed  fibrous  and  epithelial  tumor  common  in  the  mammary  gland,  will 
be  described  under  the  tumors  of  that  orjjan, 

MoUusium  ^br^ium,  Hturomolluscum  /broium,  Jibrcctlluiar  turner,  d£rmatoIysU,QX  fachy- 
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Fig.  S8. — Periosteal  sarcoma  or  cpuHs  (Mearsi 


dtrmataetU  is  n  peculiar  affection  of  the  skin  characterized  either  by  immense  hyperplasia  of 
the  subcutaneous  lissiie  with  hypertrophy  of  the  skin  itself,  or  by  the  formation  of  multiple 
subcutaneous  nodes  ur  tumors. 

In  cases  of  the  first  variety,  which  involve  the  scalp,  the  trunk,  or  the  limbs,  extensive  areas 
of  the  skin  become  affected  and  hang  in  pendulous  folds.     In  the  other  variety  the  surface  of 
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PKOG/?ESSJV£    TISSUE   CHANGES. 


the  entire  body  may  be  covered  with  dosens,  hundreds,  or  even  thousands  of  small  polypoid 
ftbroui  growths,  varying  in  sue  from  a  pin-hrnd  to  an  egg. 

The  gr<>wths  arc  for  the  most  part  superficial,  though  they  have  been  seen  in  the  inlcmal 
organs,  and  one  is  reported  to  have  been  attached  to  the  lower  port  of  the  spina]  column,  pre- 
sumably growing  from  the  receptaculum  chyh,  and  numerous  observen  have  found  them 
growing  in  ibe  sheaihs  of  the  nerves. 

Histologically  the  tumors  .ippear  lo  consist  of  nreolar  connective  tissue  in  which  nerve 
fibers  are  present.     LymphangiL*cla!u:s  Inay  occur  in  the  sniiill  tumors. 

Fibroma  nuiltuscufu  is  usually  an  acquired  afTcctiun,  though  in  a  remarkable  case  reported 
by  Lamprey,  the  patient,  a  native  of  Sierra  Leone,  is  said  to  have  been  bom  with  tumors  on 
the  surface  of  the  body. 

Epulu. — This  is  a  fibrous  tumor  arising  from  the  gums  or  from  the  periodontal  mem- 
brane. It  usually  occurs  about  the  roots  of  diseased  teeth,  and  may  attain  the  si^e  of  a  fist, 
Ihnugh  it  rarply  tiecomrs  larger  than  a  Iie-in.  It  tnnsists  of  fibrous  tis^u^  ccivrrrd  by  the  gin* 
gival  membrane.  On  account  of  ihf  presence  of  ihc  diseased  teeth,  cpuli  frequently  ulcerate. 
They  do  not  recur  after  excision.  By  Sutton  the  term  epulis  is  restricted  to  this  form  of  tumor, 
though  others  apply  it  to  various  tumors  of  the  jaw, 


LIPOMA, 

A  lipoma  is  a  benign  tumor  composed  of  adipose  tissue.  It  is  a  common 
tumor  that  iisuallv  makes  its  appearance  in  early  adult  life  and  subsequently 
persists.     Lipomata  are  benign.     They  do  no  local  damage,  give  no  melas- 
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Fig.  89.— Lipoma.     The  tit  cetli  are  polyhedral  in  shape  from  neutral  pressure. 

4 ;  ob.  3. 


Leits,  Oc 


tasis,  and  do  not  recur  when  excised.  In  rare  cases  lipomata  growing  in 
the  spinal  cord  have  cmjsed  transverse  myelitis  by  pres.sure  on  the  cord. 
A  predisposition  to  them  seems  to  occur  in  certain  families. 

Lipomata  occur  in  the  lower  animals  as  well  as  m  man,  and  subperitoneal^ 
b'pomata  are  not  uncommon  causes  of  strangulation  in  horses.  The  fats 
contained  in  the  tumor  arc  those  normal  to  the  animal — olein  in  horses, 
stearin  in  cattle,  ]xilmitin,  stearin,  and  olein  in  man. 

The  tumors  may  attain  an  enormous  size  ;  tht-  largest  known,  of  which 
a  drawing  is  preserved  in  the  AVarren  Anatomic  Museum  at  Boston,  is  esti- 
mated to  have  weighed  no  le^s  than  275  pounds,  and  was  attached  to  a 
|Kitient  who  weighed  a  little  over  100  pounds.  Lipomata  of  from  20  to  50 
pounds  in  weight  arc  common.  They  are  frequently  multiple,  and  Broca 
counted  zoSo  tumors  in  one  patient. 
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Seat  of  Occurrence. — Sutton  divides  lipomata  into  eight  groups — 
viz.:  1.  Subcutaneous;  2,  subserous;  3,  subsynovial ;  4,  submucous;  5» 
intermuscular  :   6,  intramuscular  ;   7,  parosteal  ;  and  8,  meningeal. 

1.  Subcutaneous  lipomata  occur  in  the  fatty  tissue  beneath  the  integu- 
ment upon  thi;  surlate  of  the  body.  'I'he  fatty  tissue  of  man  differs  from 
that  of  many  of  the  lower  animals  in  that  it  is  distributed  over  the  surface 
of  the  body  in  an  equal  layer,  a  little  thicker  over  the  trunk  and  proximal 
ends  of  the  limbs.  Ihe  lipomata  occur  as  lobules  of  this  fatly  tissue,  cir- 
cumscribe(i  from  the  rest  by  their  encapsulating  connective  tissue,  so  that 
while  in  the  adifXJse  tissue  they  are  still  separated  from  it.  Horden  has  sug- 
gested that  the  fat  forming  the  lipomata  is  deposited  in  certain  groups  of 
cells  corres|ji»uding  to  those  epiblastic  cells  of  the  frog,  etc.,  which  com- 
prise the  fat  depots.  All  authorities  agree,  however,  in  believing  that  the 
fat  in  man  is  stored  entirely  in  the  mesoblastic  tissues. 

Large  subcutaneous  lipomata  may  weigh  100  i>ounds  or  more.  They 
usually  arise  from  the  trunk,  shoulders,  hips,  upper  arms,  and  thighs,  but  they 
have  been  observed  upon  the  face,  hands,  genital  organs,  and  feet.  They  are 
sometimes  symmetric*  though  more  frequently  so  in  the  diffuse  than  in  the 
ordinary  forms. 

2.  Subserous  Upomata. — These  are  very  apt  to  form  about  the  hernial 
openings  and  about  chronically  diseased  portions  of  the  intestine,  such  as 
syphilitic  strictures  of  the  colon,  etc.  They  may  be  small,  though  some 
have  weighed  as  much  as  ^^  pounds.  Such  large  tumors  usually  spring 
from  the  omentum.  Li|X)mata  occurring  about  the  hernial  openings  may, 
by  traction  or  pressure,  cause  hernia. 

Loose  fatty  bodies  are  sometimes  found  in  the  abdomen,  and  especially 
in  the  sacs  of  hernia,  consisting  of  detached  epiploic  appendages.  Large 
pedunculated  li|»omat:L  of  the  intestines  of  horses  and  cattle  are  said  by 
Sutton  to  WL-igh  as  mtich  as  2  pounds  and  be  an  occasional  cause  of  in- 
vagination. 

3.  Subsynovial  lipomata  arise  from  the  thin  layer  of  fatty  tissue  beneath 
the  synovial  membrane  of  joints.  I'he  most  frequent  seat  of  occurrence  is 
beside  the  patella.  The  most  tyjiical  tbrm  of  this  growth  is  the  lipoma 
arborescens,  a  villous  or  dendritic  fatty  growth  which  seems  to  be  formed 
by  the  infiltration  of  fat  into  the  synovial  fringes.  It  is  not  infrequently 
associated  with  rheumatoid  arthritis. 

4.  Submucous  Lipomata. — There  is  but  little  fat  beneath  the  mucous 
membranes,  so  that  Milnnucous  lipomata  are  rare.  They  have  been  observed 
projecting  \x\yox\  the  inner  wall  of  the  stomach,  near  ihe  pylorus,  from  the 
inner  wall  of  the  intestine,  from  the  mucous  membrane  of  the  larynx,  and 
beneath  the  conjunctiva.  Growths  of  this  form  are  all  small  in  size.  One 
of  the  common  forms  occurs  at  the  external  corneoscleral  margin,  and  is 
known  as  /;>/^//, -.-///./. 

5.  Intermuscular  Lipomata. — These  arc  not  common,  though  they  have 
been  observed  lietwcen  the  pectorals,  in  the  tongue,  and  in  the  abdominal 
wall,  where  they  may  be  very  large. 

Sutton  gives  an  interesting  description  of  a  buccal  intermuscular  lipoma 
of  symmetric  occurrence,  which  he  calls  the  ^^  xuckin^  cushion.''  It  con- 
sists of  a  curious  t>;ill  of  fat.  situated  between  the  mas.seter  and  buccinator 
muscles  and  in  close  relation  to  the  buccal  mucous  membrane.  It  is  be- 
lieved to  play  an  important  function  in  sucking,  by  distributing  nimo- 
sphoric  pressure  and  preventing  the  buccinators  from  being  forced  between 
the  alveolar  arches  when  a  vacuum  is  created  m  the  mouth,  and  is  relatively 
larger  in  infants  than  in  adults.  In  emaciated  children  the  mshions  rarely 
diminish  much  in  size,  though  there  is  scarcely  any  subcutaneous  fat.    They 
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MYXOMA. 

The  myxoma  is  a  benign  tviniar  toniposcd  of  mucous  tissue.  It  is  a 
rare  tumor,  whose  prototype  in  the  human  body  is  found  in  the  jelly  of 
Wharlon  of  the  umbilical  cord.  Myxomata  usually  arise  as  such,  but  may 
result  from  myxomatous  degeneration  of  soft  fibromata.  It  is,  however, 
questionable  whether  it  is  correct  to  speak  of  tumors  of  the  latter  class  as 
m)*xomata. 

8p«cUJ  Fomu  of  Myxoma. — i.  XajaJ  P^^/y^ms. — Thi&is  a  pedunculated  myxoma  which 
erow>  from  ihe  mucous  numbrnne  covering  inc  turbinated  bones,  from  ihe  frontal  sinuses 
or  from  the  antrum.  It  may  t>e  single  or  multiple,  and  originalcs  as  a  sessile  node,  wliich  soon 
bfcomcs  pedunculaled  aiul  m;iy  lairr  btfcomc  datinctly  labulnled.so  that  a  group  of  polypi 
may  seem  to  arise  from  a  common  pedicle. 

The  poU'pi  usually  have  n  smooth  covering  of  mucous  membrane  and  are  yellowish  or 
pinkish  in  color,  soft  in  texture,  and  are  rarely  vascular.  l*ticy  sometimes  descend  in  the 
interior  pan  of  the  nose,  so  as  10  Ik  visible  from  the  anterior  nares.  or  they  may  descend  pes- 
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-Myxoma  of  the  onientum.  showing  the  spider  cells  of  the  connective  tissue  and  the 
meshwork  occupied  by  the  mucous  sul»tance. 


Icriorly  and  project  tltrougti  (he  posterior  nares.  and  h.nve  been  known  to  hang  down  as  low 
as  the  aryepigloitic  fold.     They  arc  most  common  in  yoimg  adults. 

a.  Aur.ti  f>'-^hfit  h.ivr  their  origin  in  vestiges  of  a  dclicnlc  conneclrve  tissue  th.it  at  the  lime 
of  tiirth  fills  the  tympanic  cavity,  but  whi«!h.  a*,  rt^spiration  is  established,  slowly  disappears  .ts 
air  from  the  phan-nx  works  its  w.iy  up  the  Eustachian  tubes. 

Aur.il  polypi  ustMlly  project  CKtemaMy,  blocking  up  the  external  auditory  meatus  and 
causing  ile:ifrie»  bv  obstruction. 

3.  HydatUiiform  J/o/ir.— This  peculiar  patholngic  development  is  not  n  tumor,  nnd  hence 
not  a  form  of  myxoma.     It  ts  the  rciiult  of  a  mucous  degeneration  of  the  villi  of  the  chorion. 

Morbid  Anatomy. — Myxomata  form  more  or  less  rounded,  lobulated, 
circtmiscribed,  and  encaj^ulated  soft  nodes,  which  fluctuate,  and  when  incised 
permit  a  slimy,  mucilaginous  or  j^'elaiinous  material  to  exude.  They  may  be 
central,  embedded,  sessile,  or  pedimculated.  They  are  benign  in  nature,  but 
not  infrequently  recur  when  removed.  Sutton  thinks  this  return  is  evidence 
that  the  tumors  in  which  they  occur  are  sarcomata  that  have  undergone 
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Ifif  Wpil^  Ms  A^  MvteMI^  ll  BBf  jkv  MOV  Oft  Ac  bniB  and  pef^>het9d 
MfvM  $0^  hi  Mw  m9$0KUttM  tessOT  i^ndk.  ti  ■  nme  hwmwi  in  io^ncr 
tff  fft  ^i^^  Mfiifr  BiSr  ikM  I*  dhr  mmtmmMme  |cnod  or  old  i^^ 

tofi^f  u»  aetamdigf  dq^eambco*.  which  aiect  their  cells 

nn'l  /r-F  w^^.rv^oktr    Of  fSwic  Crtty  aad  tmicow  degenerations  are  most 

common. 

fhfifffrrhuge,  ntrrmh,  atvd  aktembon  naf  occur  in  Tnrxomata,  and  some- 
(Irm't  ihry  may  locrome  in^f  ted  and  fuffpinale.  Such  changes  are  most  fre- 
(itHMtily  obMri^ed  in  iuruon  f^ednfrotca  to  traiimAtJc  injuries,  because  of 
tnclr  ftuiitTAtlfll  or  ex^Knetl  flotation,  m  in  ruual  polypi. 

I'Uv  miUrr  foffri  of  myxoma  i^  wmclimcs  called  myxoma  gehtinosum ; 
iho  /iniiLM  form,  myxoma  mfduHarf. 

OSTEOMA- 

All  o«teomn  in  n  rumor  compoMrd  nf  [mmcous  tissue.  Such  tumors  usually 
oiTur  in  coiinertion  with  w>mc  [mrt  of  the  skeleton,  but  are  occasionally 
Ituutil  \\\  the  ]tln  mater,  the  briiin,  ami  the  lung,  In  structure  they  may 
»«eml»lo  ihc  ninrngv  tinfcuc  oi  ihe  ci)iphyses  ol  the  l>oncs,  or  the  dense, 
ivim  Itle  «u»inutc  ^^i  the  pctrouf  portion  of  the  temporal  bone,  or  aoy  in- 
letnie^lMtr  tienwih .  They  occur  in  man  and  the  lower  animab,  and  may  be 
wliury  Ol  iituUlple. 

StiftI  of  Occurrence. —  The  most  fretiuent  seal  of  ocrsirreDce  ts  the 
«|H|ili>9rdhl  JMUituMi  of  lUi-  lonj;  l>ones. 

llMMltMMit  ^Mtteomata  '  /  >  those  rrsembling  the  tisuie  6nB  which 
ihev  AtMW'— ^Ivwlop  up^Mi  the  inner  or  outer  ubWs  of  the  skall,  the  jiw^s^ 
% T^nAt.  Ittl^iss  ei^^iNhx-^e.il  iutu'tu>n»  of  loo^  boM^  awl lettdiftCMsJBBeftioaB. 

||lMNltf«a»  <■!■■■■>■.  unhke  the  tts^ocs  6«ni  vhkh  ther  pov,  de- 

^^fcrfaM^^Mrlil»»to^^t^tr       ; 


OSTEOMA. 


199 


distinct,  tumor-like,  projecting   mass,   it  is  spoken  of  as  an  exostotu.     Any  irregular  bony 
ouigro^^ih  Is,  however,  correctly  caIIciI  an  exostosis. 

Sutton  describes  the  following  forms  of  exostoses : 

I.  OtsijfcatU'M  of  UnJoHs  at  their  aitachmenls — resulting  from  traction,  ajid  of  which  the 
best  examples  are  the  exostoses  at  tlie  adductor  tiihercle  of  the  (cnmr  and  the  tubercle  of  the 
fini  rib  at  the  insertion  of  the  scalenus  nniictu  muscle,  though  the  most  frequent  is  thai  which 
occurs  at  the  insertion  of  the  Icndon  of  ih«*  ndductor  magnus. 

3.  Suittni'utj/  ftt>j/t>tfs — inflanmmioiy  furmaiiun^of  cancellous  liony  tissue  growing  from 
the  icrminiil  phalanges  and  clevntmg  the  nail,  bcne.ith  which  they  appear  like  a  projecting  red 
cherry,  tlic  covcrmg  integument  usii.nlly  lieing  ulcerated. 

3.  Exvttoses  due  to  the  caicification  vf  inftammalpry  exudathiu — beat  illustrated  by  the 
peculiar  affection  known  as  myositis  ossificans  {tf.  v.\. 

The  greater  number  of  osseous  tumors  grow  directly  from  the  bones,  hut  others  arc  scjia- 
mted  from  them  by  periosteum  or  nihcr  Intervening  tissue,  as  in  the  case  of  movable  perii'>'>ffal 
cifeoma  and /jroj/zj/ ,'j//4?«d.  which  are  simply  near  the  lionts.  and  discouMecfeJ  oj/^omjta, 
which  arc  in  the  tendons  and  muscles,  etc. 

Should  such  a  circumscribed  l>onv  formation  occur  within  a  bone — th:il  is.  within  the  mar- 


Fig.  93.— Osteoma  (Mears). 


row  cavity — it  is  spoken  of  as  amndostosis.  A  bony  tumor  that  develops  from  the  dentin  01 
the  tooth  is  called  a  dentai  osteoma  {<j.  iM  ;  but  tumors  having  a  structure  similar  to  the  teeth, 
with  dentin,  enamel,  etc..  are  spoken  of  as  oJowiti-mata  (^,  v.).  The  term  odontoma  is  also 
employed  by  mnny  to  describe  tumora  developmg  from  the  dental  pulp,  as  welt  as  from  the 
dentin  and  enamel. 

Compact  osteoma,  osteoma  Jurnm.  or  oxtrflm,i  eburneum  is  a  rare  tumor  of  compact  osseous 
Tissue,  sometimes  of  ivor>'-like  hardness,  which  usually  grows  upon  the  surfjcc  of  the  skull  and 
forms  projecting  rounded  masses.  It  is  most  frequent  in  the  frontal  sinuses,  external  nuditury 
meatus,  and  mastoid  processes.  Osleomata  sometimes  grow  hirge  in  the  Tronlal  region  and 
extend  Into  the  orbit.     Sutton  speaks  of  such  tumors  attaining  n  weight  of  16  pounds  in  oxen. 

OtacetioHs  osteoma,  or  osteoma  spant^oium  or  meJullare.  resembles  cancellous  osseous  tissue 
with  wide  mairow  cavities.  It  is  usually  surrounded  bv  a  thick  covering  of  hy.iline  cartilage. 
It  Is  common  at  the  epiphyses  nf  the  long  bones.  A  diffuse,  widespread  hvpertrophy  of  bone, 
by  which  an  individual  bnne  becomes  markedly  increased  m  sire,  is  dcscritied  asa  i*i'/rr(<j/.iT«. 

Bony  tumors  are  benign  and  do  not  recur  after  excisitm  or  give  mctn«iiasis ;  they  grow 
very  slowly.  They  may  be  single  or  multiple  in  occurrence,  and  different  forms  may  occur 
upon  the  same  individu.il  at  the  same  time.  They  may  cause  considerable  pain  when  pressing 
upon  the  branches  of  the  crani.il  nerves,  and  may  c.iuse  deafness  by  obstructing  the  auditory 
canml.    Growth  into  the  skull  may  also  compress  tbe  brain. 
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Morbid  Anatomy. — Osteomata  vary  greatly  in  appearance  according 
to  variety,  position,  etc.  For  the  most  part  they  lorm  smooth,  rounded, 
more  or  less  lobiilated,  sessile,  hard,  hony  masses.  Sometimes  ihey  are 
irregular  and  may  be  |>edunciilntecl.  They  are  usually  well  encapsulated 
and  covered  by  a  thin  layer  ot  cartilage. 

tJsteophyies,  such  as  develop  in  the  membranes  of  the  brain,  arc  thin, 
translucent  plates^  conforming  to  the  lalx  cerebri  or  other  [X)rtioo  of  the 
menvUrane  in  which  they  develop. 

rhe  disconnected  osteomata  of  the  organs,  such  as  occur  in  the  lungs,  ap- 
pear as  branched  cylindric  formations  in  the  fibroconnective-tissue  trabeculae. 

Pathologic  Histology. — The  structure  of  the  osteoma  is  typical  of 
bone,  though  its  regularity  is  less  than  that  oi  normal  lK)ne.  Haversian 
systems  can  be  made  out  in  all,  though  in  the  osteoma  eburneum  they  may 
be  few. 

Osseous  tissue  may  occur  in  association  with  other  connective  tissues  in 
certain  tumors,  csjjecially  with  cartilage,  fibroconnective  tissue,  fatty  tissue, 
and  embryonal  connective  tissue  (osteosarcoma). 

The  most  common  retrogressive  degeneration  is  mucous  metamorphosis, 
caries  and  necrosis  also  occurring.  At  times  the  develo[>ment  of  a  bony 
tumor  is  accompanied  by  a  cellular  multiplication  in  the  connective  tissue, 
which  leads  to  the  formation  of  an  osteosarcoma^  or  a  combination  of  sar- 
coma and  bony  tumor.  These  are  more  properly  considered  as  sarcomata 
than  as  osteomata,  and  are  malignant  in  disposition. 

CHONDROMA. 

The  chondroma  is  a  tumor  composed  of  cartilaginous  tissue,  either  hya- 
line or  fibrous. 

Seat  of  Occurrence. — The  tumors  usually  grow  from  the  periosteum 
and  medullary  substance  of  the  long  bones,  especially  the  phalanges  of  the 
hands  and  feet,  lower  end  of  the  lemur,  upper  end  of  the  humenis  and  tibia, 
and  more  rarely  the  ribs,  pelvis,  intermuscular  septa,  and  subcutaneous 
tissue.  Mixed  tumors  containing  cartilage  occur  in  the  parotid,  submaxil- 
lary and  lacrimal  glands,  testicle,  and  ovary.  'I'rue  chondromata  rarely 
grow  from  cartilage. 

The  order  of  frequency  of  the  tumors  that  grow  from  bone  is,  first,  the 
hands  and  feet,  next,  the  long  bones  of  the  limlw,  and  lastly,  the  central 
portions  of  the  skeleton.  Occasionally  the  cartilaginous  tumor  commences 
to  grow  in  the  marrow  cavity  of  the  bone  {enchondromd)^  and  distends  the 
shaft  of  the  bone  to  a  barrel  shape  or  spherical  form. 

The  chondroma  of  the  testicle  is  rarely  a  pure  tumor,  but  is  usually  one 
in  which  sarcoma  and  chondroma  occur  simultaneously — chondrosarcoma — 
or  is  a  teratoid  tumor.  Such  tumors  occasionally  take  the  form  of  a  branched 
cartilaginous  mass,  sections  of  which  appear  xs  small  nodes  and  cylinders 
of  cartilage.  Occasionally  distinct  larger  nodes  arc  found  ;  the  organ  is 
considerably  disturbed  by  the  presence  of  the  masses  and  by  the  formation 
of  cysts.  The  spermatic  tubules  are  not  infrequently  obstructed  and  atro- 
phic, and  at  times  contain  concentric  colloid  masses. 

Chondromata  h:ive  also  been  ol^scrved  in  the  ovary  and  kidney.  The 
chondroma  of  the  lung  is  usnallv  of  metastatic  origin,  although  in  rare  cases 
primarv  tumors  of  this  organ  have  been  found.  Chondromata  are  usually 
situated  at  the  root  of  the  organ,  and  probably  grow  from  the  cartilages  of 
the  bronchi. 

Varieties.— The  tumors  are  divided  according  to  the  manner  of  occur- 
rence into  the  true  chomiroma,  ecchotidroma,  and  the  enchondroma. 
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The  trut  chomdroma  most  frequently  {(rows  in  the  long  bones,  and  is  most  common  ai  the 
epiph>-sr.il  unions,  where  it  seems  to  develop  from  unossified  remnants  of  the  primitive  carti- 
lage. Cartibiginous  tumor-»  grow  by  tlic  vitality  of  their  own  cells,  which  im-rease  in  number 
and  produce  the  intcrccllulur  chfUKlrous  «ubst.ini:e  exnitlv  as  in  the  growth  of  normal  cani- 
Irtges.  The  tumors  are  benign  in  d.s(>OMtion  and  do  not  recur  when  excised,  though  it  is  >aid 
that  ihcy  oci as  anally  give  metasi.i>iis.  This  is  accomplished  by  the  .tccidt>ntal  entrance  of 
small  nui^ses  of  the  cartiln^iious  lissue  into  the  veins,  this  entrance  lieing  probably  effected  by 
the  mechanical  erosi'sn  of  the  tissue  of  the  wall  ti  ihe  vein.  The  cartilaginous  embolus  which 
scpariles  is  c;irried  to  the  lungs.  111  which  the  secondary  tumors  occur. 

Chondromata  arc  encapsulated  tumors,  anil  most  cunimon  in  voting  persons.  They  may 
be  multiple  nnd  Ate  occasionally  very  numerous,  nnd  c.iuse  deep  exinvaiions  in  the  bones 
from  which  they  grow.  A  few  remarkable  casfs  ol  multiple  chondromat.-t  of  the  long  bones 
of  the  limbs,  hands,  and  fret  .ire  on  record.     They  are  not  infrequent  in  rickets. 

The  tcih.mdrAima  is  defined  by  Sution  as  a  ^.moll  overgrowth  of  cinilagr.  Ecchondromat;^ 
arc  most  common  along  (he  edge^i  of  articular  cartiUges  and  in  connection  with  the  laryngeal 
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Fig.  93.'— Chondroma  of  the  submaxillary  gland,  which  had  been  slowly  growmg  for  forty- 

four  years  (Suttonj. 


and  nasal  cartilages.  Those  of  the  .irticulnr  cartilages,  esT>ecially  of  the  knee-joJnl,  occur  in 
rheumiitoid  ariluiti^,  while  those  of  the  Iar\'nx  usu.dly  spring  fr'tm  the  posterior  plate  of  the 
cricoid  ciirtil.Tge.  Ecchondromata  of  the  nasal  cnrlilngcs  .nre  usually  small  and  sessile.  Th^ 
ecrhondrom-ita  seldum  attixin  l.irgc  size*,  umally  not  tw-ing  Inrger  ihnn  a  pea  or  walnut,  and 
rarely  form  distinct  tumors,  bui  mther  ^mple  enlargements  or  projections  from  pre'existtng 
cartilage.     They  are  usually  of  little  importance. 

An  enchondti-ma  is  a  cartilaqinfiiis  gruwth  which  t.ikes  placp  within  an  organ  or  tissue;  such 
a  growth  mav  appear  to  be  independent  of  prc-existini;  cartitnije.  ai..  for  example,  when  a 
tumor  occurs  within  the  testicle.  Enchondromata  are  often  said  to  have  their  origin  m  injuries 
to  the  parts  affected.  Some  of  the  chondromnta  probably  originate  from  small  masses  of 
primitive  cnrtilnije  which  remain  unnsstfied  during  the  development  of  the  bones.  Virchow 
first  called  nttrntion  m  this,  and  demonstrated  the  existence  of  such  isolated  masses  of  cartilage 
in  the  mature  bone.  It  is  not  diHirutt  lo  understand  that  should  such  a  nest  of  c.irlilage  be 
excited  to  growth  by  imumatic  hvperemia,  chondroma  or  ccchondroma  might  result. 

Morbid  Anatomy. — The  tumors  occur  as  rounded,  nodular  masses  of 
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variable  size,  which  at  times  become  very  large,  especially  when  sijj>erficial. 
They  are  invariably  encapsulated  by  connective  tissue  ((ierichondrium),  and 
are  divided  by  inlerniediate  bands  of  areolar  and  fibrous  tissue,  which  -sup- 
I>ort  the  nutrient  blood  vessels*  They  are  readily  recognized  by  their  dense, 
somewhat  elastic  structure.  Histologically  they  may  consist  either  of  hyalin- 
or  fibrocanilage. 

Chondromata  are  benign  in  nature,  Vnit  are  sometimes  destructive  by 
their  size  and  [position,  not  only  intert'ering  with  the  movements  of  joints, 
but  causing  serious  deformity  of  the  member^  Thus,  small  cartilaginous 
tumors  affecting  the  phalanges  may  entirely  interfere  with  the  movements 
of  the  hand. 

The  chondrosarcoma  is  different,  sometimes  being  destructive,  sometimes 
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Fig.  94. — Hyaline  chondromm.    Oc.  2 ;  ol».  3. 


showing  a  disposition  to  recur  after  excision,  and  sometimes  causing  metas- 
tatic distribution.  The  enchondroma  of  the  parotid  gland  is  said  by  Vir- 
chow  to  have  its  origin  in  remnants  of  fetal  cartilage  in  the  neighborhood 
of  the  external  ear. 

Fne  Citrlilii^es  \AffcJterj  Ctrti/jfes). — An  unusual  form  of  ecchondroma  is  probnblv 
responsible  for  thr  occurrcncr  of  the  free  c.irtilap»'5  sometime^  observed  in  the  joints,  an  ordi- 
nary ccchondroma.  from  pressure  or  oth»?r  cause,  becoming:  pedunculated,  and  the  peduncle  sub- 
sequently being  compressed  between  the  arliculnr  surfaces  and  becominq  more  and  more 
atrophic  until  the  little  ma'is  becomes  free.  Such  free  cartilage*  interfere  with  the  movement* 
of  the  joints  by  occasionally  and  unexpectedly  chancing  their  position,  so  as  to  lock  the  joints. 
"When  observed,  thcv  may  be  free  or  may  still  be  attached  by  lon^.  delicate  pedicles.  They 
may  l>r  smooth  or  worm-eaten  in  superficial  appcarancr,  and  arr  ai  times  calcareous.  Some- 
times  they  are  symmetric.     Tliey  are  frrquent  in  rheumatoid  arthritis. 

The  tissue  of  the  chondmnia  frequently  undergoes  mttamorphosis:  sometimes  (he  cells 
contain  fat  droplets,  and  the  interstitial  substance,  especially  in  such  tumors  as  attain  to  a  large 


site,  is  apt  to  undergo  niucous  degencmiioii,  which  may  be  so  complete  in  its  dt^truclion  as 
to  cnuse  the  formation  In  ihi?  tumors  of  cysts  filled  with  mucus.  Quite  frequently  calcifica- 
tion of  the  cartilage  occur*,  larger  or  smaller  deposits  of  granules  or  calcareous  mavises  dis- 
irbuted  ihroaghout  its  subi>t.ince  resembling  the  centers  of  o<>silicatioti  in  forminj^  bone.  True 
bone  is  sometimes  found,  under  which  circumstance  it  becomes  proper  to  spe>di.  of  the  tumor 
as  an  osttochondroma. 

MYOMA. 

The  myoma  is  a  tumor  tojnfwsed  of  newly  formed  muscle  cells.  The 
muscle  cells  are  usually  of  tlie  iinoluntary  or  unstrii>ed  variety,  and  a  tumor 
so  formed  is  known  as  a  it'Wfnxoma  or  m\oma  iin'tcriiularf.  More  rarely 
voluntary  or  striped  muscular  tissue  occurs  in  the  tumors,  which  are  then 
known  as  rhabtiomyoma  or  myoma  stfioceiluiare. 

I.  Leiomyoma.— The  leiomyoma  is  usually  composed  both  of  muscular 
and  fibroUs  tissues. 

Seat  of  Occurrence.^Leiomyomata  occur  in  the  uterus^  brood  ligament, 
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Fig.  95.— Leiomyoina  of  the  uterus  (uterine  fibroid).    Oc.  4;  ob.  3. 


ovary,  ovarian  ligament,  round  ligament,  and  vagina.  They  also  occur  in 
the  muscular  wall  of  the  intestines,  stomach,  esophagus,  prostate,  testicle, 
and  subcutaneous  tissue.  They  usually  develop  from  the  unstrtped  mus- 
cular tissue  of  organs,  but  in  the  absence  of  this  they  may  develop  from 
the  muscular  tissue  of  the  vascular  walls.  They  occur  in  man  and  in  the 
lower  animals. 

Morbid  Anatomy. — Leiomyomata  occur  in  the  form  of  firm,  rounded,  nod- 
ular, encapsulated  masses,  which  in  general  closely  resemble  fibromata,  but  are 
usually  darker  and  reddish  or  gray  red  in  color.      The  growth  is  slow,  a 
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tumor  the  size  of  a  child's  heati  probably  representing  a  year's  growth.  In 
main'  cases  they  seem  to  attain  considerable  size,  then  grow  no  larger,  though 
l»ersisting  ibr  years. 

The  tut  surtace  of  the  tumor  is  almost  identical  in  appearance  with  that 
of  the  fibroma,  presenting  the  same  curling,  interwoven  bundles  of  fibers. 
The  cut  surface  is  convex. 

Pathologic  Histology.  — l-'pon  microscoi>ic  examination  the  tissue  is  seen 
to  consist  (.hicHy  ol  elongate  spindle  cells  with  rod  shajxid  nuclei — the 
familiar  unslriped  muscle  cells. 

Ihc  spindle  cells  of  myoma  are  regularly  arranged  in  bundles,  their  long 
diameters  parallel.  The  bundles  twist,  curl,  and  interlace  in  all  directions, 
so  thai  in  every  section  of  the  tumor  tells  in  transverse,  oblii|ue,  and  longi- 
tudinal section  will  be  found.      The  cells  can  be  teased  out  of  the  fresh 


FiC,  96. — Rhithdomyonia.    Tlic  Mction  shows  the  lurnor  to  conM&t  chwfly  of  a  fibro-con- 
nective  tissue  rich  in  celU,  with  numerous  muscular  fillers.     Oc.  3  -,  ob.  D.  D. 

tissue,  especially  if  it  be  macerated  for  twenty-four  hours  in  a  30  per  cent. 
solution  of  nitric  acid,  or  after  twenty  to  thirty  minutes'  immersion  in  30  per 
cent,  solution  of  potassium  hydrate.  Tlie  longitudinal  sections  of  the  cells 
are  best  recognized  by  their  rod-sha|ed  nuclei  ;  transverse  sections  by  their 
polygonal  shape.  In  some  rases  the  spindle  cells  of  sarcoma  V>ear  so  close  a 
resemblance  to  the  cells  of  the  muscular  tissue  that  it  is  ditficult  to  difieren- 
liate  them»  but  the  greater  length  of  the  muscle  cells,  their  rod-shaped 
nuclei,  and  the  polygonal  shape  of  their  transverse  sections  usually  serve  to 
differentiate  them  from  the  shorter  cells  of  sarcoma,  with  their  vesicular 
nuclei  and  more  rounded  form  in  transverse  section.  In  most  myomata 
there  is  a  generous  admixture  of  fibroconncctivc  tissue. 

The  tumors  are  perfectly  benign,  always  being  encapsulated  and  often 
pedunculated,  especially  the  subperitoneal  fil>roids  of  the  uterus.  They  not 
infrequently  cause  death   from  hemorrhage,  mechanical  pressure  upon  the 
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bowels,  complicating  pregnancy  or  inducing  peritonitis  by  septic  necrosis 
and  gangrene.  'I'hey  are  sul)ject  10  degenerative  changes,  the  mucous  and 
calcareous  degenerations  being  comnion.  Sometimes  fatty  degeneration 
lakes  place  ;  necrosis  is  common  ;  gangrene  has  been  obser%ed.  The  vessels 
may  beconie  telangiectatic.  Hemorrhagic  extravasation  and  the  fomialion 
of  hematoinata  and  eolli<iualion  cysts  are  not  infre^iuent.  Ussification  some- 
times takes  place  in  uterine  fibroids. 

In  some  cases  the  retrogressive  degeneration  is  slow  and  affects  the  muscle 
cells  first,  leaving  the  accomf>anying  connective  tissue  undisturbed,  thus  trans- 
forming the  myoma  into  what  ai>pears  to  be  fibrous  tissue. 

The  cysts  in  myoma  form  irregular  cavities,  whose  walls  consist  of  soft- 
ened tissue  without  shar[>  circumscription.  They  always  contain  mucus. 
The  leiomyoma  is  often  multiple  and  may  be  congenital.  When  in  the 
uterus,  it  may  lead  to  hemorrhage,  dystocia,  and  sepsis,  and  when  peduncu- 
lated, may  cause  obstruction  of  the  bowels, 

II.  Tlie  rtutbdomyOHUt  is  a  rare  tumor,  Sutton  rc|;ardin)*  it  as  a  farm  of  spinrJle^cell 
sarcotna.  ll  is  especially  rare  as  n  irrowth  of  unsiriped  muscular  tissue.  Rhabdomyoma  has 
occnMonally  Iwen  srcn  in  ibc  form  of  a  hvprrplasia  of  muscular  stmcturc  following  Iraumaiic 
hernia  of  Uic  muscle,  but  as  \  simple  uimor  formation,  it  is  praciically  unknown.  Tlic  occur- 
rence of  siripcd  muscular  cells  among  conn^utive-tissue  fibers  is  aUo  rarely  observed,  and  is 
perhaps  doubtfully  described  as  rhaUlomyofibroma. 

The  most  usual  occurrence  of  stnaiod  muscle  is  in  a  peculiar  fonn  of  congenital  tumor  of 
the  kidneys  in  combmaiion  wiih  sarcoma  cells.  Hie  SArcoma  cells  nre  usM.illy  of  spindle 
form,  musclr  cells  with  lypicil  transvcrsr  <^irm1ion5  being  found  intermixed  with  them.  Tlie 
muscle  ceils  u^u^illy  ap[}e.ir  as  enormous  elongate  aiuj  nndos**  striated  spindles.  The  sarco- 
lemma  is  imperfect.  Such  tumors  are  perhaps  correctly  called  w,icjj»Y(>wi/ or  rj|ijj*i/('m.vf»/rtr- 
coma.  They  may  be  congenitil  or  develop  soon  after  liirth,  'lliey  attain  a  large  sire,  arc 
highly  malignant,  and  tiiay  give  nietajitasi^.  They  occur  in  the  testicle,  uterus,  ovary,  and 
parotid  gland.     In  all  probability  they  are  teratoid  tumors. 


GUOntA. 

The  glioma  is  a  tumor  composed  of  neuroglia  or  the  connective  tissue  of 
the  nen'ous  system.  Neuroglia  is  a  peculiar  specialized  tissue,  now  conceded 
to  be  of  cpiblastic  origin.  It  becomes,  therefore,  incorrect  to  classify  this 
tumor  among  those  of  the  connective  tissues  of  mesoblastic  origin,  as  has 
been  done. 

Seat  of  Occurrence. — Its  usual  scat  of  occurrence  is  the  central  ner- 
vous system — the  brain,  spinal  cord,  and  retina.  Sulton,  however,  beheves 
the  retinal  glioma  to  be  a  form  of  sarcoma  developing  from  the  susientacuiar 
tissue  of  the  rctin;i. 

Morbid  Anatomy. — The  tumors  are  usually  small,  varying  in  size  from 
a  pea  to  an  egg,  and  are,  as  a  rule,  solitar}'.  They  are  dark  red  in  color  and 
similar  to  the  cerebral  rortev  in  consistence.  Ihey  may  be  indistinctly  dif- 
ferentiated from  the  surrounding  nenous  tissue,  and  are  not  enciipsulated. 
Sometimes  the  tumor  is  pale  gray  in  color  and  somewhat  translucent.  Glio- 
mata  arc  usually  <]uitc  vasnilar. 

Pathologic  Histology. — When  examined  microscopically,  the  tissue 
appears  to  consist  of  cells  only,  these  cells  bein^^  characterized  by  the  pres- 
ence of  nuclei  of  such  large  size  as  to  make  it  difiicult  to  define  the  delicate 
cytoplasm  abotil  Ihem.  When  the  tissue  is  profwrly  har<lt!nt'd  and  stained,  it 
can  be  seen,  however,  that  (he  nuclei  l>elong  to  cells  of  stellate  sha|)e,  with 
many  delicate,  long,  branched  proresses — typical  spider  cells.  The  special 
staining  methods  of  Weigert  and  Mallory  define  the  cells  well.  Among  the 
cells  occasional  fibers  may  be  seen,  the  tumors  var\'ing  somewhat  in  the 
number  of  libers  they  contain.  As  seen  in  the  retina,  the  tumor  consists  of 
cells  similar  to  those  of  its  granular  layer.     GHomata  are  apt  to  be  highly 
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vascular,  resembling  an^'iosarcomata,  and  are  liable  to  interstitial  hemor- 
rhage.    They  noi  infrequently  undergo  necrosis  and  mucous  degeneration. 

The  tumor  is  benign  in  dis|)Osition,  m  the  sense  that  it  does  not  recur 
when  cotnpleiely  excised  or  give  metastasis.  It  is,  however,  very  de- 
sinictive  to  the  tissue  in  which  it  grows,  disorganizes  it,  and  invariably 
returns  when  incompletely  excised.  It  is  easily  confounded  with  sarcoma, 
and  because  of  the  similarity  of  the  two  tumors,  glioma  has  come  to  be  re- 
garded with  suspicion. 

The  tumon.  are  of  frequent  occurrence  and  are  usually  solitary.  Their 
growth  is  slow,  and  the  symptoms  produced  depend  chiefly  upon  the  pressure 


Fig.  97. — Glioma  of  ihc  retina  (from  ^  patient  of  L.  Webster  Fox  in  the  .Medico-Ch)rurgical 

College,  I'htladelpbia). 

exerted  by  the  tumor,  though  in  part  upon  the  degeneration  of  the  tissue,  as  in 
syringomyelia  (//.  ;■. ).  The  most  frequent  seal  of  occurrence  in  the  brain  is 
the  white  matter  surrounding  the  ventricles. 

Warren,  who  does  not  tlisiinguish  between  glioma  and  sarcoma  of  the 
nervous  svstem,  stales  that  ;;lioma  is  the  most  fretjuent  of  all  brain  tumors. 
(Jlioma  of  the  eye  frequently  reciiri  after  excision,  and,  having  occurred  in 
one  eye,  after  its  enucleation  sometimes  returns  in  the  other.  It  frequently 
extends  to  the  cranial  cavity  from  the  orbit,  and  sometimes  grows  out  upon 
the  face,  distending  the  orbit»  infiltrating  the  tissues  of  the  face,  and  causing 
great  disfigurement. 

It  is  supposed  by  some  that  sarcoma  and  glioma,  while  different  in  histo- 
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genesis,  can  be  coexistent,  and  gliosarcoma  has  been  described.  This  is, 
however,  a  \ery  doubtful  conil>ination,  and  in  all  probability  the  tumors 
resembling  gliomata,  but  behaving  like  sarcomata,  are  in  reality  sarcomata. 

Glioma  is  subject  to  calcareous  and  myxomatous  degeneration  and  has 
a  pronounced  tendency  lo  be  hemorrhagic  and  telangiectatic. 

Closely  related  to  the  glioma  is  the  so-called  ^//cjw  oC  the  nervous  syslem.  which  consists 
in  a  diffuse,  somewhat  nodular,  neurogliar  hyperplasia,  making;  its  appe;imncc  near  the  ven- 
tnciilar  and  other  cavities  of  the  brain  nnd  irptnal  cord.  Tltc  subsequent  rcirogrcssive  changes 
occurring  in  the  hyperplastic  tissue  Irad  to  the  furmatian  of  cysts,  or  when,  about  the  central 
canal  or  the  spinal  cort,  to  its  enlargement  and  the  development  uf  syrittgomyeOa  (^.  v.), 

NEUROMA. 

\  neuroma  is  a  tnmor  composed  of  newly  formed  nervous  tissue.  Sur- 
geons apply  the  term  loosely  to  all  tumors  occurring  upon  the  nerves,  hence 
it  has  become  necessary  to  speak  of  true  neuroma,  which  really  consists  of 


Fig.  98. — Neuromata  (Hcaton). 

nervous  tissue,  and  false  neuroma,  which  is  made  up  of  fibroconnective  or 
mucous  tissue  and  occurs  upon  the  ner\'es. 

It  is  also  necessary  to  differentiate   between  gan^h'onar  neuroma,   com- 
posed of  nerve  cells,  a-nd  ^fin7/ar  neunvnat  composed  of  ncr\'e  fibers. 


I.  The  ganipUoiuU'  neuroma  is  a  rare  lumor  which  consists  of  ganglionic  nerve  cells,  neu- 
rogli.i  cclK.  and  nerve  fibers,  and  Is  usually  called  kettrr^iioma  _^an^iiimiire.  It  occum  in  the 
central  nerxous  system,  where  it  forms  ill-dffined  swellini*s  or  ctrctimscritjed  nodular  enlarjje- 
ments.  When  such  enlargements  or  nodes  arc  mcised,  the  differentiation  of  while  ami  gray 
matter  seen  m  normal  hrams  is  .ihsrni.  and  tlie  whole  .-iren  has  .1  pnle-gray  or  mnttled  gray- 
and-ivhiie  appearance.  The  growth  has  nu  sharp  circumscription,  and  it  is  doubtful  whether 
the  formation  b  properly  regarded  as  a  neoplasm  or  as  a  malformation.  Because  of  its  indefi- 
nitenrs^  it  may  be  fiesl  tn  adopt  the  latter  \-iew. 

II.  Fibrillar  Neuroma. — Sutton  divides  ihe»e  into  three  forms:  1.  Neurofibroma;  a, 
plexiforiii  lu'urom.i ;  ;ni(l  j.  tr.iunmtic  neuroma, 

I.  ITic  Ht'urofihrcmii  includes  those  forms  already  mentioned  as  fahf  nenntMa,  in  that  they 
do  not  grow  from  die  nervous  tissue  itself,  but  from  the  connective  tissue  of  its  sheath.  Tliey 
occur  on  the  cerebral  and  spinal  nerves  and  on  ihe  nerx'c  roots,  and  maybe  single  or  multiple. 
In  MturofiSrom-i  mUluscum,  which  some  regard  as  characteriKd  hy  tumors  of  Ihb  class,  as 
manv  as  3000  tumors  have  been  counted. 
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The  neurofibroma  is  of  small  size,  usually  not  larger  than  a  leniil  or  n  pea.  but  may  aiuin 
the  s)£e  of  the  fist.  Ceildin  nerves,  as  the  hflb  cranial  nerve,  apjicar  lo  be  pretJUpo^ed  to  its 
occurrence. 

It  forms  smooth,  fusiform  enlargements  upon  the  nerve,  projecting  upon  one  side,  and  by 
prev>ure  ^pre.id»  om  jis  fibers  "  Ukt;  a  strup."  Rarely  the  fibers  of  the  nerve  p.-ua  Uitough  the 
center  of  the  growth. 

The  microscope  shows  the  tumnr  to  consist  entirely  of  connective  tissue.  Such  growths 
are  prone  to  undergo  niv  xumatuus  de^jenerAttun  and  may  contain  coUiquaiion  oyMs. 

llic  neurofibronia  may  cau»c  no  dii>ciimfort,  especially  if  it  devulup  up'>n  a  itiixed  nerve 

somewliere  at  llie  periplirry  uf  ihc  body.  L'pon  the 
srnsory  nerves,  cspecuilly  the  filth  cranial  nerve,  it 
may  causr  very  •,\k\x\k  snfTcrmg.  When  up'tn  the 
nerve  roots  and  nf  considerable  size,  it  may  occasion 
paralysis  by  pressure  upon  the  cord. 

3.   i*texifvrm  Stmr^ma. — This  term   \\m>  l>cen  ap- 

plied  by  Verneuil  to  a  peculiar  and  rare  couiliiion 
m  which  the  nerves  are  mcreosed  m  numt^xr  and  in 
length  simultaneously  with  a  myxomatous  ahrratton 
of  llicir  sbeatlis.  which  transforms  them  into  gelati- 
nous, nodose  cylinders,  which  Sutton  has  compared 
to  ihe  unibiliral  cord.  Thr  term  itrs*nd  neuroma  has 
also  been  applied  to  the  condition. 

T'hi'  growth  maltes  its  appparance  upon  the  heAd, 
trunk,  and  extremities,  where  ihr  skin  becomes  (hick- 
eneil  and  loo&e,  so  its  10  hear  a  partiiil  resemblance 
to  elephantuisis.  When  the  tumor  is  pressed  hcnenib 
ihc  fingers,  the  enlarged  nerves  can  be  fell  like  worms 
r/    in  a  hag. 

llie  tumors  arc  usuotlY  congenital.  When  sub- 
jected to  micruacopic  examination,  it  ts  found  that 
the  nerves  have  undergone  a  fibrosis  fiom  excessive 
growth  of  the  enduneurium.  which  is  thickened  and 
n(>()ii&r.  Tlte  myxtimatous  degeneration  occurs  in 
this  hyperplastic  tissue. 

Both  medullaied  and  non-medullated  nerves  have 
bcrn  found  in  pirxiform  neuroma,  though  the  fi>r- 
mer  predominate. 

3.  Tr,wmtitu  or  Ampntatian  Aeuroma. — 'llicse 
are  biilb-like  gTow*ths  which  form  upon  die  proxim-d 
ends  of  divided  nerves  or  upon  the  cut  nerves  In 
an  umputation  stump.  Their  growth  seems  to  de- 
pend upon  attempted  re^encmlion  of  the  nerve, 
whose  nxis-cylindcrs  grow  down  into  the  cicatrin 
and  spread  out.  Later  the  connective  tissue  also  growh  tlos^n  and  ensheatlis  them,  and  many 
of  the  fibers  become  mcdullaied.  The  bulbou)  end*  which  thus  form  on  tifr  nenes  may  be 
the  iize  of  a  pea  or  of  a  pigeon's  egg.  They  are  Mnooih,  not  sharply  differentiated  from  the 
surrounding  tissue,  and  are  firm  to  the  touch.     The  microscope  reveals  their  true  nature. 

'Ilicy  cause  great  Hufferiiif;  in  some  cav-s,  though  in  the  majority  of  instances  they  arc 
painl^-ss  and  not  sensitive  to  prewure. 

All  form?  of  neuroma  arc  benign.  They  may.  however.  neceasit<itc  operation  because  of 
pain  and  deformity.  The  greater  number  are  congenital,  and  a  distinct  hereditary  tendency 
to  their  development  seemi.  to  l«e  present  in  s<}mc  Liises. 

They  are  not  common  m  the  lower  animals,  ihouyh  the  amputation  neuroma  is  frequently 
seen  upon  the  limbs  of  amm^tls  tnjured  in  traps,  t>y  gunshot  or  bite*,  and  thiy  not  infrequently 
form  on  the  divided  nenes  of  horses  afl»*r  the  opemiioti  of  neurotomv. 

MiiiijiHtitit  meurcma.  which  has  occnnonally  been  described,  is  in  all  probability  a  sarcoma 
of  the  nerve  sheath  and  not  a  tumor  of  the  nerve. 


s:^ 


Fig.  99. — Neuromata  In  a  stump 
after  ampuLitiim  of  the  foul:  a.  Pos* 
terior  tibial  artery  ;  fi,  posterior  tibi.il 
nerve;  c,  flat  neuroma  of  internal 
plantar  nerve;  rf.  round  neuroma  of 
same  nerve ;  €,  another  small  neu- 
roma: /.  cicatnx  of  stump  (Duptay 
and  Reclus). 


ANGIOMA. 

An  an^oma  or  hemanpioma  is  a  tumor  consisting  essentially  of  blood 
vessels,  some  of  which  are  of  new  formation. 

The  etiology  of  the  ttmior  is  ob-^i  tire.  Some  forms  seem  to  depenti  upon 
an  abnormal  dilatation  of  the  blood  vessels  belongini:  to  the  tissue  in  which  they 
occur;  others  upon  dilatation  o(  ihc^e  vessels  as.sociated  with  the  formation 
of  new  ones.  In  most  rases  the  tjrowih  is  entirely  without  distinct  lioiind- 
aries,  and  presents  radiating  extensions,  a.s  are  obsened  in  tttntts  aranrus  or 
"spider  cancer"  of  the  face.  Sometimes,  as  in  \\\k.  phxifvntt  an^^iotmiy  the 
dilated  vessels  arc  cirsoid  and  parallel,  the  dilatation  and  tortuousness  extend- 
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ing  sonie  distance  beyond  the  confines  of  the  tumor  along  its  supplying 
vessels.  In  other  ca<ies,  as  in  the  cavernous  angioma  of  the  liver,  the  growths 
arc  <jiiite  well  defined. 

Angiomata  occur  in  the  skin  and  subcutaneous  tissue;  the  subcutaneous 
and  subserous  tissue  ;  in  the  must  Ics  and  bones,  and  in  certain  organs,  espe- 
cially the  liver,  kidneys,  spleen,  intestine,  and  bladder. 

In  the  subcutaneous  tissue  it  is  often  difficult  lodifTcrentiate  between  phle- 
bectasia  (^.  v.)  and  angioma,  though  limitations  of  the  vascular  dilatations 
might  be  a  safe  guide  to  follow. 

SpeclAl  Forms. -^1.  Ani^tonui  tlmpltz  or  ilmple  nanu,  aUo  called  (r«^ind  ^/t>»i^rw/i- 
fifrwu.  aM^om<i  le/an^^t^siu.  na^.tu  z-ascti/aris.  or  '  birth  nijirk."  fe  the  mosi  rrequent  and 
simple  form.  It  consists  of  capillaries.  «mall  arteries,  and  veins,  which  are  woven  together 
into  a  complicated  reticulum  or  plexus  of  vessels  that  may  show  saccular  dilatations  wheti 
microscopically  examined. 

These  tumors  arc  most  frequent  in  the  skin,  where  Ihey  ore  frequently  ohservcd  al  birth, 
and  are  in  consequence  known  as  "  mother's  marks  "  or  "  birth-marks."    They  may  be  ob- 


r^n. 

^  1 

^pHH| 

1  JMP^ 

F     (MS  :^H 

Tf'  1 

Fig.  100. — Angioma  of  upper  up  '  ijandnogci. 


served  at  the  time  of  birth  or  appear  a  few  weeki  later.  They  may  remain  inconspicuous  in 
size,  but  sometimes  a  very  trivial  mark,  deserving  of  no  attention  in  infancy,  may  grow  to  con- 
siderable dimensions  and  even  prove  dangerous  in  after-life. 

The  superficial  or  dermal  nevt  appear  as  dtscolorations  rather  than  as  enlargements  or  eleva- 
tions upon  the  skm,  though  m  exceptional  cases  distinct  and  fairly  well  circumscribed  tumors 
occur.  They  are  apt  to  occur  near  one  of  the  points  of  fusion  of  embryonal  tissue  (fissural 
anpoma). 

A  nevus  ma V  appear  brilliant  red  m  color  (ntrtiu  ^unvnear),  or  reddish  purple  or  bluish 
purple  ( (f<ri'«j  via*>tus  or  "  pori-wme  stam" ).  These  diMrol oration 5  may  form  mere  points  upon 
the  skin,  or  m.iy  cover  an  area  of  one  or  two  square  centimeters.  They  oHen  present  fantastic 
shapes,  which  has  suggested  a  correspondence  between  the  spots  and  ol>jcct»  that  profoundly 
impressed  the  p:irei!t  Lief^re  ihe  birth  of  ihe  child,  ^^*hllc  fortunately  %mall.  as  a  rule,  nevi  of 
this  cla^  may  spread  over  half  of  the  face,  or  in  exce|)tional  cases  over  a  large  part  of  the 
t*ody.  The  skin  CDvering  ihrm  ts  usually  smooth,  but  may  l>e  coarse  and  granular.  A'trvi 
fij^mtntosi  or  pigmented  moles  arc  more  complicated  in  structure  and  may  be  covered  with 
fine  hairs. 

The  simple  nevi  occur  chiefly  upon  the  foce,  but  may  also  occur  upon  the  scalp,  neck,  back. 
labia,  genitalia,  lips,  tongue,  and  conjunctiva,  and  rarely  in  the  membranes  of  the  brain  and 
Spinal  cord.  Simple  anciomata  also  occur  in  the  mammary  glands,  in  the  t>ones.  and  occa- 
sionally  in  the  brain      Certain  of  the  vascular  polypi  commonly  included  among  the  hemar- 
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rkoiiU  {q.  v.)  are  simple  anspomata  resulting  rrom  dilatation  of  groups  of  minute  ulcinal  or 
venous  vcA*rls.  '\'\w\  are  u>UAlly  iitu.ilfd  within  tlie  sphincter  muscle  of  the  aous,  forming 
imiiraat  htmatThoids  of  pedunculated  furm  and  sometimes  of  berry-like  appearance.  Dilata- 
tions uf  smull  arteries  and  their  distiibuliun  occurring  in  this  way  arc  sumctimes  described  as 
racfmxnt  aneurysms. 

Pprs.sure  upon  a  nevus  drives  the  blood  from  the  vessels,  causing  it  to  pole,  the  pallor  im- 
mediately disappearing  when  the  pressure  i*  rfmowrd.  If  The  growth  is  thicker  than  usual  and 
funns  a  flat,  tulnilar,  or  w:trly  sw«'llin(,',  and  espcciiiUy  if  it  contains  :in  unusual  numWrr  of  arterial 
vesM'U,  it  ni.iy  pulsate.  Such  distinct  enlargements  sometimes  shuw  thickened  capilliiry  walls 
\simfile  hyp^rtri>phic  angiomas.  Ua  port-wme  siam  cf>ntains  nnu^u.illv  large  vessel?.,  it  is  some- 
timt-s  called  ^^nsfioma  simfiUx  vtnosum  or  XHtricomm.  In  the  ve&»»cls  of  such  tumors  small  phle- 
baliths  {g.  v.)  may  lorm. 

Simple  angiomaia  may  remain  unchanged  throughout  life  ;  in  rare  cases  they  spontaneously 
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Fig.  toi.— Racemose  nngioma  of  liver,  u.  Periportal  connective  tissue  containing  a  vein  and 
biic-ducts;  b,  dilated  capill.iries  formmg  tumor :  c,  liver  cells. 

dis^pcor.     Unfortunately,  the  growths  somelimei  take  on   an  unexpecled  development  and 

:omc  transformed  to  niv^mons  imgiamat.t. 

Wtien  a  simple  angioma  is  exammerl  with  the  microscope,  the  vascular  dilatations  arc  found 
tbc  cs  lindric.  fus  fv>rm,  nn<l  s:»ccubr,  ihc  vfsscK  freely  communicnting  wth  one  another. 

2.  GaTemous  Angioma  or  Angtoma  OaTeimoaum. — In  this  group  arc  included  vascular 
tumors  w host?  strucrurf  ;ipi»iimni.ues  tlnii  uf  \\w  ircctile  tissue,  consisting  of  widely  diluted, 
irregular  blood  <nvnics.  s-'paratcd  from  onr  another  by  conneclivc-ti'^ne  partitions.  The  cavi- 
tirs  thus  foTTTird  freely  communicate  with  nnc  another  and  arc  all  lined  with  endothelium. 

The  nngiomii  cavernosa  occurs  in  ilieskin  and  subcutaneous  tisiues,  and  is  formed  rither 
by  dilatation  and  consequent  transformiiiion  of  simple  angiomata  or  by  the  new  formation  ond 
progressive  dilatation  of  ordinary  vr*tsels.  Angiom;i  cavernosa  also  occurs  in  the  mamma, 
tongue,  bones,  voluntary  muscles,  larynx,  kidneys,  S[>leen.  uterus,  intestine,  and  blndder 

'I"he  dermal  gri>wthi>  present  a  color  similnr  lo  that  of  the  simple  ani;>umn,  appearing  pink, 
red.  purple,  or  blue  liicv  are  larger  than  the  simple  ani^iomatn,an<l  form  more  or  les%  promi- 
nent tumuis.  Mjmc  of  which  bccnmc  as  large  as  gnose  egg^  and  frcqtirntly  pidsalr  distinctly. 
For  the  most  pan  they  form  ill-defined  swellings  or  nodes,  though  in  Uiv  loryux  Uicy  may 
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lake  ihe  appearance  of  sessile  or  pedunculated  \yimox%{ntgv%  promintni).  They  may  bediflfute. 
or  may  be  foirly  well  circumscribed  and  even  encapsulated.  They  have  a  peculiar  spongy 
character  und  readily  yield  to  compression,  the  blood  being  driven  into  neighboring  vessels. 

Cavernous  iingiomuta  ai^'  cofnmon  in  the  Itver,  where  they  appear  as  d^rk  spots  which 
collapse  after  death  and  appear  somewhat  depressed  upon  the  surfincc.  Thchcpaltc  ant;iomata 
are  often  multiple,  especially  in  aged  persons,  and  are  believed  to  be  acquired  laic  in  life. 

Cavernous  angioma  is  less  benign  than  simple  angioma,  its  progressive  enlargement  com- 
pressing  the  tissue  m  which  it  grnws.  causing  its  atrophy.  The  attenuation  of  the  walls  of 
the  dilating  vessels  pmli^poscs  to  rupture  with  frefiuenl  hemorrhages,  which  nia)  result  in 
anemia  or  •■vcn  he  fif.il. 

3.  Plexlform  an^gloina,  clreold  aneuryflin,  aneoryBm  by  anastomoslB,  ansloma  arteri- 
al* plexifonne.  or  au^oma  artarlale  racemosum  i<<  a  rare  abnormal  growth  in  which  an 
entire  group  of  aneries  becomes  dilated,  tonuuus,  irreguLv,  and  hypcrtrophied,  and  forms  a 


Fig.  104. — Cavernous  lymphangioma  of  neck  and  axilla  in  a  young  woman  ( Horaans). 

vascular  mass  in  which  the  vessels,  for  the  most  part,  are  nearly  parallel.  Arteries  of  middle 
size  art*  so  affected.  1 1  forms  a  tumor-like  enUrgemeni,  but  might  with  equ;U  propriety  be 
described  as  a  congeries  of  cirsoid  aneurysms. 

Sutton  says  that  ptexiform  nngiomata  may  consist  of  arteries  only,  of  veins,  or  of  arteries 
and  veins  in  equal  proportion. 

riexiform  angiomata  have  been  observed  upon  the  face  and  head,  upon  the  perineum,  fore- 
ann,  and  in  the  poplitc-il  sp.ice.  A  distinct  bruit  or  "  bucx  "  ha5  been  subjectively  detected  in 
the  c;ises  in  whicli  ihc  tumor  occurred  upon  llie  head- 

Morbid  Anatomy. — Angiomata  are  made  up  of  arteries,  veins,  capil- 
laries, ant)  lym[(haUcs»  with  intenening  tissue  corresponding  to  the  structure 
in  which  thev  forni.    The  differentiation  of  arterial  from  venous  vesseU  may  be 
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difficult  when  the  dilatations  are  considerable  and  numerous,  and  impossible 
if  the  arterial  and  venous  channels  communicate.  Capillaries  may  be  absent. 
In  the  cavernous  angioma  it  is  impossible  to  recognize  the  origin  of  the 
blood  spaces,  which  are  simple,  wide  channels  through  which  mixed  blood 
circulates. 

Pathologic  Histology. — The  microscopic  examination  reveals  nothing 
more  than  can  l>e  recoj^nized  by  the  naked  eye.  The  liinior  is  found  to  be 
composed  of  atypical  and,  often,  attenuated  blood  vessels  of  all  varieties. 

LYMPHANGIOMA, 

The  lymphangioma  is  a  rare  tumor,  essentially  composed  of  lymphatic 
vessels.  This  tumor  bears  the  same  relation  to  the  lymphatic  vessels  [hat  the 
hemangioma  does  to  the  blood  vessels.  It  consists  of  a  simple  dilatation 
of  groujxs  of  Ivmphatic  vessels  (Ixmphan^ioma  simf>iex)j  usually  affecting  their 
whole  length.  Sometimes  large  saccular  dilatations  are  formed,  and  the  growth 
is  called  iymphan)^wma  eaj'errwsum  or  cystoitUs,  The  fluid  contents  of  these 
cysts  is  commonly  milky  in  appearance. 

No  distinct  tumor  is  fonued,  but  the  dilated  vessels  may  alter  the  shape 
of  the  affected  |)art  or  lead  to  imiversal  increase  in  its  size.  Thus,  macro- 
glossia^  macrochei/ia,  and  navus  iytnphaticus  are  respectively  characterized 
by  lymphatic  dilatation  of  the  tongue,  lips,  and  local  areas  of  the  skin.  Fhe 
condition  may  be  congenital  or  acquired  ;  its  cause  is  unknown.  In  rare 
cases  obstruction  of  the  lymphatics  with  enlargements  similar  to  those  de- 
scribed result  from  parasitism,  and  the  disease  known  as  ficphapttiasis  {</.  7-.), 
which  is  characterized  by  marked  lymphangiectasis,  is  known  to  have  its 
origin  in  obstruction  of  the  lymphatic  vessels  by  filarial  worms. 

Rarely  the  thin  dermal  covering  of  the  lymphangiomatous  enlargements 
gradually  atrophies,  and  should  the  cysts  or  the  dilated  vessels  rupture,  a  per- 
manent listula  remains,  leading  to  lymphorrhca. 

Chyiangioma  resulting  from  dilatation  of  groups  of  lacteal  vessels  is  rare. 


LYMPHADENOMA. 

There  are  few  pathologic  lesions  concerning  the  nature  of  which  we  are 
in  such  uncertainty  as  the  lymphadenoma. 

From  the  surgeons,  many  of  whom  were  i"ioncers  in  the  description  of 
pathologic  processes,  we  have  had  handed  down  to  us  the  word  lymphoma^ 
which  was  applied  indiscriminately  to  all  enlargements  of  the  lymphatic 
nodes,  so  that  tuberculosis,  simple  infection,  hypertrophy,  and  neoplasm 
were  all  included  in  its  scope.  We  even  read  of  hard  and  soft  /ymphomafa, 
these  words  referring  merely  to  the  physical  condition  of  the  affected  nodes, 
and  not  enablinj^^  one  to  make  any  important  differentiation  of  the  lesions. 
The  term  lymphoma  should,  therefore,  be  abandoned.  When  we  eliminate 
the  hypertrophies,  hyperplasia?,  infections,  and  , other  lesions  of  the  nodes, 
there  remains  an  enlargement  not  yet  accounted  for  and  described  as  lymph- 
adenoma. 

A  lymphatlenoma  is  a  tumor  formed  by  proliferation  of  lymphoid  tis.sue, 
and  usually  develops  from  lymphatic  nodes. 

It  is  doubtful  whether  the  latitude  permittefl  by  this  definition  is  not  too 
wide,  as  it  is  not  known  whether  all  such  growths  arise  from  the  same  cause, 
as  we  have  no  positive  knowledge  of  the  nature  of  any  of  them. 

There  is  a  widL-s[»read  o])inion  in  the  profes.sion  that  the  so  called  lymph- 
adenomata  arc  not  neoplasms,  but  lesions  of  some  not  yet  understood  specific 
infection. 
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Multiple  lyniphadenonia  is  %anoifoly  known  as  Hodgkin's  disease  by 
VVilks,  who  so  named  it  after  Hodgkin,  who  lirst  dest.rilted  it  in  1832  ;  as 
pseudoleukemia  by  Cohnheim  ;  adenie  by  Trousseau  :  lymphademe  by  Ran- 
vier  ;  malignant  IjTnphoma  by  Billroth  ;  Ij^nphosarcoma  by  Virchow  ;  malig- 
nant l^'niphosarcoma  by  Langhans  ;  and  h'niphadenoma  by  Wunderlich  and 
also  by  Kanvier. 

The  enlargement  is  charac terized  by  proliferation  of  ihe  l)-mphoid  tissues, 
chiefly  of  the  lymph  nodes.  One  node  may  be  affected,  though  more  fre- 
quently a  chain  of  glands  enlar<;es  either  simultaneously  or  in  succession. 
Lymph  nodes  over  ail  the  body,  and  lymphatic  tissue  in  all  the  organs, 
may  show  proliferation  and  enlargement  (general  lyniphadenoma).  Such 
cases  would  closely  resemble  leukemia,  but  the  blood  changes  of  that  dis- 
ease are  not  ol>ser\ed,  the  only  blood  changes  present  in  lyniphadenoma 
being  secontlary  anemia  resulting  from  the  occasional  cachexia.  Ihe  suc- 
cessive enlargement  of  lymph  nodes  of  the  same  region  makes  it  difticult  to 
differentiate  between  lymphadenoma  and  tuberculosis  of  the  lymphatic 
glands,  and  it  may  be  impossible  properly  to  differentiate  the  two  conditions 
clinically. 

'ITie  growths  may  be  as  large  as  horse-chestnuts,  or  in  exaggerated  ca.>es  as 
large  as  eggs.  The  consistence  of  the  nodes  is  altered,  and  they  become  soft, 
at  times  even  fluctuating  ;  the  on  surface  is  white  and  not  unlike  the  while 
matter  01'  the  brain.  From  this  change  in  apjiearance  it  must  l>e  concluded 
that  the  growth  is  more  than  either  a  hyi>erplasia  or  hy[)ertrophy.  The 
lymphoid  structure  of  the  organs  is  also  distinctly  changed.  Thus,  the 
tonsils  hypertroph)  and  their  follicles  become  great!)  enlarged.  The  spleen 
is  not  uniformly  enlarged  when  affected,  but  contains  nodules  of  lymphoid 
tiss\ic. 

Pathologic  Histology.— The  enlargement  of  the  I>'mphoid  organs 
depends  upon  increase  in  the  nunil>er  of  lymphocytes,  chiefly  the  small 
lymphocyte  normal  to  the  lymphatic  tissue,  though  some  niultinuclear  and 
endothelial  cells  can  usually  l>e  detected  in  the  growths.  The  l>*mphadenoid 
structure — i.e.,  the  delicate  reticulum  with  aggregations  of  lymphocytes  in 
its  meshes — is  usually  retained  ;  the  relation  of  lymph  sinuses,  cortical  fol- 
licles, and  medullar)'  cords  is,  however,  destroyed. 

The  tumors  once  having  formed,  usually  persist.  They  may  occur  at  any 
part  of  the  body,  but  seem  to  be  most  fret|uent  in  the  neck  and  mediastinum. 
Though  they  l>ecome  very  soft,  they  rarely  break  down  and  discharge  the 
contents,  or  by  nipture  of  the  capsule  f>ermii  infiltration  of  the  neighboring 
tissues. 

The  tumor  cannot  be  railed  benign,  because  it  is  apt  to  be  followed  by 
anemia  and  cachexia,  and  because  some  of  the  tumors  tend  to  malignant 
infiltration.  Many  cases  clinically  diagnosticated  as  lyniphadenoma,  espe- 
cially when  of  the  infiltrating  variety,  prove  upon  careful  microscojiic  exami- 
nation to  be  tuberculosis  of  the  nodes. 


LjrmpbOB&rcotna  is  too  cIos»*ly  rpIanMl  to  ihe  tumor  just  dL-scribcJ  to  receive  scfwiratc  con- 
sideration. It  has,  however,  certain  characteristics  by  which  many  cases  can  be  diffcrentiattd. 
Ttiiit  IS  to  say,  though  t1  jirises  from  the  lymphoid  ti'i.^urs  of  thr  lymphutu:  nodes,  spleen,  and 
tonsil*,  and  from  the  lymph  follicles  of  Ihc  pharynx,  pahite,  siomach,  and  intestine,  and  ri'tatns 
the  lymphoid  structure  (ajrly  well,  it  early  breaks  throuph  the  surrounding  c.ip^ule.  invades 
Ihe  adjacent  tissues,  and  estahliahes  secondary  growths  by  lymphatic  or  hematic  metAMnsis. 
Superficial  growths  of  thi?  kind,  such  as  occur  in  thr  intestine,  pharynx,  etc..  eiirly  undergo 
nfcrosi^,  with  the  formation  of  large  ulcers.  By  the  fuidon  of  neighlmnng  masses  conglome- 
TBle  tumors  may  aKo  be  formed. 

Krom  (his  brief  description  it  will  become  apparent  to  the  reader  thnt  the  difference 
lielween  lymph:idenoma  and  lymphosarcom.-\  is  very  slit;hl.  Both  mav  be  infectinus  lesions, 
noi  neoplasms,  and  buth  may  depend  upon  ihe  sarae  causc. 
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TUMORS    OK    THK    EPITHEI.IAI.    TISSUES. 

The  tumors  of  the  group  next  to  be  considered  are  characterized  by  com- 
ponent tissues  derived  from  two  of  the  blastwiemiic  layers — the  epiblast  or 
hyf>oblast  and  the  mesoblasi.  F.piihelial  tells,  though  not  always  present 
in  large  numbers,  form  their  essenti;d  ami  conspicuous  elements.  Be- 
cause of  the  importance  of  the  epithelium  which  they  contain  these  tumors 
are  commonly  described  as  epitheiial  tumors.  Because  of  their  composite 
nature  and  more  or  less  pronounced  resemblance  lo  organs  Virchow  tailed 
them  oKiTitnoiii  tumors. 

They  ail  consist  of  a  vascular  fibroconnective-tissue  framework,  in  or 
upon  whirh  the  epithelial  cells  are  situated.  The  relation  of  the  two  tissues 
varies  acrordin^  to  the  type  of  tissue  from  which  the  growths  arise ;  thus, 
under  normal  conditions,  the  surfat  es  of  the  body  are  covered  with  a  layer  of 
cpiihcUal  cells  su])portcd  and  vascularized  by  a  subepithelial  tissue  charac- 
tcriie<l  by  jjapiUcE  which  carry  the  capillary  vessels  and  nerve  endings  and 
alTord  additional  surface  for  the  attachment  of  the  epithelium.  The  tumors 
of  this  tissue  either  consist  of  exaggerations  af  the  normal  structure — that  is, 
enlargement  of  the  papillx,  about  which,  as  a  central  axis,  the  increased  epi- 
thelium is  developed  (papilloma) — ^or  are  due  to  a  loss  of  the  proper  relation- 
ship between  the  ei)ithelium  and  the  subepithelial  tissue,  by  which  the  former 
grows  down  into  and  invades  the  latter  { epithelioma ).  The  greatest  differ- 
ence in  the  disposition  of  the  growth  arises  in  conscfiucnre  of  its  mode  of 
origin,  for  a  tumor  of  the  first  form  becomes  merely  a  harmless  excrescence, 
while  one  of  the  last  form  becomes  an  invading,  disorganizing,  recurring,  and 
metastatic  tumor 

The  other  e[>ithelial  structures  of  the  body  are  collectively  considere<l  as 
"gbnds,''  ant!  consist  of  a  vascular  and  l'il>rous  reticulum  whose  spaces  con- 
lain  the  essentiai  fuuciional  cells.  'I"umors  which  maintain  this  structure  and 
show  a  normal  relationship  between  the  epithelium  and  connective  tissue  are 
as  harmless  as  the  normal  tissues;  but  if  once  this  relationship  is  destroyed 
and  the  cells  are  no  longer  held  in  bounds  by  the  mcmbrana  propria,  but 
find  themselves  at  liberty  to  multiply  in  and  extend  along  the  interstices  of 
the  connective  tissue,  the  growth  becomes  entirely  different,  and  results  in  dis- 
organization of  the  affected  organ  with  a  tendency  lo  metastatic  distribution. 

It  is,  therefore,  by  consideration  of  the  order  or  disorder  shown  in  the 
structure  of  the  tumor  that  its  disposition  as  regards  tnalignancy  or  benig- 
nancy  can  be  judged.  Normally,  the  epithelial  cells  are  arranged  in  an 
orderly  manner  upon  a  membrana  propria,  which  forms  a  sharp  line  of  de- 
raarkaiion  from  the  adjacent  connective  tissue  The  line  of  the  membrana 
propria  is  rendered  irregular  by  minute  outgrowths  of  the  1  onnective  tissue 
fljapilla:)  and  by  tabular  ingrowths  of  epithelium  (glands).  Tumors  formed 
by  an  atypical  new  formation  of  jKipillie  or  of  glands,  the  orderly  relation- 
ship of  the  cells  to  the  membranu  proj>ria  being  f»reser\ed,  are  called  respec- 
tively papillomala  and  adenomata.  Tumors  resulting  from  an  atypical, 
unlimited,  infiltrative  overgrowth  of  epithelium,  the  orderly  arrangement 
being  lost,  with  the  result  of  invasion  of  the  connective  tissue  by  the  epi- 
thelium, are  called  fart-inomitta  or  cancers. 

The  term  epitheiioma  is  sometimes  used  in  a  broad  sense  to  refer  to  whole 
groups  of  the  epithelial  tumors,  but  it  has  l>ecome  customary  to  restrict  this 
term  to  a  certain  form  oi  su[>cr(icial  cancer. 

PAPILLOMA. 

A  papilloma  is  a  benign  tumor  resulting  from  a  new  growth  of  epithe- 
lial-covered papillar)'  processes  arising  from  the  skin  or  mucous  membranes. 
Seat  of  Occurrence. — PapillomaU are  common  upon  the  skin  and  also 
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upon  the  mucous  membrane  of  the  larynx,  nose,  and  bladder.  They  some- 
times also  occur  in  cysts  of  the  ovary  and  mammary-  yland  and  in  cysls  of 
certairi  tumors  (papilliferous  cysts — adenocystoma  papilliferum). 

They  occur  in  man  and  in  the  loweranimals,  beiii^c  frequent  upon  the  penes 
of  horses  and  bulls,  lips  of  lambs,  and  (xids  of  the  feet  of  carnivorous  animals. 

Morbid  Anatomy. — The  apj»carance  will  vary  aicording  to  the  variety. 
It  is  customary  to  divide  the  tumors  into  harti  papiUofiuu  which  occurs  upon 
the  skin  and  consists  of  jiajfilUiry  processes  covered  with  s<iuamo:is  epithelium. 
and  soft  ftiipiihma,  in  whic  h  the  jiapillnc  arc  covered  with  coUimnar  epithe- 
lium. Sutton  gives  a  ditTerent  classiftcalior],  di^idin^  the  tumors  into:  fi) 
Wart  ;  I  ^  >  villous  [papilloma  :   f  ^j  intrarystic  pajtilloma,  and  ( .\ )  ])sanuiioma. 

The  psittninoma  is  now  generally  conceded  to  ori^nnate  from  cndolheliuni, 
not  e]>ilhelium,  and  is,  therefore,  more  closely  relateil  to  the  sarcomata,  with 
which  it  is  descrilK-d  in  this  work. 

The  '*  warts"  are  hard  papillomaia  ;  the  villous  ijaiiillomata,  either  hard 
or  soft,  according  to  the  tissues  from  which  ihey  arise:  all  the  intracystic 
pai>iliomata  are  soft. 

1.  HarJ  Papiltonui,  Verruca,  or  Wart. — These  demial  neoplasmsare com- 
mon upon  ihe  hands  of  <  hihlren  (  vem»a  vulgaris),  where  they  form  small 
single  or  niuhi]>lc  sessile  growths,  rarely  much  larger  than  a  jiea.  'i'hcy  fre- 
quently appear  in  successive  crops,  growing  in  a  surjmsingly  short  lime,  and 
often  disafijiearing  with  equal  celerity  ;  sometimes  they  persist.  The  little 
growth-s  are  irregular  and  hard,  and  through  aUriiion  oi  the  superficial  epi- 
thelium frequently  show,  ujjon  the  partially  denuded  surface,  the  unmerons 
]»apilliE  fonning  the  foundation  of  the  structure,  Such  waris  are  sometimes 
j)0[nilarly  known  as  '*  seed  warts,'*  probably  under  ihe  niisappreheusion  that 
the  little  y>apilhe  are  seeds.  Softer  wiirls  are  of  frequent  occurrence  about 
the  anus,  and  especially  upon  the  glans  [lenis  and  vaginal  wall  as  the  result 
of  the  irritation  of  gonorrheal  discharges,  etc.  These  are  known  as  vt't-ru^a 
acuminata ^  lotuhlomata  acuffitnata^  or  venereal  nuifts.  They  are  more  poly- 
poid than  the  ordinary  warts,  and  are  softer  and  more  red,  being  n\uch  more 
vascular.  A  warty  outgrowth  situated  rhiefly  about  the  genitals,  though 
occurring  upon  other  moist  dermal  areas  and  upon  the  sijiuunous  mucous 
membranes  in  syphilis,  is  known  as  the  ronthloma  lata.  It  fails  to  jiresent 
the  usual  warty  a[ipearance  because  of  the  ra[>id  degeneration  of  the  super- 
ficial cells,  so  that  it  forms  a  flat,  glazed,  semi-ulcerated  area*  familiarly  known 
as  the  *' mucous  |>alch." 

Rarer  forms  of  warts  are  the  verrueie  iiiji^ifata,  consisting  of  numerous 
long,  proiecting,  finger-like  processes,  which  appear  upon  the  scalp,  shoul- 
ders, and  l>ack  ;  and  xh^  7 rrruar  Ji/t/ormis ,  elongate,  thread-like  growths  upon 
the  face  and  neck. 

Many  warts  persist  and  increase  in  size,  and  may  even  attain  a  size  as 
large  as  the  fist,  and,  as  Sutton  says,  *'  look  very  formidable."  The  surface 
is  not  infrequently  necrotic  in  the  larger  tumore,  and  the  discharge  from  it 
mav  be  very  offensive. 

The  spontaneous  disappearance  of  warts  is  dependent  upon  loss  of  nour- 
ishment, followed  by  softening  and  exfoliation  of  the  growth. 

I-aryngeal  warts  usually  spring  from  the  mm  o\is  men^brane  covering  the 
Inie  vocal  cords,  near  the  point  of  attachment  to  the  thyroid  cartilage.  They 
frequcntlv  resemble  a  mull>crry%  and  by  being  nipy>ed  between  the  cords,  may 
obstruct  the  glottis  and  cause  suffocation.  They  rarely  attain  a  size  larger 
than  a  cherry,  and  the  i^reatcr  number  are  not  larger  than  pin-heads. 

2.  Villous  papilloma  may  occur  upon  mucous  membranes  covered  with 
squamous  cells,  or  upon  membranes  covered  with  columnar  cells. 

{a)  Squamous-ceii  villous papiiioma  is  not  infrequent  in  the  urinary  blad* 


W^ 


PAPILLOMA. 


2(7 


der,  where  it  forms  a  delicately  branched  dendritic  growth,  most  apt  to  spring 
from  the  posterior  wall  of  tht?  bladder,  near  the  trij;onc,  They  also  j^row 
occasionally  in  the  pelvis  of  ilie  kidney,  and  when  they  occur  simultaneously 
in  both  situations,  it  is  not  impossible  that  a  fragment  being  torn  away  from 
the  renal  growth  becomes  implanted  in  the  wall  of  the  bladder  (Sutton). 

Villous  papilloma  in  the  pelvis  of  the  kidney  causes  dilatation  and  pres- 
sure atrophy  of  the  organ.  The  atrophy  0(  curs  in  little  pockets,  into  which 
the  villi  project  and  may  be  caught  and  retained,  making  it  appear  as  if  the 
growth  wari  primary  '\\\  the  kidney  itself. 

In  the  bladder  the  growth  obstnu  t.s  the  urethra  if  its  villous  processes  are 
long  enough  lo  extend  into  that  lube  and  plug  it.  The  tumor  is  apt  to 
be  highly  vast^ular,  and  bleeds  s])ontarieousIy  as  well  as  when  injured  by  :n- 
struments  introduced  for  exploratory  pur]>oses. 


Fig.  105. — Soft  papilloma  of  the  large  inteslinc-  Ttic  magnificalion  is  msuffictent  lo  istiow 
thr  hiiiuluf(ic  structure  in  detail,  but  shows  well  the  cauliflower- like  fbrmation  of  (he  tumor. 
Zeiss,  Oc.  3  ;  ob.  a'. 


(H)  Coiumnar-cfiiviUous  papilhtna  occurs  in  the  intestine.  It  formsa  cau- 
liflower, dendritic,  or  villous  growth  thai  may  attain  a  considcralile  size  and 
even  obstruct  the  intestine.  It  consists  of  delicate  branches  thai  are  covered 
by  columnar  epiiheliuiii.  Like  the  other  warts>  it  is  benign,  and  may  at  any 
lime  soften  and  s[>ontancously  become  detached.  Unfortunately,  tumors  of 
this  fomi  are  apt  to  be  associated  with  some  ingrowth  of  the  epithelium,  and 
after  s[)ontaneous  or  surgical  removal  may  continue  a  malignani  growth  below 
the  alTected  surface. 
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3.  Intracystic  villous  papilloma  is  a  rare  fomiaiion  appearing  on  the 
walU  o!  cysis,  the  niamniary  gland,  and  ovar^'.  The  growths  niay  be  very 
numerous  and  of  sniall  si/c,  or  they  may  Ix:  large  and  cause  the  cyst  to  be 
tilled  with  a  delicate  villous  mass,  and  later  greatly  distend  it.  In  some 
rases  the  cysts  have  even  ruptured  upon  the  surface  of  the  breast,  and  the 
papillary  formations  continued  their  growths  on  the  external  surface  as  a  fomj 
of  **  fungous  hemalodes.*'  ll  is  not  infrequent  to  find  [xipillary  excrescences 
on  the  inner  surfaces  of  the  cysts  of  the  i^iroophoron,  where  occasional 
rupture  of  the  wall  of  the  cyst  and  continuance  of  growth  are  also  observed. 
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Mu    icVi  — Papillomd  of  tlic  rrcium.      The  seclion  passes  Ihrough  mony  of  Uie  vlUous  pro- 
jcction*  rthd  presents  a  glandular  appearance.     Zciivs,  Ob.  c  ;  oc.  a. 


11  mr*o**iMetlin!  the  crowding  of  the  cells  which  the  growth  of  the  papilloma 

tmm^  «hMurl«»  their  rclationshi])  to  the  basement  membrane,  as  it  is  not 

.  t;rowih«  (if  this  form  to  become  malignant  in  the  course  of  time. 

logic   Histology.— In  all   the  y»apilloniaia  the  essential  micro- 

.  „P  h  (tie  prrsiMcncc.  throtighoul  the  tumor,  of  the  normal  relation 

(n  ihr  nirnibrana  propria. 

'  nl  irIN  undergo  active  mnltipliralion  and  form  exaggerated 

f.-jirti  warl!»  und  in  the  interjiapillar)-  processes.     Where  the 

^«M»(|*Oon»   dip  deeply  inlo  the  tumor,  interesting  formations. 
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known  as  epttheiial  pearh  or  "* pear/v  Po.IuSt'  occur  from  the  combined 
crfccts  of  crowding  and  keratosis. 

When  distinctly  horny,  the  pearly  bodies  can  be  recognized  by  their 
yellow  color  and  the  absence  of  siainahle  nuclei.  They  can  be  recognized 
at  all  limes  by  their  concentric  arran^enieni,  the  crowded  cells  being  flattened 
and  covering  one  another  very  much  like  the  skins  of  an  onion, 

Stich  fonnations  occur  only  in  tumors  of  si^iiamous  epithelium,  the  col- 
umnar cells  of  the  soft  jiapillomata  undergoing  no  keratosis,  being,  by  their 
sha[>e  antl  the  al^senre  oi  crowding  in  their  soft  matrices,  prevented  from 
ibmiing  the  concentrit:  nias-scs, 

CUTANEOUS  HORNS. 

As  cutaneous  horns,  such  as  occur  in  [iian  and  the  lower  animals,  fre- 
quently arise  from  wans,  it  seems  most  convenient  to  describe  them  at  this 
point.  They  have  been  obser\'ed  upon  the  SLal[>,  temple,  forehead,  eyelid, 
nose,  lip,  cheeky  shoulder^  arm,  elbow,  thigh,  leg,  knee,  toe,  axilla,  thorax, 
buttock,  loin,  penis,  and  scrotum. 

They  may  grow  from  warts,  sebaceous  cysts,  cicatrices,  and  nails,  but  it 
may  be  impossible  to  determine,  by  an  examination  of  the  horns  themselves, 
whether  they  grow  from  one  or  the  other.  The  horns  formed  upon  the  face 
and  scalp  in  many  cases,  probably  in  the  greater  number  of  cases,  develop 
from  the  sebaceous  cysts.  They  at  first  consist  of  the  sebaceous  matter 
which  projects  through  a  rupture  in  the  wall,  and  become  inspissated  upon 
exposure  to  the  air.  From  the  epithelium  about  the  base  the  cells  grow  out 
upon  this  firm  material  until  it  becomes  surrounded  by  hyperplastic  and 
horny  epithelium,  which,  continuing  its  growth  and  undergoing  an  unusual 
degree  of  keratosis,  ultimately  fom\s  a  true  horn.  Such  horns  may  attain  a 
length  of  20  cm.  and  form  startling  disfigurements.  The  wart  horns  are 
more  apt  to  occur  ujion  the  penis  and  ear,  and  result  from  keratosis  of  the 
epithelial  cells  of  the  tumor.  Sutton  says  that  the  best  way  to  differentiate 
between  the  wart  horns  and  sebaceous  horns  is  to  split  them  longitudinally 
and  sec  whether  or  not  a  cyst  is  present  at  the  l>ase.  Sehact-ous  horns  are 
not  rare  in  mice. 

The  occurrence  of  epithelioma  in  consequence  of  irregular  hyperplasia  of 
the  epithelium  about  the  bases  of  horns  is  not  uncommon. 

Cicatricial  horns  are  very  rare  and  usually  form  on  cicatrices  resulting 
from  burns.  They  may  grow  slowly  for  many  years,  and  finally  spon- 
taneously exfoliate.  They  may,  however,  become  progressively  larger  and 
prove  troublesome  through  accidental  partial  dislocations  which  cause  pain- 
ful ulcers  and  may  lead  to  sloughing.  Some  remarkable  cases  have  been 
mentioned  by  Cruveilhier  and  Edmunds,  in  which  the  horns  growing  upon 
cicatrices  became  so  large  and  proved  so  offensive  as  16  necessitate  amputa- 
tion. 

Naii  horns  are  in  reality  enormoiw  hypcrplasi.'e  of  the  nails.  They  may 
affect  all  the  nails  of  the  fingers  or  toes,  though  they  commonly  involve 
only  the  nails  of  the  great  toes.  Those  which  have  come  under  my  notice 
have  all  been  in  elderly  persons.  The  great-toe  nails  may  be  as  large  as 
rams'  horns,  and  are  dark  in  color  and  irregular  on  the  suriace. 

EPITHEUOMA. 

The  epithelioma  is  a  tumor  of  surface  epithelium,  resulting  from  a  loss  of 
the  normal  relationship  between  the  cells  and  the  subepithelial  tissue,  by 
which  the  former  descend  into  and  invade  the  latter. 

Two  forms  are  recognized,  differing  oi\ly  in  the  type  of  cells — squamous 
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particularly  prone  to  lacerations  in  consequence  of  the  stretching  to  which 
it  is  subjected  during  parturition,  and  the  frequent  insults  of  coition. 

Irritation  of  the  skin  by  soot,  paraffin,  and  tar  is  found  to  be  a  frequent 
cause  of  epithelioma,  especially  of  the  scrotum,  one  form  of  which  is  known 
as  '*  chimney-sweeps'  cancer." 

Epithelioma  usually  occurs  at  parts  of  the  body  where  epithelial  tissues  of 
different  types  meet  and  where  irregularities  of  development  can  easily 
occur — thus,  the  junction  of  skin  and  mucous  membrane  at  the  lips»  anterior 
nares,  and  conjunctival  margins  ;  the  junction  of  the  skin  and  mucous  mem- 
brane of  the  rectum  ;  and  the  junction  of  the  squamous  and  columnar  epi- 
thelia  of  the  uterus  at  the  cer\ix.  This  localization  of  the  epithelioma 
supports  Cohnheim's  theory*  of  origin  from  cellular  inclusions  or  *•  tissue 
nests." 

Morbid  Anatomy. — Sutton  finds  it  convenient  to  divide  the  tumors 


1'  IG.  io8 — Epilhrlioma  of  ikin  (Matas). 


into  three  chief  types:  i.  An  ulceration  with  thickened,  indurated  edges. 
2.  An  ulcer  with  undermined  edges  (rodent  ulcer).  3.  A  papillary,  warty 
growth,  l>eneath  which  the  invasion  of  the  tissues  occurs. 

AH  three  types  are  found  to  be  identical  in  structure  when  examined  with 
the  microscope.  If  uncomplicated  by  secondary  changes,  it  is  probable 
that  ever)'  epithelioma  would,  when  first  observed,  form  a  somewhat  warty, 
irregular,  indurated  papule,  and  in  the  papillan'  form  of  the  tumor  this  typifil 
form  persists.  Not  infrequently,  however,  the  growth  attains  only  a  small 
size  before  retrogressive  changes  appear.  Careful  scrutiny  of  almost  every 
epithelioma  shows  numerous  small  grayish  points  upon  the  surface,  which  are 
the  beginnings  of  necrotic  descending  cellular  columns.  If  pressure  be  made 
upon  the  growth,  these  softened  necrotic  cells  can  be  expressed  as  worm-like 
cylinders.  It  is  this  loss  of  tissue  by  necrosis,  together  with  the  effect  of 
accidental  infection,  that  determines  that  the  tumor  sliall  ulcerate,  and  acci- 
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denial  conditions  incident  upon  the  tissue  destruction  whether  the  resulting 
excavation  shall  be  superficial  or  deep.  The  surface  of  an  ulcerated  epithe- 
lioma may  I>e  covered  with  a  brownish  scab  if  the  amount  of  discharged 
matter  is  small  and  can  dry  to  form  a  crust,  or  with  a  fetid  slough  if  the  dis- 
charge is  more  profuse.  When  once  the  growth  has  ulcerated,  it  becomes 
infected,  and  there  is  little  doubt  that  inflammatory  reactions,  such  as  hyper- 
emia, edema,  etc.,  by  softening  and  loosening  the  texture  of  the  surrounding 
tissues,  predispose  to  rapid  growth  of  the  tumor. 

Epitheliomata  are  never  encapsulated  ;  indeed,  it  is  rare  for  any  epithelial 
tumor  to  he  encapsulated.  It  is  difficult  for  one  lo  realize  that  a  lesion 
whose  tendency  is  to  eat  away  tissue,  as  the  epithelioma  does,  is  really  a 
tumor,  though  the  microscopic  examination  shows  that,  in  spite  of  the  loss 
of  tissue,  a  ]>rogrcs3ivc  though  abnonnal  increase  of  epithelial  tissue  is  con- 
stantly going  on. 

A  section  through  an  epithelioma  shows  its  substance  to  be  (]uitc  mixed. 
The  normal  subcutaneous  tissue  appears  yellowish  from  the  presence  of  fat. 


Fig.  109. — P.-iptlUrv  rpithcliontA  of  a  white  catfish. 


In  it  are  what  appear  lo  be  an  increased  number  of  fibrous  trabccul^E,  and  in 
and  between  these  the  epithelial  cell  columns  and  nests  occur  as  pinkish  clus- 
ters.    The  invaded  tissue  is  dense  and  hard. 

Pathologic  Histology. — All  epitheliomata  are  histologically  similar. 
The  growth  consists  of  an  extensive  hyperplasia  of  the  epithelium,  which 
descends  in  ininks  and  branches  from  the  skin  above  to  ramify  in  all  direc- 
tions through  the  subcutaneous  or  sul>epithclial  tissues.  Serial  sections  of 
the  tumors  show  these  epithelial  masses  to  Ix:  associated  and  united  by  inter- 
mediate cellular  bands,  so  that  the  structure  really  resembles  an  inverted 
cauIiHowcr  or  coral  growing  into  the  deeper  tissues. 

The  ceils  are  for  the  most  part  larger  than  normal,  contain  compara- 
tively small,  faintly  staining  nuclei,  frequently  show  numerous  "prickles" 
upon  their  surfaces,  and  commonly  contain  droplets  of  keratin.  In  skin 
tumors  there  are  numerous  "  nests"  or  crowded  groups  of  cells  in  which  the 
keratosis  characteiistic  of  the  homy  epithelium  of  the  skin  takes  place  and 


Fig.  tio. — Sqnamrtu«-ceII  carclnomit  of  the  cervix;  finRer-Iike  processes  flHsIng  from  a 
common  stem,  x  80  (Cullen).  Triivcrsing  the  center  of  the  •^prcimen  is  a  delicate  stem  of 
conneciive  tissue,  in  the  cent-.T  of  which  is  a  binod  vessel.  This  Mem  gives  off  lateral 
branches,  which  likewise  contain  blood  vessels.  The  main  stern  is  covered  in  snmc  places 
by  only  one  layer,  in  others  by  many  layens.  of  squamous  epithelium.  The  epithelial  cells 
next  to  the  stroma  tend  tr)  be  cuboidal.  The  epithelial  nuclei  throughout  are  fairly  uniform 
in  siic.  Nenr  the  Irfi  |i)wrr  mrner  are  several  cross-sections  i>f  the  terminal  branches  or 
fingers.     Thrse  present  a  tvfiicsil  .ippearance. 

arrangeti  masses  of  cells.  Between  the  cells  is  an  ordinary  areolar  tissue,  upon 
which  the  descending  masses  of  cells  abut,  or  u])on  which  they  may  stand  in 
orderly  fashion.  This  areolar  lissiie  carries  the  Itlood  vessels  and  lyniphaiics 
which   formerly  nourished  the  skin,  but  now  nourish  the  tumor.     There  are 
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some  indications  of  infection  of  this  tissue,  asa  rule,  and  it  may  be  infiltrated 
with  leukocytes.  Ixjcal  areas  of  infection  may  occur  at  points  remote  from 
the  tumor  itself,  by  bacteria  conveyed  through  the  lymphatics.  It  is  partly 
from  the  presence  of  the  bacteria,  though  chiefly  because  of  malnutrition, 
that  the  necrotic  conditions  arise. 

Growth  and  Tendencies.  —  The  squamous  epithelioma  shows  the 
greatest  variation  in  the  rapidity  with  which  it  grows  and  the  lime  at  which 
metastasis  occurs.  I-iIcni  fomis  having  lasted  for  years  are  frequently  seen 
upon  the  fat  es  of  olil  [^uople.  I  was  once  consulted  by  a  man,  aged  eighty- 
eight  years,  in  regard  to  a  latent  c[>ilhcIioma  beneath  the  left  eye  that  had 
attained  the  size  of  a  silver  dollar.  It  was  covered  with  a  brown  crust,  its 
borders  were  not  infiltrated,  iherc  was  no  trace  of  inllanunation,  and  I  learned 
that  the  tumor  had  existed  for  thirty  years  without  further  discomfort  than 
arose  from  iLs  unsightlincss,  , 

Such  slow-growing  epitheliomata  occur  chiefly  about  the  nose,  ear,  and 
eyelids,  and  are  sometimes  spoken  of  as  epithehoma  rxedetts,  cancrotd,  and 
Jacob' s  uiiers. 

Another  form  of  rodent  ulcer  begins  as  a  small  papule  whose  growth, 
though  slow»  is  steadily  [>royressive  and  destructive,  resulting  in  extensive 
loss  of  tissue  and  hideous  deformity. 

As  experience  has  shown  that  interference  with  such  tumors  arouses  them 
to  more  active  growth,  they  were  called  by  the  older  surgeons  *'  noli  me  tan- 
^ere."  In  marked  contrast  to  these  arc  the  common  epitheliomata  seen  daily 
in  large  clinics.  Such  tumors,  occurring  upon  the  lip,  penis,  or  cer\-ix  uteri, 
grow  progressively  and  call  for  surgical  interference  in  the  course  of  six 
months  or  so.  After  removal  they  frequently  return,  and  after  a  year  or  two 
metastasis  to  ihe  lymphatic  nodes  is  obsened.  'J'he  glands  enlarge,  soften, 
and  ultimately  open,  leaving  necrotic  material  to  escape  externally  from  a 
gaping  wound,  or  internally  into  the  peritoneal  or  some  other  cavity.  Death 
results,  after  a  year  or  iwo,  from  hemorrhage  from  the  erosion  of  blood 
vessels,  ])ressure  upon  vital  parts,  or  infection.  Still  more  marked  is  the 
contrast  with  minuie  and  often  entirely  unobser\'ed  tumors  of  the  phar)'nx 
and  tongue,  which  cause  metastasis  with  enormous  secondary  growths  in  the 
lymph  nodes,  while  they  themselves  still  remain  unobserved. 

The  termination  of  epithelioma,  therefore,  varies  in  different  situations. 
In  the  larynx  it  may  lead  to  death  from  pneumonia,  caused  by  the  inhalation 
of  the  infectious  matter.  In  the  esophagus  it  may  lead  to  perforation  of  a 
bronchus  and  death  from  pulmonary  gangrene.  In  the  uterus  it  may  cause 
slow  death  after  invadmg  all  the  pelvic  orgaiis,  obstructing  their  outlets, 
and  occasioning  great  sutTering.  In  the  tongue  il  may  ra])idly  invade  the 
lymphatic  glands  of  the  neck  and  cause  death  from  suffocation. 

Thorough  eradication  of  the  tumor  while  still  small  and  before  metastasis 
has  occurred  may  effect  a  perfect  cure. 

The  nictasta.sis  of  epithelioma  is  chiefly  lyrnjihatic,  and  is  easily  under- 
stoo<1  when  one  remembers  that  the  cells  du-sccnding  into  the  subcutaneous 
and  submucous  tissues  and  scattering;  throuj^h  them  really  occupy  the  lym- 
phatic spaces  of  the  tissue.  When  the  cells  of  the  tumor  gain  entrance  to 
the  veins,  hematogenous  metastasis  to  the  lungs  may  occur. 


CYLINDRIC  EPITHELIOMA. 


This  form  of  epithelioma  results  from  the  invasion  of  the  tissues  by  col- 
umnar efiilhelium  from  the  mucous  membranes.  As  it  also  appears  to  de- 
velop from  the  glandular  tubules  so  widely  disseminated  throughout  the 
membranes,  the  cylindric  epithelioma  is  simply  one  form  of  adenocardnoma 
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(^.  V. )  and  needs  no  separate  description.  It  occurs  in  the  pylorus  of  the 
stomach,  in  the  cecum,  sigmoid  flexure,  and  rectum.  It  ha-s  sometimes  been 
described  as  a  malignant  or  destructive  adenoma. 

The  cylindric  epithelioma  i«;  le??  niarked  in  its  metastasis  than  the  squa- 
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Flo.  1x1.— Cylindric  epithetioma  of  the  uierus.     The  section  was  taken  from  a  fragment  of 
the  fundus  of  the  uterus.     Zeiss.  Ob.  c  ;  oc.  a. 

mous  form,  and  the  uterine  tumors  in  fiarticular  are  very  slow  to  give  metas- 
tasis. 

The  secondar)'  tumors  are  characterized  by  the  presence  of  columnar  cells 
whose  histogenesis  can  sometimes  be  determined  by  careful  study. 


CANCER  OR  CARCINOMA. 

Cancer  or  carcinoma  is  a  malignant  tumor  resulting  from  a  progressive 
infiltrative  hyperplasia  of  epithelium.  Such  an  infiltrative  hyperplasia  of 
epithelium  is  necessarily  accompanied  by  loss  of  that  relationship  of  epithe- 
lial cells  to  the  meiiibrana  propria  ap|>arent  in  all  typical  epithelial  organs 
and  by  a  heterogeneous  invasion  of  the  tissue  interstices  by  the  growing 
cells.  A  few  writers  still  speak  of  epithelial  and  connective-tissue  cancers, 
the  former  l^eing  the  tnie  cancer,  the  latter,  the  sarcoma. 

The  true  cancer  develops  solely  from  epithelium,  and  can  be  primary  only 
in  tissues  and  organs  containing  epithelial  cells.  It  is,  therefore,  essentially 
a  tumor  of  epiblastic  and  hypoblastic  derivatives,  though  the  occurrence  of 
such  growths  in  the  mcsoblastic  epithelium  of  the  genitourinary  apparatus 
somewhat  lessens  the  embryologic  limitations  that  can  be  placed  upon 
them.  The  puzzling  occurrence  of  carcinomata  in  mesoblastic  tissues  is  to  be 
accounted  for  in  part  by  assuming  thai  they  are  secondary  and  metastatic, 
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and  in  part  by  supposing  that  they  are  endotheliomata  mistaken  for  carci- 
nomata,  the  resemblance  of  these  two  tumors  being  so  great  at  times  as  to 
niake  their  difTerentialion  ]x>ssible  only  after  careful  study. 

Seat  of  Occurrence. — According  to  the  form  of  epithelium  from  which 
they  originate,  the  cancers  may  be  divided  into  epitheiwma,  which  grows 
from  the  flattened  surface  epithelium  ;  and  th/enocardnoma,  which  develops 
from  the  epithelium  of  glands.  The  cyiuidric  epitheliomit  develops  chiefly 
from  the  tubular  glands  with  columnar  ejnlhelial  cells,  and  is  a  form  of  aJ^no- 
carcinoma.  The  fptthfUoma^  which  has  already  beer  described,  develops 
from  the  skin  and  from  the  mucous  membranes  of  the  mouth,  lar)'nx,  esoph- 
agus, cervix  uteri,  vagina,  bladder,  and  anus. 

The  adenocarcinoma  may  arise  as  a  primary  tumor  in  the  mammary  gland, 
in  the  cervix  and  corpus  uteri,  pylorus,  skin,  sigmoid  flexure,  colon,  esopha- 
gus, ovary,  testicle,  penis,  labia,  jiancreas,  larynx,  thyroid  gland,  liver,  kid- 
ne\'s,  bladder,  prostate,  sebaceous  and  sweat  glands,  bronchial  glands,  and 
other  epithelial  tissues. 

As  secondary  growths,  cancers  of  all  kinds  usually  appear  in  the  lym- 
phatic glands,  next  most  frequently  in  the  liver,  then  in  the  lung.  'ITiey  also 
occur  in  the  spleen,  brain,  spinal  cord^  bones,  cartilage,  and  serous  mem- 
branes. 

Pathologic  Anatomy. — Morphology, — Scarcely  any  neoplasm  is  as 
variable  in  morpholog)'  as  is  the  carcinoma.  In  some  cases  it  forms  a  distinct 
tumor,  which  grows  with  varying  rapidity  and  attains  considerable  size  ;  thus 
mammar}*  carcinoma  may  attain  the  size  of  a  man's  head.  In  other  cases 
the  growth  of  the  epithelial  cells  is  accompanied  by  such  a  series  of  local 
disturbances  in  the  way  of  fibrosis,  degeneration,  necrosis,  ulceration,  and 
cicatrization  that  though  it  may  persist  for  years,  no  enlargement  results,  and 
the  general  api)earance  is  that  of  a  chronic  ulceration  or  cicatrization  rather 
than  that  of  a  tumor. 

Some  carcinomala  form  nodes  of  irregular,  rounded,  and  nodular  shape, 
rarely  circumscribed,  but  usually  characterized  by  irregular  fibrous  extensions, 
which  proceed  in  various  directions  and  appear  to  distort  the  organ  by  trac- 
tion and  pressure. 

Other  tumors  have  no  nodular  form,  and  resemble  irregular  cicatrices  in 
the  organ,  drawing  it  together  and  greatly  disturbing  its  size  and  fomi  as  well 
as  causing  atrophy  of  its  substance. 

Still  other  tumors,  among  which  are  mammary,  gastric,  and  dermal  can- 
cers, especially  when  superficially  situated,  are  characterized  by  loss  of  tissue 
through  ulceration,  and  present  the  apftearance  of  excavated  ulcers  with 
indurated  edges  and  elevated  borders.  From  the  ulcerations  exuberant 
granulations  may  grow,  later  becoming  infiltrated  with  the  carcinoma  cells, 
developing  into  large  fun^^ims  hftnatodcs^  which  project  as  red,  granular, 
bleeding,  or  suppurating  tissue  masses. 

It  is  thus  evident  that  there  is  very  little  uniformity  in  the  appearance  of 
carcinoma,  and  its  multiplicity  of  forms  would  sometimes  make  its  recogni- 
tion difl^icult  were  not  certain  tissues  more  predisposed  to  it  than  to  other 
forms  of  neoplasm. 

The  texture  of  a  carcinoma  varies  with  its  stnicture  ;  some  consist  of  soft, 
encephaloid,  cellular  tissues ;  others  largely  of  dense  cicatricial  connective 
tissue. 

Structure. — When  a  carcinoma  is  divided  and  the  cut  surfaces  arc  exam- 
ined, a  variegated  appearance  is  presented  in  most  cases,  the  pinkish  cellular 
tissue  of  the  carcinoma,  whitish  stroma,  and  intermediate  fatty  tissue,  or  tissue 
of  the  organ  affected,  contrasting  distinctly.  When  the  tumor  is  pressed  and 
scraped,  it  yields  "cancer  juice"  or  "xwc  cancereuse,'*  a  milky  fluid  which. 
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under  the  microscope,  is  found  to  consist  of  a  serous  fluid  containing  large 
numbers  of  epithelial  cells. 

Cysls  not  infrequently  occur  in  carcinoma,  lieing  fomied  cither  by  local 
softening  of  the  tumor  tissue  or  by  obstruction  of  the  glandular  ducts,  eit:. 

The  cut  surface  usually  shows  the  tumor  to  lie  entirely  uncircumscnbed, 
devoid  of  the  least  semblance  of  a  capsule,  and  made  up  of  nodular  masses  with 
invading  prolongations  ramifying  iii  ail  directions.  If  Ihe  growth  be  super- 
ficial, it  is  commonly  umbilicaled  or  depressed  in  the  center,  this  being  espe- 
cially well  shown  in  the  scLondary  carcinona  nodules  of  the  liver.  Mannnary 
carcinomata  usually  show  a  marked  depression  and  retraction  of  the  nipple. 
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Pig.  iij. — Changes  m  tht;  cpichi-liuni  nU^nz  i^^e  margin  of  a  squamous-ct'll  carcinoma  of  the 
cervix.  X  56  (Cullcnli.  Just  to  Ihe  righl  of  thu.  section  (at  a)  ihe  epithelium  has  invaded  Ihe 
cervical  tissue  in  .ill  [lireciiEin'c.,  f:;nvinK  the  typical  picture  of  •M|uan)ou&H:ell  carciiit-itiia.  In  this 
drawing  it  i.^  noted  that  the  surface  of  ihe  mucosa  15  Lomparallvclv  even,  there  being  no  out- 
^owlhs.  The  stroma  hits  ttren  invaded  to  a  coniiderable  dcpUi  by  the  epithelium.  The 
epithelial  cells,  however,  are  uniform  in  sixe,  present  the  u*.u.U  appearance,  and  even  in  the 
deep  or  cubuidal  layer  are  still  sharply  defined.  The  lengthening  of  the  papillw  ii  due  to  the 
downgrowih  of  the  epithelium,  as  ihey  dti  not  project  from  the  surface.  The  clear  spaces 
indicatrd  bv  fi  represent  delicate  blood  capillaries.  The  underlying  stromj  i*  normal,  showing 
no  sign&  0/  tnfiliralion.  Although  the  picture  might  nt  first  sight  t>c  suggestive,  there  is  no 
evidence  ot  a  malignant  growth  in  this  section. 

Pathologic  Histology. — The  stnicture  of  all  carcinomata  is  essentially 
the  .same,  though  the  conditions  of  development  and  secondary  degenerations 
modify  their  general  appearances.     The  tumor  consists  o^ stromti  and  ^^/A. 

The  stroma  or  matrix  of  the  tumor  is  coi^iiposed  of  a  well-vascularized 
fibrous  tissue,  containing  a  considerable  number  of  elastic  fibers.  The 
stroma,  no  doubt,  consists  in  large  i»art  of  pre-existent  connective  tissue, 
though  in  scirrhous  tumoR  murh  additional  tissue  must  be  formed.  It  can 
safely  be  said  that  the  development  of  the  stroma  is  as  much  a  part  of  the 
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growth  of  the  carcinoma  as  is  the  prohTeration  of  its  cells,  for  no  matter 
where  we  (ind  the  growth,  we  find  the  stroma  in  about  the  same  relative  pro- 
jjortion  J'or  the  particular  tumor  under  study.  When  carcinoma  takes  on  a 
secondarj-  metastatic  growth  in  the  lymphatic  nodes,  which  contain  so  litile 
connective  tissue,  the  growth  of  the  cells  of  the  lymphatic  embolus  is  imme- 
diately accomi>anied  by  the  formation  o{  a  new  fibro-elaslic  stroma. 

The  proportion  of  stroma  to  cells  vanes  remarkably  in  diflcrent  cases,  no 
ade<juale  explanation  for  the  difference  having  yet  been  discovered.  Those 
tumors  in  which  there  is  little  stroma  in  proportion  to  the  number  of  cells 
are  known  as  encephahiii  ox  *'soft  cancer"  ;  those  in  which  there  are  much 
connective  tissue  and  few  cells  are  called  scirrhus,  or  "  hard  cancer.'* 

The  stroma  can  be  freed  of  its  contained  cells  by  spreading  out  a  freshly 
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Flo.  113. — Scirrhus  carcinoma  of  ili-^-  m.immary  gland.  The  section  passes  through  a  rela- 
tively cellular  part  of  ihe  lumor  and  hliuws  ihc  biiarrc  arran^ment  of  ihc  ccll-nests  aroone 
ihc  nidiating  and  rcticalaictl  connt*cUve-tissuc  frumework.     Oc.  4;  ob.  3. 

cut  section  and  brushing  it  with  a  caraers-hair  pencil,  or  by  placing  it  in  a 
test-tube  with  water  and  shaking. 

The  carcinoma  stroma  is  always  rich  in  lymphatics,  or  in  spaces  com- 
municating with  the  lymphatics,  and,  indeed,  it  might  safely  be  said  that  all 
the  alveolar  spaces  of  the  lumor  belong  to  its  l>-mphatic  system. 

Ner\'es  are  also  present,  though  in  small  numbers,  and  can  be  found  w*iih 
difficulty.  Their  presence,  no  doubt,  accounts  for  the  great  pain  with  which 
the  development  of  the  tumor  is  sometimes  attended. 

The  cancer  celto  are  the  progeny  of  the  epithelial  cells  of  the  organ 
affected,  which  are  stimulated  to  unusual  proliferative  activity  by  the  as 
yet  unknown  cause  of  the  tumor,  multiply  rapidly  and  escape  from  their 
normal  environment  into  the  lymphatic  spaces  and  channels—/,  r.,  the  tissue 
interstices — where  they  grow  without  restriction.      The  nearer  ihcy  arc  to 
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their  parent  cells,  the  more  closely  they  resemble  them  ;    the  more  remote 

they  become,  the  more  nearly  they  revert  to  the  primitive,  spherical,  undiffer- 
entiated embryonal  cells.  There  is  considerable  variation  in  this  particular 
in  different  iiuuors.  Thus,  the  cyliiidric  or  columnar  cells  may  retain  their 
shape  regardless  of  the  growth  and  extension  of  the  tumor,  and  change  so 
little  that  even  in  the  secondary  metastatic  tumors  their  histogenesis  may  be 
apparent.  Primitive  tendencies  of  the  cells  may  be  retained  by  their  pro- 
geny and  manifest  themselves  wherever  ihey  appear,  so  that  cells  of  uterine 
and  gastric  carcinomata  with  a  tendency  to  undergo  colloid  metamorphosis 
may  form  colloid  masses  in  the  lung,  liver,  or  any  other  viscus  to  which  they 
happen  to  be  transported.  These  characteristics  are  so  constant  that  in  most 
cases  a  microscopic  examination  of  a  secondary  nodule  in  the  liver  may  at 
once  inform  us  whether  the  cells  were  derived  from  the  pancreas  or  siomach, 
and  the  examination  of  a  nodule  in  the  lung  may  show  keratin  formations 
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Fl<;.  114. — Colloid  carcinoma  ( Wpichsclhaumj  :  a.  Epithelial  cell-iiMts  in  which  cells  are 
slilt  visible;  b,  con  nee  live- Us  sue  trabecule  undcrKoing  mucoTis  met.imarphasis ;  r,  r,  drops  of 
colloid  formcti  by  metamorphosis  of  epithelial  cclb;  d,  granular  d^bri5  of  destroyed  cells. 


with  epithelial  pearls  if  the  cells  come  from  the  skin,  cyh'ndric  cells  and 
alvcolons  formations  if  from  the  alimentary'  apparatus,  or  masses  of  spherical 
cells  if  primary  in  the  manniia. 

The  cells  oi  carcinoma  var)-  in  size  according  to  their  histogenesis.  For 
the  most  part  they  show  the  usual  characteristics  of  epithelium,  having  a 
considerable  relative  quantity  of  cytopla-sm  and  distinctly  vesicular,  usually 
ovoid,  nuclei,  which  stain  palely.  Being  aggregated  in  "  nests"  or  clusters, 
the  cells  rarely  have  an  opportunity  to  show  a  perfect  form,  but  are  flattened 
by  mutual  pressure  and  become  ]>olyhedral.  When  the  cells  are  actively 
proliferating,  mitotic  figures  are  numerous.  The  mitoses,  while  no  doubt 
usually  progressing  normally,  frequently  show  irregularities,  with  the  occur- 
rence of  large,  deformed,  and  often  giant  nuclei.  Giant  cells  of  immense 
size,  with  one  or  more  large  nuclei,  are  sometimes  observed  and  are  called 
physalides. 

The  cells  seem  to  yield  to  pressure,  and  one  cell  frequently  sinks  deeply 
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into  its  neighbor.  It  even  appears  as  if  one  cell  might  be  taken  entirely 
into  the  substance  of  another,  a  condition  which  the  older  wriiej^  looked 
upon  as  an  exhibition  of  endogenous  ceU  formation,  but  which  has  recently 
been  regarded  as  an  evidence  of  phagocytic  activity  of  the  cells.  Leukocytes 
are  also  rommonly  contained  within  the  cancer  cells  and  are  believed  to 
have  been  swallowed  by  them.  Other  interesting  and  peculiar  cellular 
inclosures  are  observed,  many  of  which  may  be  undescribed  forms  of  cellular 
degeneration  or  cellular  activity  ;  others  ])Ossibly  are  i>arasites. 

There  is  no  recognizable  intercclliilar  substance,  and  the  cells  do  not 
cohere,  but  can  readily  be  pienciled  from  the  stroma  in  which  the  nests  are 
contained-  The  looseness  of  the  carcinoma  c  ells  in  their  matrix  is  one  of 
the  chief  ditTercntial  features  between  epithelial  and  endothelial  growths, 
fn  endothelioma  the  tendency  is  for  the  cell  clusters  to  hang  well  together 
and  to  cling  to  the  surrounding  connective  tissue. 

The  degenerations  of  the  cancer  cells  are  identical  with  those  of  their 
aniecedents.  As  has  been  already  shown,  the  squamous  cells  show  their  usual 
tendency  to  cornify,  the  change  being  best  seen  in  the  epithelial  pearls. 
Calcareous  infdtration  sometimes  occurs  in  the  epithelial  [>earls.  The  col- 
umnar cells  originating  from  the  mucous  membranes  and  glands  undergo 
colloid  (colloid  cancer}  and  mucoid  (c*ircinom«i  gelaiinosa)  metamorphosis. 
The  cells  of  mammary  cancers  sometimes  undergo  fatty  metamorphosis,  pre- 
sumably from  the  pressure  of  the  stroma,  though  it  may  be  the  sign  that  the 
cells  of  the  gland  normally  provide  fat  globules  for  the  milk  by  degeneration. 
In  the  cancerous  hypemephromata  the  adrenal  cells  show  both  fatty  and 
glycogenic  infiltrations.  Calcification  and  myxomatous  degeneration  are 
frequent  in  the  stroma  of  carcinoma.  Melanocarcinoma  is  a  form  character- 
ized by  pigmentation  of  the  cells.  It  usually  develops  upon  the  skin.  It 
closely  resembles  melanotic  sarcoma,  but  can  be  differentiated  from  it  in 
most  cases  by  its  early  metastasis  to  the  lymphatic  glands. 

The  cells  of  carcinoma  may  be  damaged  by  toxic  processes  common  to 
the  whole  body,  and  cloudy  swelling  and  other  toxic  changes  may  be  observed 
under  appropriate  conditions. 

Serous  infiltration  of  the  carcinoma  cells  is  not  uncommon  and  causes  an 
enomiotis  increase  in  size  and  vacuolalion.  It  may  be  because  of  such  retro- 
gres.sive  clianges  that  the  **  physalides  "  occur. 

Inilamnialion  in  carcinoma  occurs  precisely  as  in  normal  tissue,  and  the 
occurrence  of  secondary  inflammations  in  consequence  of  superficial  ulcera- 
tion with  infection  is  frequent.  Necrosis  of  carcinoma  tissue  is  frequent  in 
consequence  of  malnutrition,  infection,  etc. 

The  architecture  of  carcinoma  is  extremely  simple,  all  tumors  of  this 
genus  following  the  .same  general  type,  the  cells  occurring  in  irregular  nests 
or  alveoli  in  the  stron)a,  in  the  loose  manner  described.  Serial  sections  of 
carcinoma  nodules  reconsln:clcd  on  a  large  scale  by  the  paraffin  method  show 
that  all  the  cell  nests  connect  with  one  another  by  intermediate  cellular  ex- 
tensions or  bridges,  so  that  the  entire  nodule,  and  probably  the  entire  tumor, 
consists  of  a  single  ramifying,  branched,  coral-like,  or  cauliflower-like  mass 
of  epithelium,  inclosed  on  all  sides  by  the  stroma. 

One  can  conceive  of  the  growth,  therefore,  as  resembling  the  roots  of 
a  plant  and  extending  in  all  directions,  growing  cell  by  cell  in  the  direction 
of  least  resistance,  each  cell  added  |)aving  the  way  for  the  addition  of  others 
by  increasing  the  size  of  the  interstices  of  the  stroma. 

The  growth  of  the  tumors  seems  to  take  place  from  the  alveolar  structtire  of 
the  affected  glands,  probably  from  several  different  foci,  though  this  can  no 
longer  be  determined  after  the  tumor  has  developed.  Study  of  the  appar- 
ently healthy  parts  of  carcinomatous  mammary  glands  has  shown  that  every 
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carcinonmtous  gland  is  a  diseased  gland  throughout,  all  [tarts  manifesting 
catarrhal  or  other  morbid  conditions. 

In  the  atrophic  niumniary  glands  of  old  women  the  development  of  the 
carcinoma  from  the  alveolar  tissue  becomes  almost  impossible  because  of  the 
disappearance  of  the  acini  and  their  cells,  so  tha!  such  cancers  develop  chiefly 
from  the  ducts  in  which  the  epithelial  cells  proliferate,  forming  great  masses 
which  fill  and  distend  them  before  they  finally  esca[)e  into  the  interstices 
of  the  gland.  Cancers  having  this  origin  are  usiially  sufficiently  character- 
istic to  be  readily  recognized,  and  have  been  called,  especially  by  English 
writers,  **  timt  carcinoma." 

Disposition  and  Clinical  Features. — Cancers  are  almost  invariably 
highly  malignant  tumors.  The  persistent  invasion  of  the  organ  by  the  col- 
umns of  growing  cells  and  the   development  of  the  fibroconnective-tissue 
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Fic.  115. — Carcinoma  of  lymphatic  node,  illuslratin^  the  cause  of  metastasis.  On  the  n|*lil 
and  left  ure  portions  of  glandulnr  substance  with  interstitial  fibrous  change.  Through  thi- 
center,  from  lup  10  bottom  of  the  illustration,  Ihrrc  is  a  widely  diluted  lymph  vessel  fillfd  with 
cells:  I], ii,>i.  Carcinoma  cells  freely  circulating  tn  the  lymph;  ^,4.  leukocytes;  c,  lymphocytes. 
Oc.  a;  Ob.  9. 


stroma  are  accom[)anied  by  progressive  atrophy  of  the  proper  substance  of 
the  organ,  so  that,  little  |jy  liiile,  it  beromes  tmnsformed  into  the  neo- 
plasm. The  extension  of  the  loosely  attached  and  actively  vegetative  cells 
into  the  primitive,  and  i>erliaps  in  many  cases  into  the  large  lymphatic,  chan- 
nels i)redisj)Oses  to  an  early  transportation  of  the  tumor  cells  10  the  related 
lymphatic  nodes,  where  secondary  tumors  are  fonned.  It  is  sur|jrising  how 
early  this  tnetastatic  Mstrihution  occurs,  in  some  cases  taking  place  as  soon 
as  a  noticeable  growth  is  formed  or  prior  lo  its  detcition.  It  sometimes 
happens  that  a  primary  growth,  so  insignificant  that  its  presence  has  not 
yet  been  detected,  may  so  invade  the  related  lym]>halic  nodes  that  the 
secondary  tumors  become  of  paramount  importance.  This  early  invasion  of 
the  lym])hatirs  and  tendency  to  metastasis  are  very  important  matters  from 
a  prognostic  point  of  view,  upon  which  ihe  surgeon  cannot  lay  too  much 
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stress,  for  to  remove  a  cancer  from  a  mammary  gland  always  means  rapid 
recurrence  of  the  growth  from  imeradicaied  cellular  prolongations,  and 
removal  of  the  entire  brea-st  may  be  succeeded  by  an  equally  prompt  return 
of  the  tumor  in  neighboring  already  infected  lymphatic  nodes.  It  is  upon 
this  active  metastatic  tendency  and  our  inability  to  gauge  it  that  complete 
extirpation  of  the  diseased  organ,  the  subjacent  muscles,  the  suprajacent  skin 
and  subcutaneous  tissue^  as  well  as  the  entire  sj'stem  of  lymphatics, — axillary' 
and  supra-  and  infraclavicular, — has  been  so  successfully  practised. 

The  metastasis  of  carcinoma  takes  place  through  the  lymphatics  fimt,  but 
sometimes  later  through  the  blood.  Hlood  metastasis  is  seen  particularly  in 
abdominal  lumon;,  and  especially  in  those  o{  the  digestive  organ.s,  which  early 
seem  to  distribute  through  the  portal  circulation,  so  that  metastatic  cancer  of 
the  liver  takes  place  early.  In  inauunary  cancer  as  well  as  in  other  superficial 
forms  of  the  disease  the  conditions  seem  more  favorable  to  lymphatic  exten- 
sion, and  the  lymph  nodes  are  invaded  one  at'tcr  another,  a  long  time  elapsing 
before  hematogenic  metastases  appear.  It  seems  as  if  the  cancer  emboli 
reached  the  streaming  blood  in  these  cases  by  way  of  the  lymphatics,  though 
it  is  always  possible  that  the  veins  arc  in  some  way  involved  and  direct  com- 
munications set  up.  The  communications  between  the  veins  and  lymphatics 
of  the  abdomen  also  predispose  to  the  entrance  of  cancer  emboli  into  the 
circulation.  The  secondary  nodes  thus  originated  usually  occur  in  the  lungs, 
showing  that  they  reach  the  venous  blood  first,  and  that  it  is  in  the  pul- 
monary cajiillaries  in  which  the  cellular  emboli  are  retained.  Occasion- 
ally a  broad  generalization  of  the  tumor  occurs,  possibly  by  the  jvassage  of 
the  cells  through  the  pulmonarj'  filter  and  their  entrance  into  the  general 
systemic  circulation.  The  occurrence  of  secondary  nodes  is  then  ix>ssible  in 
all  [iartsof  the  body,  and  they  may  be  found  in  the  lungs,  liver,  spleen,  kid- 
neys, brain,  spinal  cord,  bones,  serous  membranes,  nius^ies,  and  other  tissues. 

Recurrent  carcinoma,  or  carcinoma  reappearing  after  excision,  is 
identical  with  the  primary  tumor,  excejit  that  the  cicatricial  tissue  resulting 
from  the  operation  modifies  the  conditions  of  growth  by  substituting  ex- 
tremely dense  for  the  normal  loose  tissues.  The  recurring  tumor,  therefore, 
usually  avoids  the  cicatricial  tissue  or  makes  but  little  inroads  into  it  unless 
the  return  is  immediate  and  makes  good  headway  before  the  cicatrix  has  con- 
tracted. 

Upon  the  surface  of  ulcerations,  such  as  occur  over  cancers,  as  well  as 
in  operation  wounds  made  for  their  removal*  the  granulation  tissue  fre- 
•juently  becomes  invaded  by  the  ])roliferaling  cancer  cells,  which  find 
favorable  conditions  for  growth  in  the  loose,  well-nourished  granulation 
tissue.  This  associated  growth  of  the  carcinoma  and  granulation  tissue 
leads  to  the  formation  of  fungous  masses  { fundus  htmatodes)^  which  are  red, 
bleeding,  sloughing  fonnatious,  covered  with  a  foul  secretion  and  subject  to 
superficial  necrosis  with  frequent  severe  hemorrhages.  Sometimes  after 
operation  the  skin  becomes  mpidly  invaded  by  the  cancer  and  extensive 
areas  become  thickened,  nodular,  darkened,  and  edematous.  Such  super- 
ficial inva.sions  from  a  mammary  cancer  may  extend  over  a  large  part  of  the 
chest  and  arm,  and  have  been  described  by  French  authors  as  *^  tunccr  ^a 
cuirass.  * ' 

The  superficial  ulceration  sometimes  gives  place  to  deep  excavations 
in  the  tissues,  from  which  hemorrhages  may  take  place  from  rupture  of 
thinned  vessels,  though  thrombosis  usually  closes  the  vessels  as  the  cancer- 
ous process  invades  them.  Examination  of  the  portal  system  in  abdominal 
cancers  will  freciuently  reveal  a  thrombus  in  one  of  the  venous  trunks,  some* 
times  with  its  invading  cancer  cells,  which  have  entered  a  disorganized  vein 
near  the  focus  of  active  disease. 
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In  addition  to  their  local  manifestations  manv  cases  of  cancer  are  asso- 
ciated with  tachexia  or  nutritional  depravity,  the  nature  of  which  is  not 
yet  understood.  How  a  local  disease,  or  in  metastatic  cancer  a  series  of 
local  disorders,  can  produce  cachexia  has  not  yet  been  detemuned,  but  in  all 
cases  in  which  cancer  persists  for  a  long  time  the  patient  falls  into  pro- 
found anemia,  with  a  yellowish  or  greenish-yellow  tinge  of  the  skin,  gen- 
eral wasting  and  asthenia,  and  sometimes  slow  death  from  general  weak- 
ness. It  has  been  thought  that  this  is  the  result  of  the  apprehension  and  jjain 
suffered  by  the  patient,  and  in  some  cases  it  has  been  referred  to  loss  of  blood, 
but  it  occurs  in  cases  of  concealed  cancer  without  the  presence  of  either  of 
these  conditions  to  explain  it. 

It  is  held  by  some  that  cachexia  results  from  metabolic  disturbances  result- 
ing either  from  the  loss  of  some  internal  secretion  no  longer  furnished  by  the 
disorganized  gland  or  from  the  pressure  of  an  excessive  quantity  of  some 
ferment  or  other  product  of  the  numerous  and  active  epithelial  cells. 

Pathology  of  Cancer, — The  exciting  cause  of  carcinoma  being  un- 
known, it  is  ditficult  to  explain  all  its  peculiarities.  Its  occurrence  is  fre- 
ipicntly  preceded  by  mild  and  con^|iarativcly  unim|X)riant  lesions.  Thus, 
the  skin  cancers  seen  in  chimney-sweepers  and  in  tar  and  paraffin  workers 
are  commonly  preceded  by  a  peculiar  form  of  chronic  eczema,  caused  by  the 
irritation  of  the  substances  with  which  they  come  in  contact  in  ihcir  work. 
'ITie  cancer  of  the  tongue  of  smokere  is  also  preceded  by  whitish  patches 
{leukopiakia  Hngualis  or  huccaiis)  occurring  about  fissures  and  ulcerations  of 
the  mouth. 

Skin  cancers  also  occur  from  changes  about  the  bases  of  warts,  horns, 
irritated  sebaceous  cysts,  and  other  jiathologic  conditions  of  the  skin.  Can- 
cers of  the  deeper  organs  sometimes  anse  from  the  borders  of  ulcers.  This 
seents  to  be  especially  true  of  the  stomach,  where  [)ylonc  ulcers  are  supposed 
to  be  suificiently  irritated  by  the  i)assing  food  to  be  stimulated  to  carcinoma 
growth.  It  is,  of  course,  not  impossible  that  ulcerations  of  this  form,  though 
appearing  to  be  simple  ulcers,  are  really  carcinomatous  ulcers  from  the  very 
beginning.  In  the  cervix  of  the  uterus  the  growth  of  carcinoma  is  apt  to  begin 
about  lacerations  resulting  from  previous  childbirth,  where  an  abnormal  de- 
velopment of  epithelium  occurs  in  the  attempt  to  cover  the  gaping  fissure. 

Carcinoma  dcvelopmeni  seems  to  be  a  peculiarity  of  the  individual  in 
most  cases ;  a  peculiarity  of  the  species  in  all  cases.  There  are  many  cases 
in  which  one  patient  will  have  many  cancers — al!  primary  and  independent 
growths — in  different  [larts  of  the  body.  Both  breasts,  the  stomach,  and  the 
uterus,  for  example,  may  be  sinuiltaneously  and  inde]>endently  affected. 

A  cancer  in  one  i>ari  of  the  tiody  ii^  not  only  ca|>able  of  dissemination  by 
the  natural  metastatic  channels,  but  can  be  implanted  in  other  f>arts  of  the 
body  of  the  same  individual.  Thus,  ulcerated  cancers  of  the  mammar)-  gland 
sometimes  cause  ulceration  of  the  arm  of  the  same  side  which  comes  in  con- 
tact with  it,  and  into  these  ulcemiions.  through  repeated  i  ontact,  the  cancer 
cells  l>ecome  in\planted  and  grow.  I-rom  larcinomata  small  pieces  have 
been  excised  and  implanted  into  remote  parts  of  the  subcutaneous  tissue  of 
the  same  individual,  with  the  result  that  they  have  grown  and  produced 
implantation  tumors.  All  experiments  in  which  carcinoma  fragments  from 
one  |>erson  have  been  implanted  into  other  normal  individuals  have,  however, 
failed.  Further,  every  attempt  thus  far  made  to  implant  a  human  carcinoma 
into  one  of  the  lower  animals  has  failed. 

Cancers  (s<iuamous  epitheliomata)  occurring  in  white  rats  have,  however, 
l>een  successfully  implanted  into  other  white  rats  by  Hanau,  and  a  peculiar 
sarcoma  of  white  rats  has  been  successfully  implanted  generation  after  gen- 
eration into  other  rats  by  l.oeb. 
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These  peculiarities  of  the  tumor  indicate  that  it  is  an  abnormality  of  the 
individual,  or  in  the  case  of  rats  of  the  species,  that  permits  the  carcinoma 
cells  to  invade  the  tissues. 

As  carcinoma  is  shown  to  be  non-inoiulable,  il  seems  to  follow  that 
it  is  non-contagious,  and  a  study  of  (he  hieniinrL'  will  satisfy  one  that  the 
evidences  of  contagion  arc  extremely  slight.  Though  cancer  of  the  cenix 
uteri  is  very  ronimon  among  married  women,  cancer  of  the  glans  penis 
among  their  husbands  is  very  rare,  only  about  a  dozen  cases  of  apparent 
transmission  of  this  kind  being  on  record. 

Etiology  of  Carcinoma. — The  etiology  of  carcinoma  is  very  obscure. 

I.  Predlsposini;  Causes. — i.  Utredity. — '("here  is  little  doubt  but  that 
heredity  plays  an  important  |iart  in  the  eiiolog)'  of  carcinoma.  It  is  largely 
a  family  disease,  and  while  spontaneous  cases  may  occur  at  any  lime,  a  care- 
ful questioning  wil!  ir^  most  cases  elicit  the  fact  that  near  relatives  of  the 
patient  have  suffered  from  ihe  disease. 

J.  Age  has  a  pronounced  influence  in  its  occurrence.  It  is  essentially  a 
disease  of  middle  life,  and  though  cases  sometimes  occur  in  early  adult  life, 
and  rare  cases  are  seen  during  adolescence,  they  fonn  marked  exceptions  to 
the  rule  that  carcinoma  is  rare  before  the  thirty-fifth  year. 

3.  Race. — Caucasians  are  more  predisposed  to  cnrcinoma  than  the  other 
races  of  mankind.  It  alTecLs  all  human  beings,  however,  and  is  not  at  all 
imcommon  among  the  lower  animals,  nearly  all  of  which  may  suffer  from  it. 

4.  Sex. — Carcinoma  is  more  frequent  in  women  than  in  men,  because  of 
the  larger  si/.e  and  greater  activity  of  certain  of  the  epithelial  organs  of 
women.  Thus,  cancers  of  the  mamitiar)'  glands  and  uterus  are  very  common 
in  women.  Cancer  of  the  manmiary  gland  is  very  rare  in  men,  who  fre- 
<|uently,  however,  suffer  from  carcinoma  of  the  stomach,  i^jancreas,  rectum, 
liver,  lip.  and  larj-nx. 

5.  Geographic  {iistrihttion  seems  to  have  some  influence  upon  the  occur- 
rence of  carcinon\a.  It  o<:cur^  more  freipiently  in  temperate  than  in  tropic 
or  arctic  climates,  and  seems  to  have  some  jireference  for  low,  damp,  wooded, 
alluvial  districts  with  a  clayey  soil. 

6.  OccufHition  has  some  influence,  by  bringing  individuals  into  contact 
with  substances  which  irritate  the  skin.  Of  these  must  be  mentioned  soot, 
tar,  and  i^araffin.  Kor  many  years  it  hiis  been  known  that  chimney-sweepers 
suffer  froTii  an  epithelioma  of  the  scrotum  that  is  rare  among  other  perM>ns, 
and  recently  it  has  been  found  that  tar  and  paraffin  handlers  are  al.so  more 
subject  than  others  to  skin  cancers.  Suiton  has  found,  however,  that  the 
wives  of  chimney-sweepers  are  also  more  commonly  affected  with  cancer 
than  women  in  general,  a  matter  that  meets  with  no  ready  exfilanation. 

H.  Exciting  Causes. —  i.  Irritatioft. — That  irritation  and  injur)-  are  in 
themselves  sufticicnt  causes  of  carcinoma  seems  to  be  doubtful.  The  fact 
that  cancer  of  the  lip  should  be  so  common  in  nien  and  so  rare  in  women, 
stipported  by  the  fact  that  it  is  usually  the  men  and  not  the  women  who 
smoke,  thnt  the  occurrence  of  this  form  of  cancer  is  often  preceded  by 
fissures  and  cracks  just  where  the  clay  i)i[>e  produces  its  irritation,  appears 
convincing  when  taken  by  itself,  but  it  seems  to  be  offset  by  the  fact  that  so 
few  ca.ses  occur  in  spite  of  the  immense  numl>er  of  smokers,  and  that  il  is 
not  rare  among  men  who  do  not  smoke. 

The  fact  that  cancers  commonly  occur  at  parts  of  the  body  at  which  fric- 
tions and  traumatic  injuries  are  frequent — mouth,  larynx,  esophageal  entrance 
to  the  stomach,  pylorus,  rectum,  cer\'ix  uteri,  vulva,  and  mammar}*  gland — 
suggests  that  in  all  these  situations  it  is  the  irritation  that  stimulates  the  cells 
to  activity. 

This  must,  however,  be  accepted  with  reserve,  as  it  is  at  these  very  situa- 
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lions  thai  we  find  the  transition  of  skin  to  uukous  membrane,  stiuamoiis 
epithelium  to  columnar  epithelium,  and  (ieveloi>niental  defects  that  may 
escape  obser\'ation,  all  of  which  may  be  associated  with  conditions  favorable 
to  the  development  of  carcinoma. 

2.  Aitert'd  Rfsisiance  of  tht  Confttcth'e  Tissue. — Ribbert  has  advanced 
an  interesting  thoii(;h  doubtful  theory  which  accounts  for  the  growth  of  the 
tumor  upon  a  change  in  the  connective  tissue  rather  than  upon  activity  of 
the  cells.  He  thinks  the  connective  tissue,  losing  its  normal  resisting  [tower 
and  becoming  looser  than  normal,  draws  apart  the  cells  forming  the  mem- 
brana  pro[>ria  and  permits  the  epithelial  cells  10  take  on  the  unrestricted 
growth  which  produces  the  tumor. 

In  all  cases  marked  changes  in  the  connective  tissue  are  evident,  the 
cancer  "stroma"  being  thus  formed,  and  it  may  be  truthfully  said  that  the 
connective  tissue  grows  into  and  among  the  cells  quite  as  often  as  the  cells 
grow  into  the  spaces  of  the  stroma.  It  is,  however,  difticult  to  conceive  of 
so  indifferent  a  tissue  as  the  cancer  stroma  playing  the  chief  role  in  the 
formation  of  a  tumor  whose  very  essence  seems  to  depend  upon  cellular 
activity*  and  whose  cells,  when  transported  to  the  lymphatic  glands,  pro- 
ceed to  lontiniic  the  same  unrestricted  miihipliciiiion  that  we  observe  in 
the  ])nmary  tumor. 

3.  Infgctiim. — There  are  many  peculiarities  about  carcinoma  that  make  it 
resemble  an  infectious  disease,  and,  indeed,  it  may  be  one,  though  it  has 
other  equally  marked  peculiarities  which  are  entirely  dilTercnt  from  those  of 
any  other  known  infectious  process.  The  infectiousness  of  carcinoma  has 
received  so  much  attention  during  the  last  (Quarter  of  a  century  that  an  enor- 
mous literature  n|)on  it  has  developed  and  many  facts  of  interest  have  been 
collected. 

Bacteria  and  Carcinoma. — The  study  of  the  hacteriology  of  carcinoma  wiis  begun  quite 
earl>,  arni  alt]ioii|Lfh  ihc  grmtcr  number  of  invesiiRaiora  failed  lo  5nd  bacteria  in  the  heallhy 
part5  of  the  tumor,  claims  were  m.i.de  as  early  as  18S5  by  Bmuli  ihiit  ihe  tumors  wcreof  micro- 
organismal  origin.  This  opinion  wus  further  supported  by  Rjpptn.  in  1887,  who,  like  Brault, 
sucreeded  in  cultivating  a  diplncoL-cus  which  was  rrgarded  ns  specific.  Schill  prol>ablv  culti- 
vated Uic  same  COCCU5.  More  atieniion  wai  nUractt_'d  to  ih(?  discovery  of  a  bacillus  by  Scheuer- 
len,  in  1887.  however,  until  the  careful  work  of  Scn^fcr  showed  that  this  famous  "cancer 
hAcillus"  was  simply  the  well-known  "  potato  bacillus"  or  Bacillus  mescntericus  fuscus.  Thii 
upset  the  bncteri;il  theory  of  the  etiology  of  carcinoma:  and  although  Kubassoflf,  in  1690. 
describes  a  new  bacilUu  cultivated  from  cancer,  and  appiraring,  according  to  his  researches, 
to  fulfil  all  Koch's  laws,  a  reaction  of  feelinjj  had  set  in.  and  a  new  idea — namely,  that  pro- 
loioa  were  the  cause  of  the  disease  — had  met  with  more  popular  f.ivor.  Tlie  investigation  of 
the  protozoan  ihcorj'  led  10  the  discovery  that  many  different  bacteria  could  l>c  cultivatrd  from 
carcinomata,  butihat  they  probably  all  entered  from  the  vkin,  and  were  associated  with  the  in- 
6ammaiory,  degenerative,  and  necrotic  processes  occurring  in  the  tumors  rather  than  with  their 
etiology,  and  at  the  prt-sent  time  it  is  nlrnost  universally  conceded  that  Imitena  are  of  no 
sigtuticancr. 

Protosoa  and  Carcinoma,  First  Period.— Virchow  observed  cellular  inclusions  in  cnrci- 
noma,  and  itluslratcd  a  paper  which  appeared  in  the  first  vohimt*  of  his  Arthiz'fi  with  « 
beautiful  plate  showing  iheni.  He  regarded  them  ;iseKamplrs  of  endojjenous  cell  formation. 
Thorn.!,  in  a  paper  published  in  1889.  seems  to  have  l>een  the  first  m  suRge^t  that  they  were 
parasites.  The  same  idea  also  occurred  lo  Malassci.  Albarrnn.  and  Darier  in  the  same  year. 
The  stir  that  these  opinions  made  was  considerable,  and  many  descriptions  of  the  peculiar 
bodies  were  written  within  a  year  or  two.  :i1I  differing  sIirIuIv  ns  lo  the  details,  but  only  as 
might  be  accounted  for  by  tht^  different  materials,  different  fixatives,  and  different  staming- 
raeihods  employed.  Vincent,  Wickham,  Sjobring.  and  others  wrote  in  favor  of  their  parasitic 
nature,  some  considering  the  bodies  to  be  cocddia.  others  not  attempting  to  clossify  them. 
Schiitz.  in  1890.  doubted  their  parasitic  nature,  and  described  them  us  fseMdccocnditt,  resulting 
either  from  cellular  deg(Mieralii>ns  or  from  accidentally  present  red  blood  cells  in  the  cells. 
L.  Pfeiffer  figured  possibly  parasitic  bodies  which  he  ob»er.ed  in  cancers,  but  did  not  commit 
himself  fully  in  regard  to  them.  Heukelon.  after  a  study  of  aoo  tumors,  could  not  convince 
himself  that  the  bodies  present  were  parasites;  nnd  Hauscr  could  find  nothing  about  those 
which  he  observed  lo  prove  them  to  be  such. 

In  1890  Russell  dbcovcred  an  entirely  new  object,  which  he  described  as  the  "  fuchsin 
body"  and  regarded  a<.  a  yeast  plant,  lie  suggested  that  it  was  the  true  parasitic  orj;anism, 
and  so  diverted  investigation  into  an  entirely  new  field.     \Mii1c  the  investigations  were  in  prog- 
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ress. however,  the  protozoan  advocfllt*s  continued  iheir  work.  Many  papers  .ippeared.  Inil  for 
a  limr  ( 1890-93)  the  opinions  expressed  were  altnust  equally  divided.  In  1893,  howe\'er. 
several  papers  appeared  t>y  I'odwv^sozki.  Sawisghenko.  and  Soud.ikcwiich.  the  last  supponcd  by 
Mfl^hntkoff.  in  whu-h  an  attc-rnpt  Wiis  made  to  trace  the  devclopmcnulanfl  rcpruductivc  cycles 
ot  ihe  iupp'isrd  p.trasiirs.  Kiiffur  iuid  Walker,  also  suppurled  by  Met^chnikofT.  discovered  a 
method  of  defining  what  nppcaxed  to  be  an  intrncellular  parasite,  for  which  a  positive  repro- 
ductive cycle  seemed  lo  be  worked  out.  Uclepine.  however,  in  a  critical  survey  of  the  then  <i8ga) 
considerable  literature,  pointed  out  lh:it  ibuugh  many  ob&er\ers  had  described  parosilr  like 
bodies,  no  one  had  yet  proved  them  to  be  parosiies,  and  sununed  up  the  siiuaiion  .is  lollops . 
"  I,  therefore,  consider  that  even  with  the  support  of  such  an  eminent  jiiithority  as  Mctschinkoff. 
neither  SoudHkewilcb  nor  Ruflfe r  has  any  more  right  for  the  present  to  call  the  bodies  to  which 
they  have  attracted  attention  cither  protoeoa  or  parasites  than  those  who  have  describi-d  the 
same  bodies  previously."  Plimmcr  (1892)  confirmed  the  obscrvalions  of  Kuffcr  and  Walker, 
while  Karg  11893)  argued  against  the  para<*iiic  theor>.  Clarke  (189a)  discovered  what  he 
supposed  to  be  a  form  of  conjugation  of  certain  psorosperms  in  a  carcinoma  of  the  nosi-. 

The  prolozrtan  theory  reached  its  climsix  in  the  reporied  discovcn  by  KorotnefT  <>i  worm- 
hke  bodies  which  he  named  Rhophaloct-phalus  carcinomaiu^is,  supposed  to  be  greg.-inna;, 
in  a  case  of  squamous  epithelioma,  and  in  ihe  extraordinary  theory  of  Adamkiewicc  that  ih« 
carcinoma  cells  themselves  were  protoioan  piirnsftcs. 

Krom  1893  the  p;i|»ers  supporting  tlie  prottizoan  theory  seemed  to  diminish  in  number. 
Too  many  diff^i-rent  forms  bad  been  dcscnlicd,  scarcely  any  two  writers  agreeing  concerning 
them,  and  no  one  havinj^  succrericd  in  proving  the  parasitic  nature  of  any. 

BlaBtomjrcetai  and  Carci2loma.~It  was  Rus^t-Il  who  started  thiv  investigation  by  sur- 
mising  th.n  \\)>i  ■  futhsin  bodies  "  he  observed  were  yeasts.  The  bodies  described  by  Sjobring, 
and  called  by  liim  "  sporozna,"  may  have  been  y*iistJs.  Roncali  took  great  intercM  in  the  sub- 
ject in  1895.  and,  in  re*'iewiiig  the  work  already  done,  thought  the  bodies  described  by  Thoma, 
Sjobring.  and  many  of  the  other  writers  were  probably  yeasls.  The  investigations  of  ye.ists 
were  cantinued  by  Roncati  and  f^niclice  for  some  time,  but  nothing  positive  resulted  from 
their  work. 

The  grcfltcsi  success  was  attained  by  Plimnicr,  who  studied  zzoo  cancers  and  found  the  well- 
known  1>odie!s  in  almost  every  case,  not  only  tn  the  primary,  but  also  in  the  meiast.itic,  tumors. 
Though  it  is  difficult  to  differentiate  clearly  bctwLtn  tVio  bodies  he  found  and  tlio^  of  a  docen  of 
bis  predecessors,  the  objects  have  now  pretty  generally  become  known  us  "  Plimmcr  bodies." 
One  marked  advance  was  made  by  these  extended  invrstigations.  .and  that  is  the  simplification 
of  the  subject,  for  instead  of  finding  a  variety  of  differing  objects,  Plimmcr  always  found  the 
same  bodies,  thus  increa-iing  ttie  probability  that  they  were  definite  and  important  entities. 
Plimmer  also  succeeded  in  cultivating  some  yeasts  from  cancers,  but  it  is  difficult  to  harmonize 
the  appearances  presented  by  these  yeasls  in  culture  with  their  appearances  in  the  cancer 
cells,  and  it  seems  highly  irnprobabte  that  the  two  are  identical.  Further,  (he  cultivated 
ye;ist.  when  inoculated  into  animals,  produced  nodules  consisting  chiefly  of  embryonal  con- 
nective tis-iir',  and  in  no  w  ly  like  carcinoma. 

RavlTal  of  the  Protoxoan  Theory. — The  researches  of  Gaylord,  under  the  direction 
of  Park,  have  led  to  a  revival  of  the  prolocoan  theory  in  a  slightly  modified  form  Gnylord 
accepts  the  Plimmcr  body  as,  the  prot>able  parasite,  but  looks  upon  it  as  a  protozoan  parasite. 
He  believes  that  it  is  iin  organism  which  in  one  stage  of  its  existence  circulates  in  the  blood  in 
the  form  of  a  minute  sphere,  and  in  anotlier  stage  invade*,  the  epithelial  cells.  In  ihr  !ie|>arated 
hlood  serum  of  carcinoma  patients  he  has  seen  it  incrense  in  number*  upon  prolonged  incuba- 
tion. The  results  of  inoculation  with  this  incubated  serum  containing  many  parasites  are  said 
to  liavc  produced  a  tumor  resembling  carcinoma  in  one  out  of  many  trials  'llie  work  is  loo 
new  to  be  accepted  at  present 


From  this  review  of  the  lileratiire  it  will  be  cvitient  that  with  the  evolution 
of  parasitology'  theories  re^'arding  the  infectiousness  of  carcinoma  ha\e  kept 
fKice.  When  men  were  most  interested  in  the  study  of  bacteria,  they  foimd  them 
in  the  tinnors ;  when  firotozoa  were  shown  lo  infect  the  epithelial  cells  of  the 
lower  animals,  and  their  attention  was  turned  lo  the  sporozoa,  they  naturally 
looked  for  them  in  carcinoma  ;  and  when  the  blastomyreleswere  fotind  to  be 
of  some  importance,  they  were  not  slow  to  i>roduce  yeasls  cultivated  from  the 
tumors. 

All  that  can  be  said  is  that  the  parasitic  nature  of  carcinoma  is  not  proved. 
There  are  certain  marked  difterences  between  tumors  and  other  infectious 
processes.  Thus,  it  is  true  of  every  known  infection  thai  the  reaction  induced 
by  it  is  chiefly  exerted  upon  the  mesoblastic  connective  tissue.  All  prodtic- 
tive  infectiotis  processes  are  characterized  by  proliferation  of  one  tissue  only — 
the  fibrillar  connective  tissue.  No  matter  in  what  organ  they  occur,  the 
infectious  agents  affect  the  interstitial  tissue  chiefly,  the  other  elements 
suffering  atrophy  and  degeneration. 
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In  cardnonia  we  find  the  cptthelial  celk  casentiaUy  affected,  and  affected 
in  such  manner  as  to  occaskm  prolit'eraiion,  noK  degCBCiauocL  Ii  is  ihe  epi- 
thelial oeUs  that  are  at  fruit,  and  the  ^uli  b  in  their  unlimited  vcgetatiocL  It 
is  the  epithelial  cdb  thenwrives  that  occasion  the  metastases*  oot  the  pua* 
sites,  for  in  each  metastatic  tumor  celb  of  rcxogniiable  type  arc  foutKl,  and 
the  metastasis  of  gastric  carcinoma,  pancreatic  carcinoma,  mammarr  caici- 
norna^  and  sqaunoos  epithelial  carcinoma  can  very  often  be  difieientiated 
with  the  greatest  readiness  by  microscopic  study. 

Almost  wiihoQt  exception  the  active  infectious  processes  are  transmissible 
tipon  inoculation,  but  thus  ia^  the  inoculation  experiments  with  carcinoma 
are  almost  witboat  fruitioo. 

ADENOMA. 

An  adenoma  is  a  timior  whose  structure  resembles  that  of  an  epithelial 
gland.  Like  a  gland,  it  consists  of  acini,  ducts,  and  supporting  \-ascular 
connective  tissue.  Unlike  a  gland,  it  is  usually  so  constructed  that  utility*  is 
precluded  because  of  a  marked  dispro]X}nion  of  the  component  elements. 


f.    L 


Tic  ii6. — AdraocystomB  papilliferum  of  the  mammary  gland:  a.  DiLited  duel;  4.  papillary 
outgrowth  from  the  epilheltal  lining.    Tuinon*  ot  this  structure  are  commonly  malignflnt. 


acinose  and  canalicular,  and  an  absence  of  proper  oudets.  The  tumor,  being 
typical  in  structure,  is  benign. 

Seat  of  Occurrence. — Adenomata  always  grow  I'rom  epithelial  glands, 
and  any  such  organ  may  form  their  starting-point.  They  have  been  obsen-ed 
in  the  inaniraary  gland,  ovar>%  liver,  kidney,  thyroid,  adrenal,  salivary, 
lacrinial,  seljaceous,  and  sweat  glands,  and  have  also  been  obser\*ed  to  arise 
from  the  tubular  glands  of  the  mucous  membranes.  They  are  most  freijuent 
in  the  mammary  glands. 

Special  Forms. — Cystic  adenomata  are  sometimes  called  aJrnocysto- 
maSa  or  adenoceUs.    When  such  tumora  contain  papillx  growing  into  the  ducts, 
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they  form  the  adenocystoma  papiliifemm.  The  alveolar  and  canalicular, 
simjjJe  iind  fibrous,  forms  have  already  been  fully  described.  The  fibro- 
adcnoinata  of  ihe  mammary  glan<l  are  described  under  the  lumoR  of  that 
organ.     (See  Tumors  of  the  Mammary  Gland.) 

One  of  ihe  most  fre<4uent  forms  va  known  as  the  adenomatous  polyp.  It 
occurs  u|K)n  the  mucous  membrane  of  the  nose,  jiharynx,  larynx,  stomach, 
and  intestine,  and  consists  of  fibroconnective  tissue,  usually  in  an  advanced 
state  of  myxomatous  degeneration,  with  glandular  tubules  ramifying  through 
it.     These  polypi  may  l>c  as  small  as  peas  or  as  large  as  walnuts. 

The  adenoma  of  the  thyroid  is  sometimes  called  a  hionchoeeie^  that  of  the 
ovary,  a  muitihcuUir  cyst.  The  last  mentioned  are  the  largest  of  the  adeno- 
mata, sometimes  containing  so  many  and  such  enormous  cysts  as  to  hold 
many  gallons   of  Huid   and  weigh    loo   ix)unds.      The   greater   number  of 
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Ftc.  117. — Fil>roHidi*noma  of  thr  mammary  gluid  (cftnoliculnr  form)     Oc.  a;  ob.  3. 


adenomata  do  not  attain  any  considerable  size  or  produce  any  )m|>ortant 
symptoms. 

An  interesting  tumor  of  the  adenomatous  type  occasionally  occurs  in  the 
kidney  and  is  known  as  kypernephnrma.  It  is  supposed  to  depend  upon  the 
inclusion  of  fragments  of  the  adrenal  substance  in  the  kidney  tissue.  Al)cr- 
rant  adrenal  fragments  are  not  infrequent  in  the  alidominal  cavity,  and 
sometimes  are  as  far  removed  from  their  normal  i>osition  as  to  be  found  in 
the  pelvis.  The  subscv^ucnt  growth  of  such  fmgments  may  lead  to  the  forma- 
tion of  a  tumor  in  or  upon  the  kidney,  with  all  the  structural  characteristics 
of  the  adreiuJ  gland,  the  cells  containing  l»oth  fat  and  glycogen.  Many 
adenomata  of  the  kidney  supposed  to  originate  from  the  uriniferous  tubules 
have,  no  doubt,  had  this  origin. 

Morbid  Anatomy. — Nearly  all  adenomata  are  well  circumscribed  and 
eiica{»ulated.  and  arc  thus  differentiated  from  the  surrounding  tissue,  though 
almost  without  exception  homologous  tumors,  resembling  the  tissue  of  the 
gland  in  which  they  grow.     They  usually  pomes  a  rounded  or  nodular  form. 
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and  are  apt,  in  ronsequenre  of  their  shape,  lo  form  projecting  elevations, 
which,  while  usually  sessile,  may  be  pedunculated,  and  in  the  case  of  such 
growths  as  form  upon  the  mucous  membranes  of  the  nose,  larynx,  stomach, 
and  intestine,  even  become  ix>Iypoid. 

Morbid  growths  sometimes  incorrectly  called  adenoma  consist  of  uncir- 
cumscribed  hyperplasia;  of  glandular  tissue.  Some  term  these  ^//^i-e*,  others 
ma/t)(nanf,  adenomata^  but  it  is  probable  that  they  are  simple  ylandular  hyper- 
plasiae  when  lx;nign,  or  carcinomata  when  malignant.  I'he  duct  hyper- 
plasia that  accompanies  cirrhosis  of  the  liver,  and  the  glandular  proliferation 
of  the  endometrium  (glandular  endometritis)  and  of  the  cervix  uteri,  are 
of  this  class  and  rnnnot  correctly  l)e  classiffcd  as  adenomata. 

Pathologic  Histology .^As  has  been  shown,  the  tumor  consists  of  a 
vascular  fibrous  stroma,  which  shows  a  marked  tendency  to  myxomatous 
degeneration,  and  a  varying  proporlion  of  glandular  tissue.  When  the  ]>ro- 
portion  corresponds  with  that  of  the  normal  gland,  the  tumor  '\%ta\\t^  9. simple 


PlO.  il8. — AItcoW adenoma  of  the  mammary  gland.    Lehf.  Oc.  a;  ob.  9. 


adenoma.  If,  however,  the  amount  of  glandular  tissue  be  very  inconsider- 
able, it  is  called  ^fibro-adcnoma. 

The  predominance  of  alveolar  or  canalicular  elements  makes  the  tumors 
easily  divisible  into  alveolar^  racemose,  or  acinose  adenoma  and  canalicular 
or  tubular  varieties. 

The  simple  alveolar  adenoma  most  closely  repeats  the  structure  of  the 
gland  ;   the  canalicular  fibroadenoma,  least  so. 

The  cells  for  the  most  j)ar!  resemble  in  size,  form,  and  arrangement  the 
normal  gland,  though  they  may  Ik-  more  or  less  crowded  and  in  double  or 
even  triple  layers.  A  norma!  relation  of  the  cells  to  the  basement  mem- 
brane is  the  essential  microscopic  feature  of  adenoma,  and  it  makes  little  differ- 
ence whether  glandular  or  fibrous  tissue,  or  alveolar  or  canalicular  tissue, 
predominates,  so  long  as  the  disposition  of  the  cells  is  normal  and  their  rela- 
tion lo  the  membrana  propria  shows  that  they  have  no  dis[iositron  to  invade 
the  matrix.      It  is  this  difference  which  separates  adenoma  from  carcinoma. 

Racemose  or  alveolar  adenomata  occur  only  in  connection  with  the  race- 
mose glands — /.  ^. ,  the  mammai,  salivary  glands,  etc.  From  the  ducts  of 
the  same  glands  tubular  or  canalicular  adenomata  may  also  occur. 
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Stress,  for  to  remove  a  cancer  from  a  mammary  gland  always  means  rapid 
reciirrentje  of  the  growth  from  nneradicated  cellular  prolongations,  and 
removal  of  the  entire  breast  may  l>e  succeeded  by  an  equally  ]jrompl  return 
of  the  tumor  in  neighboring  already  infected  lymphatic  nodes.  It  is  upon 
this  ariive  metastatic  tendency  and  our  inability  to  gauge  it  that  complete 
extirpation  of  the  diseased  organ,  the  subjacent  muscles,  the  suprajacent  skin 
and  subcutaneous  tissue,  as  well  as  the  entire  system  of  lymphatics, — axillar>' 
and  supra-  and  infraclavicular, — has  bet-n  so  successfully  practised. 

The  metastasis  of  carcinoma  lakes  ])iace  through  the  lymphatics  first,  but 
sometimes  later  through  the  blood,  lilooti  metastasis  is  seen  particularly  in 
abdominal  tumors,  and  especially  in  those  of  the  digestive  organs,  which  early 
seem  lo  dislriluiie  through  the  portal  circulation,  so  that  metastatic  cancer  of 
the  liver  takes  place  early.  In  mammary  cancer  as  well  as  in  other  superficial 
forms  of  the  disease  the  conditions  seem  more  favorable  to  lymphatic  exten- 
sion, and  the  lymph  nodes  are  invaded  one  after  another,  a  long  lime  elajxsing 
before  hematogenic  metastases  appear.  It  seems  as  if  the  cancer  emboli 
reached  the  streaming  blood  in  these  cases  by  way  of  the  lyutphalics,  though 
it  is  always  possible  that  the  veins  are  in  some  way  involvcxi  and  direct  com- 
munications set  up.  The  conmiunications  between  the  veins  and  lyni[^halics 
of  the  abdomen  also  predispose  to  the  entrance  of  cancer  emboli  into  the 
circulation.  The  secondary  nodes  thus  originated  usually  occur  in  the  lungs, 
showing  that  they  reach  the  venous  blood  first,  and  that  it  is  in  the  pul- 
monary ca[tillaries  in  which  the  cellular  emboli  are  retained.  Occasion- 
ally a  broad  generalization  of  the  tumor  occurs,  possibly  by  the  [lassage  of 
the  cells  through  the  inilmonarv-  filter  and  their  entrance  into  the  general 
systemic  circulation.  The  occurrence  of  secondary  nodes  is  then  possible  in 
all  (jarts  of  the  body,  and  they  may  be  found  in  the  lungs,  liver,  spleen,  kid- 
neys, brain,  spinal  cord,  bones,  serous  membranes,  muscles,  and  other  tis.sues. 

Recurrent  carcinoma,  or  carcinoma  reappearing  after  excision,  is 
identical  with  the  primary  tiuuor,  except  that  the  cicatricial  tissue  resulting 
from  the  operation  modifies  the  conditions  of  growth  by  substituting  ex- 
tremely dense  for  the  noniial  loose  tissues.  I  he  recurring  tumor,  therefore, 
usually  avoids  the  cicatricial  tissue  or  makes  but  little  inroads  into  it  unless 
the  return  is  immediate  and  makes  good  headway  before  the  cicatrix  has  con- 
tracted. 

Upon  the  surface  of  ulcerations,  such  as  ocair  over  canccni,  as  well  as 
in  operation  wounds  made  for  their  removal,  the  granukition  tissue  fre- 
quently becomes  invaded  by  the  proliferating  cancer  cells,  which  find 
favorable  conditions  for  growth  in  the  loose,  well-nourished  granulation 
tis.sue.  This  associated  growth  of  the  carcinoma  and  granulation  tissue 
leads  to  the  formation  of  fungous  masses  [fiin^ts  hermiiodes)^  which  are  red, 
bleeding,  sloughing  formations,  covered  with  a  foul  secretion  and  subject  to 
superficial  necrosis  with  fre(|uent  severe  hemorrhages.  Sometimes  after 
operation  the  skin  becomes  rapidly  invaded  by  the  cancer  and  extensive 
areas  become  thickened,  nodular,  darkened,  and  edematous.  Such  super- 
ficial invasions  from  a  mammary  cancer  may  extend  over  a  large  jjart  of  the 
chest  and  arm,  and  have  been  described  by  French  authons  as  ^*  camfr  en 
Oiirass.** 

The  superficial  ulceration  sometimes  gives  place  to  deep  excavations 
in  the  tissues,  from  which  hemorrhages  may  take  place  from  rupture  of 
thinned  vessels,  though  thrombosis  usually  closes  the  vessels  as  the  cancer- 
ous process  invades  them.  Examination  of  the  portal  system  in  alxlominal 
cancers  will  frequently  reveal  a  thrombus  in  one  of  the  venous  tnmks.  some- 
times with  its  invading  cancer  cells,  which  have  entered  a  disorganized  vein 
near  the  focus  of  active  disease. 


CANCER   OR   CARCINOMA. 


233 


In  addition  to  their  local  manifestations  many  cases  of  cancer  are  a:>so- 
ciated  with  cachexia  or  nutritional  depravity,  the  nature  of  which  is  not 
yet  understood.  How  a  local  disease,  or  in  metastatic  cancer  a  series  of 
local  disorders,  can  produce  cachexia  has  not  yet  been  deLenuined,  hut  in  all 
cases  in  which  cancer  persists  for  a  long  time  the  jjaticnt  falls  into  pro- 
found anemia,  with  a  yellowish  or  greenish-yellow  tinge  of  the  skin,  gen- 
era] wasting  and  asthenia,  and  sometimes  slow  death  from  general  weak- 
ness. It  has  been  thought  that  this  is  the  result  of  the  apprehension  and  pain 
suffered  by  the  patient,  and  in  some  cases  it  has  been  referred  to  loss  of  blood, 
but  it  occurs  in  cases  of  concealed  cancer  without  the  presence  of  cither  of 
these  conditions  to  explain  it. 

It  is  held  by  some  that  cachexia  results  from  metabolic  disturbances  result- 
ing either  from  the  loss  of  sonic  internal  secretion  no  longer  furnished  by  the 
disorganized  gland  or  from  the  pressure  of  an  t;\cessive  quantity  of  some 
ferment  or  other  product  of  the  numerous  and  active  epithelial  cells. 

Pathology  of  Cancer. — The  exciting  cause  of  carcinoma  being  un- 
known, it  is  difficult  to  explain  all  its  pecuiiandes.  Its  occurrence  is  fre- 
(juently  preceded  by  mild  and  comparatively  unimjKirtani  lesions.  Thus, 
the  skin  cancers  seen  in  Lhimney-sweepers  and  in  tar  and  paraffin  workers 
are  commonly  preceded  by  a  peculiar  form  of  chronic  eczema,  caused  by  the 
irritation  of  the  substances  with  which  they  come  in  contact  in  their  work. 
The  cancer  of  the  tongue  of  smokers  is  also  preceded  by  whitish  patches 
{Uukoplakia  Hn^ualts  or  buccalis)  occurring  about  fissures  and  ulcerations  of 
the  mouth. 

Skin  oincers  also  occur  from  changes  about  the  liases  of  warts,  horns, 
irritated  sebaceous  cysts,  and  other  f>athologic  conditions  of  the  skin.  Can- 
cers uf  the  deeper  organs  sometimes  arise  from  the  borders  of  ulcers.  'I'his 
seems  to  be  especially  true  of  the  stomach,  where  pyloric  ulcers  are  supposed 
to  be  sufficiently  irritated  by  (he  passing  food  to  be  stimulated  to  carcinoma 
growth.  It  is.  of  covirse,  not  imy>ossiblc  that  ulcerations  of  this  form,  though 
appearing  to  be  simple  ulcers,  are  really  carcinomatous  ulcers  from  the  very 
beginning.  In  the  cer\ix  of  the  uienis  the  growth  of  carcinoma  is  apt  to  begin 
about  Ulcerations  resulting  from  previous  childbirth,  where  an  abnonnal  de- 
velopment of  e)iitheliuni  occurs  in  the  attempt  to  cover  the  gaping  fts.sure. 

Carcinoma  development  seems  to  be  a  peculiarity  of  the  individual  in 
most  cases ;  a  peculiarity  of  the  species  in  all  cases.  There  are  many  cases 
in  which  one  patient  will  have  many  cancers — all  primary  and  independent 
growths— in  different  jiarts  of  the  body.  Both  breasts,  the  stomach,  and  the 
uterus,  for  example,  may  be  simultaneoitsly  and  independently  affected. 

A  canrer  in  one  |>art  of  the  body  is  not  only  cajable  of  dissemination  by 
the  natural  metastatic  channels,  but  can  be  implanted  in  other  i^irts  of  the 
body  of  the  same  individual.  Thus,  ulcemted  cancers  of  the  mammary  gland 
sometimes  cause  ulceration  o^  the  arm  of  the  same  side  which  comes  in  con- 
tact with  it,  and  into  these  ul<  erations.  through  repeated  contact,  the  cancer 
cells  l>ecome  implanted  and  grow.  I'rom  carcinomata  small  pieces  have 
been  excised  and  implanted  into  remote  [larts  of  the  subcutaneous  tissue  of 
the  same  individual,  with  the  result  that  they  have  grown  and  produced 
implantation  tumors.  All  experiments  in  which  carcinoma  fragments  from 
one  person  have  been  implanted  inloother  normal  individuals  have,  however, 
failed.  Further,  everj'  attem|)t  thus  far  made  to  implant  a  human  carcinoma 
into  one  of  the  lower  animals  has  failed. 

Cancers  (sipiamous  cjutheliomata)  occurring  \\\  white  rats  have,  ho^'cver, 
been  successfully  implanted  into  other  white  rats  bv  Hanau,  and  a  peculiar 
sarcoma  of  white  rats  has  been  successfully  implanted  generation  after  gen- 
eration into  other  rats  by  Loeb. 
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even  ill-shaped  teeth  composed  of  three  dental  elements — cementura,  dentin, 
and  enamel.  The  number  of  such  denticles  conlained  in  such  a  compound 
follicular  odontoma  may  reach  400.  Such  tumors  occur  in  man,  and  also 
in  the  lower  animals,  as  the  goat  and  horse. 

6.  Radicular  Odontomata.^  These  tumors  arise  after  the  crown  of  the 
tooth  has  l)een  completed  and  while  the  roots  are  in  process  of  formation. 
'I'hcy  form  elongated,  pyriform,  or  irregular  outgrowths  from  the  roots  of 
the  teeth,  and  may  be  many  times  as  large  as  the  tooth  itself.  The  growths 
consist  of  both  dentin  and  cementuni,  the  cementum  forming  the  outer  layer. 

Radicular  odontomata  occur  in  man  and  the  lower  animals.  Sutton  has 
observed  them  in  rodents  in  particular  because  of  the  persistent  pulps  from 
which  their  teeth  grow.  'I'hc  largest  odontomata  known  are  radicular  odon- 
tomata  growing  upon  the  tusks  of  elephants. 

In  discussing  these  growths  Burehard  inclines  to  the  opinion  that  they  are 
the  result  of  hernial  projections  of  the  pulp  of  the  tooih. 


KiG.  119.— Cystic  tumor  of  the  jaw,  probahly  dentigcrous  (Warren  Museum). 


7.  Composite  Odontoma. — Sutton  gives  this  as  a  convenient  term  by 
which  to  describe  all  the  hard  tooth  tumors  which  bear  little  or  no  resem- 
blance in  shape  to  teeth,  but  occur  in  the  jaws  and  consist  of  a  disordered 
conglomeration  of  enamel,  dentin,  and  cementura.  Such  odontomata  may 
be  considered  as  arising  from  an  abnormal  growth  of  all  the  elements  of  a 
tooth  germ — enamel  organ,  papilla,  and  follicle. 

The  tumors  are  not  uncommonly  composed  of  two  or  more  tooth  germs 
fused  together.  This  form  of  tumor  appears  to  occur  in  human  beings  only. 
They  may  attain  a  considerable  size  :  one  of  the  largest  on  record,  removed 
by  Si.  Michou,  weighed  1080  gr.  ;  the  largest  removed  by  Hilton,  of  Guy*s 
Hospital,  weighed  15  oz. 

They  frei]uenily  grow  into  the  antrum,  and  no  doubt  many  exostoses  of 
the  antrum  are  of  this  nature.  They  often  suppurate  and  give  rise  to  symp- 
toms which  tnake  possible  the  erroneous  diagnosis  of  necrosis.  Most  of  the 
well-known  tumors  have  been  removed  surgically,  btit  a  few  have  spontanc' 
ously  sep}arated  after  suppuration  and  ulceration  of  the  surrounding  parts. 
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Their  irregular  shape,  hardness,  whiteness^  and  the  occasional  appearance 
of  what  correspond  to  cusps  on  the  surface  are  usually  sufficieni  to  enable 
the  diagnosis  to  be  made. 


TERATOID   TUMORS. 

Cholesteatoma. —  The  cholesteatoma  isa  peculiar  and  rare  tumor,  char- 
acterized by  the  fonnation  of  pearly  bodies,  consisting  of  sc;ile-like  epithe- 
lial cells  with  occasional  admixture  of  cholesterin. 

It  seems  that  at  present  several  ijuite  different  formations  are  included 
under  this  genus,  and  it  is  doubtful  what  their  histogenesis  really  is,  some 
regarding  the  cells  of  which  they  consist  as  endothelial  cells,  though  the 
majority  believe  ihem  to  be  epithelial. 

Seat  of  Occurrence. — Cholesicatomata  occur  in  the  pia  mater,  choroid 
plexuses,  tuher  cinereum,  and  other  parts  of  the  brain,  and  very  rarely  in  the 
spinal  cord.  Another  species  or  variety  of  the  tumor  occurs  in  the  cavity 
of  the  middle  ear,  while  still  another  variety  sometimes  occurs  in  the  urinary 
passages. 

I.  The  choiesUatama  of  the  nen'ous  system  is  in  all  probability  a  teratoid 
or  monstrous  growth,  which  Bostrcim  explains  by  assuming  that  in  the  early 
development  of  the  embryo,  at  the  time  of  the  closure  of  the  medullary 
canal,  of  the  constriction  of  the  secondary  anterior  cerebral  vesicle,  of  the 
anterior  or  middle  cerebral  vesicle,  or  of  the  middle  and  posterior  vesicles, 
about  the  fourth  or  fifth  week  of  embryonal  life,  epidermal  cells  are  caught 
iu  the  pia  mater. 

The  tumors  are  subsequently  observed  as  small,  smooth,  occasionally 
nodular  growths,  of  rather  soft  consistence  and  smooth,  shining  appearance. 
They  may  be  as  large  a.s  a  pigei>n's  egg. 

Microscopic  examination  shows  the  tumors  to  consist  of  an  areolar  tissue 
in  which  are  numerous  rounded  bodies,  l>earing  marked  resemblance  to  the 
"pearls"  of  epithelioma.  These  are  formed  of  concentrically  arranf^ed 
flattened  epithelial  cells.  I'lates  of  cholesterin  are  sometimes  contained 
within  ihcm,  and  hairs  have  occasionally  been  found  in  the  tumors,  thus 
proving  their  epithelial  and  epiblastic  origin. 

The  growths  are  usually  discovered  where  their  presence  was  not  suspected, 
and  are  entirely  benign.      Pressure  upon  the  brain  may  cause  symptoms. 

3.  The  choUstaitoma  of  the  middk  ear  sometimes  occurs  in  the  antrum, 
masioideum*  and  meatus.  It  may  reach  the  size  of  a  cherry,  or  even  of  a 
hen's  egg,  and  has  a  whitish  color,  sometimes  with  a  tinge  of  blue  or  yellow. 

The  mass  is  built  up,  iike  an  onion,  of  concentric  layers,  and  consists  en- 
tirely of  cornified  epithelium  which  has  gained  entrance  into  the  middle  ear 
through  openings  in  the  drum.  The  presence  of  the  increasing  masses  may 
cause  the  disappearance  of  the  normal  cyMndric  epithelium  of  the  part,  and  by 
pressure  may  even  lead  to  atrophy  of  the  bones,  h  is  possible  that  in  some 
cases  the  epithelial  cells  may  not  have  entered  from  without,  but  may  have 
formed  in  the  tympanic  cavity  from  cells  originally  included  there  in  em- 
bryonal development. 

3.  The  cholesteatoma  of  the  lirinary  passages  is  a  rare  formation  resulting 
from  chronic  inflammation  and  characterized  by  keratosis  of  the  epithelial 
cells.  Ziegler,  by  whom  it  is  mentioned,  gives  no  |)articulars  rtjgarding  its 
appearance. 

Dermoid  Tumors  or  Cysts, — .\  dermoid  tumor  is  a  peculiar  teratoid 
formation,  usually  cystic  in  nature,  and  characterized  by  the  presence  of 
tissues  derived  from  all  three  blastodern\ic  layers.  It  is  called  dermoid 
because  of  a  preponderance  of  the  epiblastic  formations,  especially  skin  and 


consistence  irom  tne  large  quantity 
of  fatty  sebaceous  substance  they  contain.  Tn  the  ovary  they  cause  rauch 
pain.     Tissues  of  all  these  blastodermic  layers  are  present. 

Epihiastic  Elements.— '\')\^  skitt^  when  present,  does  not  cover  the  entire 
interior  of  the  cyst,  but  occurs  in  more  or  less  elevated  jjatchcs,  velvety  in 
appearance,  scattered  upon  the  cyst  wall.  The  skin  jjatchcs  are  usually, 
sometimes  excessively,  su[iplied  with  villi,  and  the  skin  is  generally  furnished 
with  an  excessive  number  ol   large  sebaceous  glands. 

Sweat- (^/am/s  oixur.  but  arc  less  c:onuuon. 

Typiail  hair  folUdes  are  usually  present,  and  form  hairs  which  are  gener- 
ally soft  and  downy,  but  sometimes  long  and  cairse.  The  hairs  are  usu- 
ally blond,  lull  may  be  brown  or  even  black,  and  are  always  similar  to 
those  normal  to  the  animal.  In  the  negro  the  hairs  are  Ilailencd  and  curly; 
in  sheep  1  have  found  small  dermoids  filled  with  soft  wool ;  in  the  hog  it  is 
said  that  bristles  occur,  and  Sutton  stales  that  the  dermoids  of  birds  contain 
feathers. 

Occasionally  the  skin  covers  smooth,  rounded  eminences  suggesting  ///t/w- 
w<in'.i,V*;/^/j".  and  even  pro\idedwith  iii/>/*te-Iike  projections.  According  to 
Sutton,  these  gland-like  bodies  arc  generally  fatty  in  structure,  but  may  be 
real  mammary  glands,  provided  with  ducts  passing  through  the  nipple,  and 
secreting  colostrum. 

Horns  and  warts  also  occasionally  occur  in  dermoid  cysts. 

Cerebral  tissue  may  occur  in  dermoid  tumors,  especially  if  they  contain 
bone,  and  not  infreijucntly  scattered  nerve  cells,  resembling  the  motor  nerve 
cells  of  the  spinal  cord,  as  well  as  nerve  fibers,  are  found. 

Teeth  of  various  sha|3es — incisore,  canines,  and  premolars — occur.  In 
the  tumors  which  I  have  examined  the  teeth  were  without  roots  and  resembled 
the  milk  teeth  rather  than  the  i>crntanent  teeth.  They  are  usually  well  formed 
and  while  ;  sometimes  deformed  and  discolored. 

Parts  of  the  cyst  wall  not  covered  with  skin  are  usually  covered  with  a 
nuicous  memlirane  with  either  sipiamous  or  columnar  epithelium.  The  colum- 
nar epithelium  is  sometimes  ciliated.  In  this  mucous  membrane  mucous 
giands  may  be  [jresent. 

The  cyst  is  generally  full  o(  a  greasy  granular  material,  in  which  are 
scattered  tcclh,  hair,  epithelial  cells  and  |>earls,  sebaceous  matter,  cholesterin, 
and  a^jueous  fluid  probably  derived  from  the  sweat, 

Mesobfastic  Elements, — We  read  much  about  the  ciiiblastic  derivatives 
in  <lermoiils,  but  it  is  only  within  a  recent  period  that  attention  lias  l>een 
jiaid  to  the  derivatives  of  the  mcsoblnst  and  hyjioblast  likewise  represented. 
Bone  is  commonly  obsened  in  the  fom\  either  of  spicules  or  of  flattened 
plates. 

Beneath  the  skin  bone  is  not  infrequently  present  in  the  form  of  flattened 
plates  of  irregular  shape.  Somelimcs  the  bone  is  mandibular  and  ("ontains 
sockets,  from  which  teeth  project  riirough  the  epithelial  rovering  into  the  cavity. 

Cartilage  is  also  met  with,  not,  however,  as  antecedent  to  bone,  for  the 
dermoid  bones  are  usually  membranous  in  origin.  Striped  and  unsiriped 
muscular  tissue  and  much  areolar  tissue  are  also  common,  and  are.  of  course, 
mesoblastic  in  origin. 

Hypohlastic  Elements. — The  hypoblast  is  jirolxibly  represented  by  the 
columnar  and  sometimes  ciliated  epithelium  and  mucous  glands. 

Etiolojcy. — Remak's  theory  that  dcrriioi<ls  are  sccpiestration  tumors  ex- 
plains some,  but  not  all,  cases.  What  are  known  to  us  as  dermoid  tumors 
are  undoubtedly  several  different,  yet  similar,  things.  The  old  writers  saw 
no  difference  between  dermoid  tumors  and  ectopic  pregnancies,  inasmuch  as 
what  were  regarded  as  fetal  elements  were  discovered  in  them.     This  led 


rmocjc&ssjvjE  tissve  chaxges. 


than  to  the  9i9)paBitioo  tkai  d  vcre 
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of  istil  tisEae  dating  the  aichtDg-over 
tamois  of  this  kind  being  dcscnbed  as 
ia  the  neigliiaabood  of  the  fissures,  as 
has  already  been  poiafeed  ouL  Othecs  are  cases  of  im-hui^  /mhu  in  jaiu. 
The  ovaiiaa  aad  imiw  idii  ifciiaowts  mast,  bcwcTcr,  be  ocherwise  expUioed, 
asther  c3b  be  acxfumd  lue  ta  hfe. 

Theory  at  ftethaaavaaaate. — WAbk  doahts  Ae  coqgenital  origin  of 
the  o%-anan  and  tesdcalar  detmosd  tanocsv  aad  ia  n>*«ti«g  of  the  theories 
thos  tar  roeotsoocd,  safs  that  it  serves  lo  mmplirate  Battels  calfaer  than  to 
duddate  them. 

If  the  toBkOis  are  not  coagrtwtal,  they  bmsi.  of  course,  be  dc^eloped  in 
after-li^  aad  ve  rami  kx»k  iaio  the  BOBaes  te  which  tfaei-  occur  for  the 
oeUs  &0fB  which  they  can  ortgiaate.  Satloa  wggijtJ.  thii  the  epithelial 
cells  of  the  ■<  mU  aaa  gwmmmJ^mm  are  cndoaed  with  great  vitaJitr.  and 
aie  responsible  fcr  the  deiekuwicnt  of  the  taaaas  wad  their  contents. 
V^lhns  is,  howwer,  of  a  difieient  qyiaioa,  aad  sees  ia  the  ovam  itself  a  cell 
T**'*^  ^  pradttdng  tiasDcs  of  all  aiads  when  feitiiiKd.  For  the  dabon- 
tioQ  of  his  theory  be  btiiigs  fiaward  the  <li  i  chu  t  hi  il  cycle  of  the  ovum 
itself*  and  calls  particular  aitentioo  to  the  e&tneioa  of  the  polar  grannies. 
These  are  legarded  as  a  kind  of  male  element  in  the  female  cell,  vluch  must 
be  extended  bclore  the  o%um  can  be  ready  for  fcttih ration  If  the  powers 
of  extnaioa  miscatTy  and  die  giaaufes  Tenaia  withio  the  owum,  Wibns 
beeves  that  paitheaogcaeas  can  take  place  aod  an  atypical  aad  naotmioufc 
development  of  the  ovum  result  in  the  prodortioo  of  a  dctvaad  tumor  instead 
of  a  fetns.  He  supports  his  view  by  observatioos  upon  19  cases  of  o%axian 
dermoid  tnmots,  all  of  which  were  Aubyeited  to  a  carvfid  aauuMiajic  stady. 
In  each  of  than  tissae  deiivatt^^es  of  aU  three  layers  of  the  cniotyo  were 
found — skin  with  hair,  acbaccoas  glands,  sweat  glands,  aad  teeth  represent- 
ing the  epibbst ;  blood  vessels,  striped  and  UDStriped  tanscle,  aiM  boi»e 
representing  the  mcsobbst;  and  cotannar  ciliated  cpithditm  in  a  iwfi- 
aientary  xxibc  or  sac,  sopposed  to  be  ibe  hrpoblast.  So  satisfied  is  Wihaa 
that  the  ovarian  dermoids  originate  in  this  way  that  he  5Qggr^K  abandoning 
the  terra  dermoid,  with  the  miscoQceptioiis  attached  10  it,  and  caQiag  the 
grovths  **  rmJimtrmtary  fv^riam  f-frmsJtrs ''  instead. 

Nature  aad  Diapoaitloa. — Dermoid  ttuDors  are  beniga  ia  natve,  although 
their  growth  in  some  locations  is  accompanied  by  pain.  A  lew  rare  cases 
are  00  record  in  which  the  epithdial  tissaes  in  the  tnraois  cook  00  a  car- 
dnomatoQS  developoirat.  The  combination  of  dermoid  aad  .jdenoma  also 
oocais.  Althoogh  benign,  a  case  of  apparent  aicCHiasis  is  reported  by 
Eannael,  who  obeervvd  a  dermoid  tmnor  in  d>e  rectus  arasde  after  icsaoval 
of  an  ovarian  dermoid. 

Kolbczek  has  also  lepoited  a  most  extnordinary  case  of  richly  disaesaitt- 
ated  epithelial  chimps  over  the  entire  peritoneum.  In  the  center  of  each 
iftodule  a  hair  was  visible.     Frankel  has  seen  a  somewhat  umSkx  case. 

The  roptnR  of  an  ovarian  dermoid  and  of  other  denaotds  is  alvav^  a 
aerioos  matter,  becaase  of  the  irritaing  foreign  matter  which  escapes  into  the 
peritooeom,  aiid  became  of  the  danger  of  disseminafed  tmaocs. 

The  dtagnaols  of  the  dermoid  tmnors  ts  not  always  posaiMe  before 
removal,  and  soroetiiDCS  difficidt  afterward,  especially  if  hair,  tteth,  boot, 
aad  other  casUy  recognixcd  chaiacteristics  are  afase&L     The  coateiMs  of  the 
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cyst  are,  however,  usually  characteristic,  for  scarcely  any  other  lesion 
furnishes  the  smeary,  turbid  material  whii.h  can  be  evacuated  from  a  dermoid 
tumor.  KxaminatiiJii  of  the  cyst  wall  by  the  microscoj>e  generally  makes 
the  condition  plain  by  revealing  epithelium  and  its  appendages. 

It  may  be  very  difficuk  to  dilTerentiate  between  a  dermoid  tumor  and  an 
ectopic  pregnancy.  Wilms  i)oints  out  ihat  this  should  offer  few  difficulties 
to  the  microscope,  because  ol  the  invariable  presence  in  ectopics,  and  invari- 
able absence  in  dermoids,  of  placc'nial  or  decidual  tis.sues. 

CYSTS. 

A  cyst  is  a  well-circumscribed,  pathologic  collection  of  fluid,  tending  to 
persist  and  increa.se.  The  word  is  employed  so  loosely  that  it  is  difficult  to 
define  it  accurately.  By  some  writers  inflammatory  formations  would  l)e 
excluded  immediately,  yet  by  the  greater  number  exudalions  into  buna,  the 
tunica  vaginalis  testis,  etc.,  arc  included.     I>arge  collections,  such  as  occur 


Fig.  120.  — I^rge  ovanan  cyst  in  a  Cbtaesc  woman  (Keifsnjrder). 

in  the  peritoneal  cavity  in  ascites,  are  rarely  railed  cysts,  though  their  forma- 
tion and  structure  are  identical  with  those  of  the  bun>a  and  hydrocele.  Ab- 
scesses are  to  be  exchided  because  of  their  distinctly  inflanuiiatory  origin. 

A  cyst  may  or  may  not  be  provided  with  a  circumscribing  wall,  depend- 
ing upon  the  mode  of  its  formation.  'Ilie  greater  number  are  lined  by  a 
membrane  su])]>orting  either  epithelium  or  endothelium,  so  thai  iheir  struc- 
ture is  distinctly  vesicular. 

Cysts  may  occur  singly  or  in  groups,  the  latter  being  known  as  multi- 
iocuiar  cy^is..  \  morbid  growth  containing  a  number  of  cysts,  by  soften- 
ing, is  described  as  n'stic.  A  tumor  formed  of  epithelial  alveoli  enclosed  in 
a  fibrous  matrix  whose  alveoli  have  a  marked  tendency  to  become  cystic  is 
railed  a  cysftyma. 

The  following  varieties  may  be  described  r  i.  Retention  cysts.  2.  Exu- 
dation cysts.      7,.   CoUiquation  cysts.     4.    Parasitic  cysts.    5.  Dermoid  ry.^ts. 

I.  Retention  Cysts. —  these  are  caused  in  consequence  of  pathologic 
obstrnnion  to  the  ducts  or  tvibules  of  glands,  which  are  dilated  by  the  re- 
tained secretions. 
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Retention  cysts  are  common  in  the  sltin  from  obstruction  of  the  outlets 
of  the  sebaceous  glands,  forming  comedoms^  and  atheroma  or  wen^  and  from 
ol)struclion  of  the  sweat  glands,  forming  milium.  They  are  frequently  ob- 
served upon  the  mucous  membranes  of  the  respiratory,  digestive,  and  gen- 
ito-urinary  tracts.  One  of  the  best  known  is  the  ovula  ox  follicle  of  N a  both 
(Nabothian  follicle)  of  the  uterine  glands.  Cysts  of  the  kidney,  such  as 
occur  in  chronic  interstitial  nephritis,  are  also  familiar  examples.  Galacto- 
uUs,  from  retention  of  milk  in  the  mammary  gland  :  spfrmatocelesy  from 
retention  of  si>erm  in  the  testicles  ;  ramila^  from  obstruction  of  the  parotid 
duct,  will  also  suggest  themselves  as  good  examples.  Similar  formations 
also  occur  in  the  pancreas  and  liver.  I^arger  cysts  occur  from  obstruction 
of  the  Fallopian  tubes  {ltyilrosalpinx)y  appendix  verniiformis,  ureters  {hvdro- 
ftfpltrosit],  and  gall-bladder. 

Retention  rvsts  in(  rense  in  size  bv  the  continuous  accumulation  of  their 


KlG.  l2i. — Brnnchi;il  cyst  K'nmlii). 

contents  until  their  walls  become  so  attenuated  as  to  yield  to  accidental 
pressure  and  rupture.  As  they  increase  they  ])ush  aside  the  surrounding 
structures  and,  following  the  direction  of  least  resistance,  find  their  way  to 
the  surface  of  the  organ,  from  which  they  eventually  project.  The  con- 
tents of  such  a  cyst  corrcsi>ond  originally  with  the  secretion  of  the  gland, 
but  as  time  goes  on  the  retained  fluid  becomes  gradually  changed  and 
more  and  more  aqueous.  Kven  in  the  gnll-bladder  with  \xs,  viscid  bile 
a  permanent  obstruction  is  apt  to  be  followed  by  a  transformation  of  llie 
contents,  which  ultimately  results  in  a  collection  of  a  clear  water}^  fluid. 
Occasionally,  for  reasons  not  clear,  the  fluid  in  a  cyst  is  absorbed,  leaving 
the  shrunken  cavity  with  a  small  amount  of  solid  contents,  evidently  the 
sediment  from  the  previously  present  fluid. 
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Cysts  sometimes  form  by  the  dilatation  of  the  alveoli  of  ductless  epithe- 
lial glands,  in  conseqiienre  either  of  overproduction  or  of  diminished  absorp- 
tion of  the  contents.  It  is  doubtful  whether  such  cysts,  occurring  in  the  thy- 
roid, pituitary,  and  adrenals  (?},  should  be  called  retention  cysts  or  whether 
they  should  be  included  in  the  next  class. 

2.  Exudation  CysU. —  I'hese  are  formed  through  the  accumulation  of  fluid 
in  sjKices  naturally  without  outlets.  They  are  for  the  most  pan  endolhelial- 
lined  serous  si>accs.  Such  cysts  develop  from  irritated  bllr^a;  and  form 
^'  /iifusrmiiitfs  knee''  bunions^  A'«//j;//rt,  etc.  Such  collections  may  also 
occur  in  the  tunica  vaginalis  testis  and  lead  to  h\dro(eU. 

Kxudation  of  fli)id  into  remnants  or  vestiges  of  fetal  structures  some- 
times occasion  the  formation  of  what  Sutton  has  described  as  tuhuiocysis. 
These  structures  are  chiefiv  epithelial  in  character,  but  arc  naturally  closed 
and  out  of  service,  and  exist  solely  because  of  the  failure  of  their  natural 
involution.  Such  cysLs  occur  from  vestiges  of  the  nrachus,  parovarium 
(Wolffian  tubules),  vagina  (Gartner's  ducts^,  branchial  clefts^  thyrolingual 
duct,  omphalomesenteric  duct,  postanal  gut,  etc.  They  may  be  insignifi- 
cant in  size,  or*  as  in  Ferguson's  case  of  cyst  of  the  urachus,  may  contain 
several  liters  of  m|ueous  tluid. 

;;.  Colltquation  cysts  result  from  softening  of  solid  tissurs  by  retrograde 
or  necrotic  processes.  Such  cysts  commonly  form  in  neoplasms  from  myxo- 
matous degeneration,  and  also  occur  in  the  central  nervous  system  after 
hemorrhage,  thrombosis,  and  eml»olism,  with  softening  of  the  nervous  tissue. 
Colli<|uaiioii  cysts,  in  conse(|uence  of  their  mode  of  formation,  are  irregular 
in  si/e  and  shajK;,  without  lining  memhrancs,  and  have  varying  contents.  A 
tumor  may  be  honeycombed  throughout  with  cysts  of  this  formation.  The 
older  the  cyst,  the  more  tluid  the  contents  will  be,  and  the  more  aqueous  the 
fluid  will  a])pcar.  Mucus,  pseudomucin,  and  colloid  material  commonly 
occur  in  such  cysts  in  tumors  ;  clear  aqueous  material,  sometimes  with  crys- 
tals of  hematoidin,  in  such  cysts  in  the  brain.  If  formed  by  faity  metamor- 
phosis of  the  tissue,  the  contents  may  be  fatty. 

4.  Parasitic  Cysts. — in  rare  instances  parasites  may  lodge  within  the 
ducts  of  giands  and  so  occasion  retention  cysts.  More  frequently  the  cysts 
in  which  parasites  are  contained  are  the  result  of  a  reactive  inflammation 
occurring  in  consequence  of  their  presence  in  the  tissues.  Such  cysts  sur- 
round the  trichina  as  it  lies  encysted  in  the  muscles,  and  about  the  embryo 
tape-worms  forming  the  Cysticercus  celhdosa.  Still  more  rarely  the  ])arasite 
itself  may  form  the  wall  of  the  cyst,  either  with  or  withotit  an  additional 
supj}ort  of  hy|)erp]astic  connective  tissue.  This  tbrm  of  cyst,  with  daughter 
c^-sts  within  it,  is  seen  in  the  human  developmental  stage  of  the  Tienia 
echinococcus. 

The  wall  of  the  echinococcus  is  bluish  white,  laminated,  brittle,  and  has 
a  marked  tendency  to  reverse  itself  and  roll  up  when  lorn. 

In  addition  to  the  [wrasites,  or  such  remains  of  them  as  their  booklets 
when  the  parasites  are  dead,  the  parasitic  cysts  usually  contain  clear  aqueous 
fluid.  When  the  [^>arasites  are  dead  and  the  contents  of  the  cysts  begin  ta 
be  absorbed,  they  frequently  calcify. 

5.  OermoldCysts. — These  peculiar  formations, sometimes  solid, sometimes 
c)'Stic,  have  already  been  fully  described  under  the  Teratoid  Tumors  (^.  v.). 
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Parasitism  is  a  peculiar  form  of  vital  associatiou  which  certain  living 
beings  assume  toward  one  another,  in  which  one  called  ^ parasiU  lives  upon 
or  within  and  al  the  expense  of  another  called  the  host.  As  the  parasite 
lives  upon  or  within  the  host,  it  must  be  the  smaller  of  the  two.  In  its 
broadest  sense  parasitism  is  difficuU  to  define,  as  it  may  be  made  to  apply  to 
birds  depositing  their  eggs  in  other  birds'  nests,  or  to  bees  that  take  up  their 
abode  in  others'  hives,  and  to  many  departures  from  normal  independent  ex- 
istence. 

A  parasite,  in  consei^jueuce  of  the  actjuired  habit  of  life,  may  lose  the 
power  o^  independent  life,  so  that  it  must  die  with  the  host  or  shortly  after. 

Every  degree  of  parasitism  can  be  found,  from  the  piilex  that  lives  in  the 
cracks  of  the  bedstead  or  wall  and  sallies  forth  at  night  to  prey  upon  his 
sleeping  host, — an  cxampleof  a  doubtfully  parasitic  existence, — the  body-louse 
that  lives  in  the  seams  of  the  clothing  and  preys  upon  the  occupant,  the 
head-louse  that  lives  in  ihe  hair,  etc.,  to  the  tape-worm  that  lives  in  the  in- 
testine devoid  of  sense-organs,  of  alimentary  organs,  and  of  circulatory  organs. 

Parasites,  such  as  the  insect  forms  described,  are  in  a  sense  optional  ^^ra- 
sites,  though  their  mouth-parts  are  so  constructed  that  they  cannot  nourish 
themselves  except  by  the  sucking  of  blood  ;  ]xirusites,  such  as  the  tajie-wonns, 
are  obligatory  ]>arasites,  l^ecause  they  ivinnot  exist  except  in  the  one  environ- 
ment. 

The  ubifjuitous  distrilnilion  of  the  Ixicteria  and  the  facility  with  which  they 
can  live  everywhere  make  it  somewhat  difticult  to  say  in  how  many  cases 
they  are  truly  parasitic  when  found  in  the  hiyher  organisms.  Certainly  all 
those  varieties  that  live  with  difficulty  apart  from  the  parasitic  conditions 
may  justly  be  termed  j>arasiies. 

Parasitism,  especially  among  the  bacteria,  is  frequently  an  accident  of 
association — /.  e.,  the  organisms  are  fitted  for  life  under  all  ordinary'  condi- 
tions. On  the  other  hand,  among  the  higher  fonns,  it  is  a  haliilual  mode  of 
existence,  and  the  j>arasite  may  either  have  surrendered  important  vital  organs 
rendered  useless  by  its  new  mode  of  life,  or  may  have  had  its  mode  of  repro- 
duction modified  in  order  to  insure  progeny  under  the  difficult  and  compli- 
cated conditions  of  its  new  lite.  Thus,  the  tape-worm  needs  no  circulatory, 
alimentary,  or  sense  organs,  but  to  insure  |)ermanence  of  its  kind  proilucesan 
enormous  number  of  eggs,  very  few  of  which  are  destined  to  find  their  way 
into  the  appropriate  hosts  for  further  development,  and  the  filarial  worms  and 
malarial  jxirosites  nmst  form  an  immense  number  of  embryos  l>efore  the 
occasional  nocturnal  mosquito  of  the  appropriate  species  hapf>ens  to  take 
them  up  with  the  blood  of  its  victim  and  afford  a  proi>€r  opportunity  for 
sexual  development. 

Parasitism  i.-*  responsible  for  a  large  number  of  diseased  conditions  to 
which  attention  must  be  devote<l.  The  subject  is,  however,  so  extensive 
that  its  thorough  consideration  with  a  satisfactory  description  of  the  para- 
sites would  require  a  whole  volume  in  itself,  and  only  an  introduction  to  the 
subject  can  be  given  in  this  work. 
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Both  animal  and  vegetable  forms  of  life,  upon  occasion,  take  up  their 
residence  in  or  upon  the  human  body  anti  derive  their  nourishment  at  its 
expense,  occasioning  inconvenience  and  disease,  sometimes  so  trivial  as  to 
pass  unnoticed  ;  sometimes  so  serious  as  to  destroy  life. 

The  parasitic  diseases  are  specific  in  that  they  have  definite  or  specific 
causes;  and  infectious,  in  that  their  causes  may  be  transferred  from  one 
individual  to  another.     AH  infectious  diseases  depend  upon  parasites. 

VEGETABLE  PARASITES. 

Fungi. — Plants  of  low  organization,  dc:.titutc  of  chlorophyl  (except  in 
rare  cases),  and  deriving  their  nourishment  \v holly  or  almost  ^vhclly  from 
organic  compounds.  '1  his  order  includes  the  mushrooms,  puff-balls,  moulds, 
mildews,  yeasts,  and  bacteria. 

The  vegetable  parasites  belong  to  the  lowest  fungi,  and  are  without  ex- 
ception micro-organisms.  They  include  the  basidiomycetes  (lavus  and 
thrush  fungi),  the  mycomycetes  (the  common  moulds »,  the  phycomycetes 
(the  mucor  moulds),  the  saccharomyccies  (a  few  yeasLs),  and  the  schizo- 
mycctes  (bacteria). 

Bastdlom>cetes. — Spores  borne  upon  bxsidia. 

BAildlomycetei. — Aihori^n  SckoenUinti,  tlie  fungus  kA  favus  or  tiitta  fat'osa.  This  orgBn- 
ism.  dfscribi-iJ  by  ischoenkin  in  1839.  is  llie  cnusc  of  favus  in  m.in.  in  the  doincslic  animals. 
and  in  some  birds.  Gmwitx  wtrms  to  havr  been  the  first  to  cultivate  it  artificially,  though  Krai 
improved  upun  his  mclhuds.  He  ptilverized  the  &vus  crusts  in  a  mortar  with  silica  previously 
heated  10  incandescence,  and  from  the  finely  divided  material  thus  secund  mclled  agar  lulics 
were  inoculated  and  plates  prepared,  upon  which  colonics  developed  from  single  scailered 
conidia. 

Krai  found  ihat  the  organism  grew  a(  both  the  room  and  the  body  temperature  upon 
agar,  glycenn  agar,  blood  st-rum,  gel.itin,  bouillon,  milk,  malt  infusion,  rggs,  potatoes, 
and  bwis.  The  growth  wa*  slow,  requiring  three  or  four  days,  and  showed  a  mnrked  prefer- 
ence for  development  beneath  the  surface  of  the  media.  OnI>  upon  potato  and  beet  woi  there 
an  exception  to  this  rule,  .ind  ihen  the  stirfacc  growth  is  descnbeil  as  a  loop-like  i:>r  gallery-like 
layer  pcryjendicular  to  the  culture  medium.  There  arc  characteristic  mo^s-like  projections 
from  Uic  growth,  which  extend  outward  and  dip  into  the  medium.  The  color  of  the  culture 
is  gmvish  white  in  the  h<*ginninB,  becoming  vt-llow  while  with  age. 

When  the  growth  is  ex.imincd  microscopically,  it  is  found  to  consist  of  a  mycelium  of  non- 
septate  hypha;  of  variou*.  thicknesses,  with  forking  divisions  and  bulbous  ends.  The  hyphx 
often  show  lattrnil  bud>  and  the  so-called  "  yellow  bodies  "  of  Krai.  The  latter  may  be  termi- 
nal or  lateral  upon  the  hypha:  and  contain  a  condensed  cytoplnsm  that  probably  escapes 
when,  through  intrm.il  pres_siirp.  the  hyph.i  ruptures.  It  is  at  such  points  Ihat  the  mos.s-like 
extensions  fi>rin  About  the  fifth  day  ihr  loimation  ot  o'tdia  occurs,  the  mycelia  dividing  into 
oval  elements  which  remain  attached  to  one  another  for  a  long  time. 

Inoculation  experiments  made  tipon  human  beings  were  successful  in  producing  the  dis- 
ease. Plant  asserts  that  it  is  oivly  the  cultures  containing  conidia  th.it  are  capable  of  successful 
inoculation. 

Favus  usually  develops  upon  the  head,  the  lesions  occurring  in  the  hair.  It  can  occur 
upon  other  parts  of  the  body,  even  where  no  hair  is  present.  Fabry  has  reported  a  case  of 
favus  of  the  finger-nails  in  which  the  fungus  developed  between  the  cells  of  the  corium  and 
epidermis  (onych*»mycosis).     Several  cases  of  univcrs;il  favus  are  on  record. 

The  lesions  of  favus  vary  in  sire  from  a  pin-head  to  a  dime,  art*  of  a  sulphur-yellow 
color,  have  a  saucer  sh.ipe,  i\nd  are  coverfd  liy  crusts  pt_*rfnratcd  by  hairs.  Tlirsc  crusts 
are  known  as  "  favus  cups."  and  consist  of  a  mass  of  hypha:  nnd  conidia  immediately 
lieneath  the  horny  layer  of  the  epidermis  in  a  wiuccr-shaped  depression  in  the  skin.  If  the 
crust  be  sopamted.  a  moist,  reddened  depression  remains.  The  cup  itself  I'oims  a  white, 
cnimbly  mav^i,  n-adily  dissolved  in  water.  If  the  cups  are  not  removed,  they  unite  to  form 
masses,  and  when  the  covering  epidermis  is  shed,  they  appear  as  dry.  ycHowish-whitc.  plaster- 
like masses.  The  hairs  which  they  contain  are  lusterless.  as  if  dusty,  and  are  easily  with- 
drawn. The  fungi  can  be  ob.ien'ed  growing  in  the  shaft  aa  well  as  in  the  papilla  of  the  hair. 
The  Kr"j»th  of  the  fungus  in  the  rout  sheath  may  lead  to  exfnlt;uion  of  the  h.iir ;  in  the 
papilla,  to  atrophy  of  the  root.  .\  more  or  less  marked  inflammatory  reaction  usually  occurs 
in  the  tissue  immediately  surrounding  the  roots  of  infected  hairs. 

Mycomycetes. — Mycelium  always  many-celled.  Forming  sporangia, 
conidia,  and  asci. 

OiJiHiH  Afbiians. — This  organism  is  the  cause  of  a  disease  known  as  thrush  or  fcur,  not 
infrequently  making  its  appearance  upon  the  tongue,  buccal  mucous  membrane,  palate,  etc.. 
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of  marantic  infants  am)  adults.  The  fungus  seems  lo  hnvr  been  first  dncribed  by  Berg,  in 
1840.  It  has  since  been  vridely  •■tiidied,  Uiuugh  the  most  important  work  is  that  of  Koux  and 
Linossier. 

The  fungus  is  very  ptcomorphous,  rart'tng  according  to  the  specific  gra\ity  and  chemical 
composition  of  the  media.  The  nddirion  of  alcnhol,  sodium  lactate,  or  manniic  tu  the  media 
causes  nnly  ycast-like  forms  to  Ul*  produced.  In  c;ine-*.ugar  prep;initions  single  threiids.  and 
in  gum-;iraljic  and  drxtrm  prri>aralinns  mt>rr  extended  and  more  nunii-rous  thrvails,  devrlnp. 
'Phi;  developmental  forms  can  l»e  more  easily  and  permanently  mflucncrd  by  alterations  m  the 
perct;nliigt-  of  hydrocarbons  in  the  culture  media  than  by  alicrniic-n^  in  the  nitrogenous  con- 
stitiit-nis.  The  formiilion  of  thrt--ads  i*  also  favurrd  by  diminution  of  the  oxygen,  increase  of 
the  temperature,  the  addition  of  straW  quantities  of  nitmtes  and  of  toxic  substances,  or  of  con- 
stderable  quantities  of  acids  or  alkalis. 

The  fungus  can  eft.sily  be  cultivated  upon  the  usual  bacleriolc^ic  culture  media  as  >pelt  as 
upon  vegetable  sutisiances,  such  a^  potatoes,  beets,  melons,  etc.  It  .it so  grows  upon  mitk  and 
in  jjcl.itiniied  beer-wort  The  conditi'in^  most  favorable  todevelopmi-nt  are  we.ik  alkalmity, 
abundant  .iccess  of  air,  the  arldiiion  "'f  sugar  and  nttrogenuus  substances  to  i)ic  culture  nieiha 
— peptone.  Icucin.  ammonium  tartrate,  glycocoll.  asparagm,  etc.  The  organism  produces  a 
slight  amount  of  fermentation  with  the  evolution  of  a  small  amount  ol  alcohol.  The  colonies 
arc  pure  white. 

The  microscopic  appearances  vary  greatly.  At  dmes  the  organism  closely  resembles  the 
yeasts,  and  mdced  at  one  time  it  was  clo&sified  as  a  yeast.  At  other  ttmes,  however,  from  the 
yeast-likc  elements  long  cylindric  hyphse,  usually  consisting  of  united  elongated  cells,  from 
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Pic.  133.— a  group  of  vaginal  epithelial  cells  overlaid  by  mycelial  threads  and  conidia 
of  Oi'dium  albicans  (Smith  and  Rodkey), 


which  numerous  rounded  or  ov.il  sprouts  are  given  off,  especially  at  the  junctions,  can  be 
oliservrd.     Bulbous  >>wcllings  are  often  present  upon  tlie  ends  of  the  mycelia. 

In  all  protvbility  the  orgal1i^m.  like  tts  near  relative,  the  tJiMum  tttcitu,  is  a  frequent  snpro* 
phyte.  and  is  able  tn  secure  a  footing  in  living  tissues  only  when  the  viinliiy  of  the  individual 
is  reduced  and  the  immunity  of  his  mucous  membranes  partly  destroyed.  Kor  this  reason  it 
is  usuallv  met  with  in  case^  of  infantile  marasmus  and  id  adults  suffenng  from  such  wasting 
diseases  as  typhoid  f»'ver.  tut»erculosi.s,  etc.  It  is  mo>t  frequently  obscr\ed  in  the  mouth  (see 
Mycotic  Stomatitis),  where  it  forms  milk-white  patches  surrounded  by  hyperemic  zones  upon 
the  mucous  mrmbran**!.  llie  fundus,  descending  into  the  epithelium  and  sometime*i  into  the 
subj.iceni  connective  nssnes.  causes  innammatory  infiltmiion  and  superficial  necrosis.  When 
removed  by  divulsion,  an  nbraded  surf.ice  ts  left. 

TlKiiigli  most  frequent  in  the  mouth,  the  disease  lias  been  oljscrved  in  the  esophai^s,  intev 
tine.  vuK-a.  nasal  cavities,  nnd  middle  ear.  It  has  also  been  observed  in  on  abscess  of  the 
liver  and  in  metastatic  abscesses  of  the  brain. 

Trtik.>f>hytfln  TttiKtir.titt. — Tlosdv  n-laled  to  the  OTdium  Inciis  is  the  Tricliophylon  ton- 
surans, the  p.intsile  of**  Uirbers  iich."  It  i^  pmbahly  a  common  saprophyte  which,  as  oppor- 
tunity presents  Itself,  Inkt^  up  a  parasitic  existence  up<»n  the  skin. 

The  fungus  can  he  isolatfd  and  cultivated,  nnd  can  be  inoculated  upon  the  skin  with  result- 
ing disease  1  rin(iw«rm).  It  irrow«  well  at  the  room  and  incubator  tempemiitret  upon  the 
ordinary  hacteri'^>logiL'  ruliure  meitia,  forming  a  white  tuft,  yellow  underneath.  The  growth 
consists C'f  mycelui  divided  mto  h^ph.'p  aiul  forming  nliiindant  conidia. 

When  p.nra*-itic.  the  organi«m  nmv  grow  upon  aiiv  pan  of  die  skin,  though  by  preference 
upt)n  the  hain,'  p.»rts.  It  penciriie*.  the  «ihafi  of  the  hairs,  causing  them  to  become  brittle. 
When  upon  (he  head  i  Titea  /.m/jfrj*/  i,ipil!thi\,  \\  cau<trs  rounded  bald  .ireas  of  various  size 
and  scaly,  red  appearance,  from  which  *hort  hairs  «rick  up  here  and  there.  Sometimes  small 
papules,  pustules,  and  crusts  appear  if  the  fungi  penetrated  the  hair  follicles.     When  the  skin 
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is  free  from  hair,  the  discast:  (  Ttnea  toniuraiis  ZYSnu/fSt/s  or  j^t/amtisus)  appears  as  red  patches 
with  a  vr»icii)ar  or  %caty  appearance.  'Ilit:  |«(clies  ^preiid  rapidly  to  new  area&,  »]mctinics 
healing  in  the  first  afTected  areas  while  sprendmg  to  the  new  ones.  The  organUm  multiplies 
between  the  horny  layer  and  cellular  layers  of  the  epidermis. 

Occasionally  the  parasites  grow  about  ilie  finger-nails,  producing  t^Mr'Aomrcoju  trUko- 
phyttma.  The  nails  are  clouded  and  opaque,  bccumc  scaly  and  bridle,  and  the  roots  are 
hyperemic  and  infl.tmed. 

Aficrpsp^rom  fMrfur. — This  fungus,  the  cause  of  pifyriasit,  m/cottj  versicohr,  tinea  versi- 
tohr  or  drrmitti'mycosis  fttrfuracttx,  was  first  oliservtfd  in  1S46  by  Eichsiedt.  It  appears  In 
the  form  uf  delicate  threads  with  conidia  a  little  smaller  than  those  of  the  fungi  already 
described.  Itsculttvatuin  has  probably  not  yet  been  satis^tonly  accomplishcii,  thuagh  Spiet- 
schka  claims  to  have  achieved  it. 

Upon  the  skin  it  causes  the  formation  of  pftle-browni5h  or  yellowish  discolontions.  more 
or  less  circumscribed,  and  varying  in  size  from  mere  dot*  to  extensive  areas.  The  disease 
occurs  on  the  trunk  and  limbs,  never  upon  the  hands  and  fcice. 

MUrosporon  minutustmum. — This  urganism  is  the  cause  of  the  disease  known  as  erytkrasma. 
It  xs  characterized  by  the  small  size  of  Us  mvL-elia  and  conidi.i.  lis  successfnl  cultivation  was 
claimed  as  early  as  1851  by  de  Michelj,  who  described  cultures  growing  upon  potato,  agar,  and 
gelatin  as  forming  wjne-rcd  or  reddish-brown  tufts.  He  also  claimed  posliive  results  from 
human  inoculations.  As  seen  in  culture,  the  delicate  mvcelLi  are  cither  simple  or  branched, 
nod  form  chains  uf  short  mdividuats.  Bu]l>ous  formations  frei|uently  seen  upon  lips  of  the 
mycelia  are  probably  incomplete  sporangia. 


Asprrgiiius. — Several  sijecics  of  this  l>eauliful  fungus  are  known  to  be 
pathogenic,  all  of  them  being  saprophytic  forms  whose  spores  are  not  un- 
common in  the  air,  and  accidentally  find  their  way  into  the  body. 

The  organism  is  characterii-.ed  by  a  loose  Ihallus,  consisting  of  divided 
mycelia  which  bear  two  kinds  of  fruit  upon  s[>crial  hypha:.  I  he  usual  fruc- 
tification is  by  the  formation  of  conidia.  The  fruit-bearing  hyphae  are 
elongate  and  terminate  in  club-shaped  or  rounded  expansions,  from  which 
the  stcrigma  or  conidiophores  project  radially  in  all  directions.  The  conidia 
are  round  and  form  u[»on  the  ends  of  the  sterigma.  The  result  of  this 
arrangement  is  a  fruit  which  looks  not  unlike  the  head  of  a  seeding  onion. 
The  conidiophorL^s  have  various  colors,  which  usually  determine  the  name 
of  the  species;  thus,  Aspergillus  ntger,  A.  fiavus^  etc. 

In  addition  to  this  asexual  5[Kirulation,  sexual  spores  (ascospores)  arc 
occasionally  formed.  A  s]x;cjal  liypha  is  observed  to  terminate  iji  a  spirally 
twisted  end  which  is  to  l>ecome  the  oogonium.  Just  behind  thL*  spiral  sev- 
eral branches  grow  out  and  embrace  i(.  One  of  these,  the  antheridium  or 
male  cell,  curves  down  upon  the  oogonium,  whose  cell  membrane  disapjx^ars 
when  the  male  cell  touches  it,  and  the  union  of  the  substance  of  the  two  cells 
results  from  the  conjugation.  The  conjoined  cells  now  become  covered  by 
a  rounded  cellular  membrane  (the  perithecium ),  and  proceed  to  transform 
themselves  into  eight  spores  (asco.spores)  which  when  ripe  are  liberated  by 
rupture  of  the  perithecium.  The  ascospores  thus  formed  difiTer  frorn  the 
conidia  spores  in  that  they  are  not  qualified  for  immediate  development,  but 
require  an  interval  of  rest  ;  they  may,  therefore,  be  looked  upon  as  the  j>er- 
manent  spores  of  the  mould. 

When  the  organism  grows  under  unfavorable  circumstances,  no  fruit  is 
produced,  though  the  mycelium  develops  readily.  The  typical  character- 
istics of  the  fungi  when  artificially  set  aside  are  not  pemianently  altered. 
A.  Frankel  frequenily  trans[>laiUed  a  culture  of  Aspergillus  fumigatus  for  six 
months,  keeping  it  all  the  tinu*  at  5  i  °  ( '.  I  Juring  the  entire  time  it  produced 
only  sterile  mycelia  ;  but  when  it  was  again  returned  to  the  temperature  of 
37°  C,  it  at  once  began  to  form  spores  in  a  perfectly  natural  manner,  and 
when  injected  into  animal^*,  showed  its  original  virulence. 

The  aspergilli,  in  common  with  the  higher  fungi,  possess  the  power  of 
storing  up  reserve  stuffs  for  future  use  and  assuming  permanent  forms.  The 
form  in  which  this  deposition  occurs  is  that  of  firm,  nodular,  parenchymatous 
bodies,  which  consist  exclusively  of  united  mycelial  threads  surrounded  by  a 
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dense,  dark-colored  membrane.  Such  bodies  are  called  silcrotia.  The  food 
material  is  stored  up  in  the  mycelial  meshwork,  and  is  utilized  by  the  mycelia 
when  they  begin  to  grow  afresh  under  new  and  favorable  conditions. 

AiftrgiUms  Jtavtu  or  jtavtsctMj. — The  conidia.  are  yeUow,  jrellow-brown,  or  brown, 
measure  5  to  7  ft  in  diameter,  and  have  a  warty  appearance.  The  sclcrotia  are  \ery  ^inal'  and 
black.     *riie  organism  grows  bcAt  at  +  aS**  C. 

As^giUus/umi^dtuj.—Thii  species  forms  a  blue-gray  mass  much  rcsembUng  the  common 
penkUlium  in  appearance.  ITic  conidiophorcs  arc  short,  trrmin.iiing  in  hemispherical  ends. 
Their  diameter  is  about  8  lo  ao^.  From  the  conidiophore  spiLc-Uke  stengma  project  tn  all 
directions,  tiearing  round,  smooth,  colorless  conidia  8.5  lo  3  t«  in  dLuneier.  ^leroiia  are  not 
kikown.     Tlie  organism  grows  best  between  37°  and  40**  C. 

Asfer^iiu  ntgcr. — Ths  forms  dark-hrown  mycelial  masses.  The  lermtnaliotis  of  the 
coaidk>pbores  are  spherical.  The  stengma  are  3  to  xoo  m  long.  handle-ihAped.  and  branched. 
The  conidia  arc  rounrl.  and  when  rspe,  black  brown.  They  measure  3.5  iti  5  h  in  diameter. 
The  sclerotia  are  as  large  a&  a  gnipe  seed  and  brown  red  in  color.  Tlte  optimum  temperature 
is  34°  to  35*  C. 

Other  described  species  whose  differential  characteristics  are  slight  are  A.  ocmceos,  albtis, 
daratua.  orysne,  nidulons,  subfuscus.  etc. 

The /a/ii<>fY3rr  of  the  aspergillus  fungi  is  varied  and  uncertain.  The  Aspergillus  niger  not 
tnfrequenttv  excites  a  suppurative  in6.immation  in  the  external  and  middle  ear  of  man.  The 
fungus  under  these  circumsLinifs  forms  it»  fruit  only  near  the  exterior  of  the  auditory  me- 
atus, and  within  the  ear  forms  mycelia  only. 

Leber  and  others  have  obser\-ed  Aspergillus  fumigatus  growing  in  the  cornea  and  exciting 
purulent  keraiiiis. 

The  raQ-.t  interesting  and  most  seriotis  result  of  the  pathogenic  action  of  the  fiingtis  is  its 
development  in  the  internal  org.ins  of  the  body,  espct  i.illy  the  lung,  where  it  lr.ids  to  whnt  Is 
called  .i^pergilloHs,  or  when  the  lung  is  chiefly  affected,  pneumoni*coMs  ii»per(;ino's>s..  This 
afTcciion  seems  to  )>c  chiefly  caused  by  the  Aspergillus  fumigatus.  though  Aspergillus  nigcr 
and  Aspen(illu&  glnucus  have  also  lircn  found.  The  disease  is  most  frequent  in  binls,  chickens, 
ducks,  pigeons,  parrots,  swana,  phe;vs;ints,  flamingoes,  etc.  It  also  occurs  in  mammals  (horses 
and  cattle),  r.ircly  m  man.  \Vlicn  the  disea^  does  occur  in  human  beings,  it  is  cJiicfly  tn 
those  whose  lungs  are  already  markedly  diseased  and  whose  vital  resistance  is  greatly  diinin* 
ished  by  luljcrculosis  or  other  local  disease. 

Whether  in  birds  or  in  mammals,  the  disease  is  choraclerired  by  purulent  focal  inflamma- 
tiuns  in  the  lungs  or  other  ti^ues.  and  n  purulent  and  necrotic  p^udoniembranc  upon  the 
lifonchiul.  tr.ichcal,  anti  other  raucous  membranes  upon  whiclt  it  grows.  The  appearance  of 
the  jtiiliiionniy  lesions  somelimc*  resembles  tubercle,  sometimes  actinomycosis. 

£x)KMimenially,  the  pncumam) cos-.s  asper^Ilosis  is  easily  produced  m  birds  (pigeoiu. 
geese,  etc.)  by  compelling  them  to  inhale  aspcrgdlus  »pores  for  a  few  minutes,  after  which 
they  usually  die  of  pneumonia  in  n  few  days. 

ONcn  .ind  O  ide  found  It  c.isy  to  kill  rabbits  by  the  injection  of  100.000.000  or  more  ^lorea 
Into  a  vein,  l-ewrr  spores  (ailed  to  produce  death,  though  there  were  abundant  lesions  which 
recoviTrrJ.  1  he  s)»rrs  alwnys  seemed  lo  germinate,  tliough  the  life  of  the  fungus  was  probably 
khort  and  its  pnlhngenesis  limited. 

The  etimtium  and  p^nidUium  are  interesting  though  common  mould 
fungi  included  among  the  i>erisporaceae,  but  not  requiring  description  here, 
as  they  have  nut  thus  far  been  found  to  cause  disease. 

Phycomycetes  resemble  algse,  but  are  destitute  of  chlorophyl ;  the  mycelia 
are  unicellular  at  first  and  sometimes  become  septate.  Reproduction  is  by 
sexual  spores  or  conidia ;  sometimes  svvarra  spores  are  formed. 

Mucor. — The  miurors  rarely  occur  panisitically  upon  animals,  in  spite  of 
the  fact  that  ihey  arc  widely  distributed  in  the  air  and  readily  grow  upoa 
nitrogenous  and  i^^rbohydnte  substrata. 

They  are  characterized  by  the  formation  of  undivided  mycelial  threads, 
forming  a  dense  meshwork.  The  mycelia  are  colorless,  and  the  appearance  of 
the  mould  is  at  first  white,  turning  gray  and  often  brown  as  fructification  pro- 
gresses. The  fruit-bearing  hyphK  arc  separated  from  the  mycelium  at  ihe  time 
of  fructification,  though  they  remain  firmly  attached  to  the  main  stalks. 
They  are  elongate  and  usually  ascend  into  the  air,  though  in  some  s[)ecies  they 
show  interesting  curves.  They  terminate  in  more  or  less  spherical  si)orangia, 
into  which  ihcy  extend  as  columella.  The  sporangium  is  surroumlcd  by  a 
tough  meniliraue  which  readily  softens  in  water.  Within  the  sporangium  a 
large  number  of  round  or  oval  spores  (conidia)  are  formed,  which  scatter  when 
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the  membrane  ruptures.  The  sporangia  are  sometimes  black  when  ripe,  and 
nearly  always  have  a  dark  coiur. 

L-'nder  certnin  conditions  sexual  fmciification  as  well  as  the  formation 
of  asexual  conidia  may  be  observed.  This  is  acuoniplished  by  the  symbiosis 
of  two  branches  of  the  mycelia,  one  of  which  jilays  the  i>art  of  oogonium, 
the  other  that  of  antheridium.  The  result  of  the  symbiosis  is  the  formation 
of  zygospores. 

\Vhen  the  mucors  are  forced  to  grow  below  the  surface  of  a  liquid,  they 
frequently  assume  an  oidium-like  appearance  and  cease  to  form  fruit  hyphae 
and  r^jjorangia. 

Many  forms  of  mucors  are  known — Mucor  mucedo,  racemosus,  stolinifer, 
macrocarpus,  fusiger,  asperyillus,  phycomyces  melitiophtorus,  rhizopodi- 
formus,  and  corymbifer  having  found  places  in  most  books  paying  particular 
attention  to  the  subject. 

Only  Mucor  rhizopodiformis  and  Mucor  corymbifer  have  been  described 
as  causes  of  disease. 

Mucor  rhiiopodiformis. — This  species  is  ohnmcterised  by  a  peculiar  curve  of  Ihc  fruit 
hyphpe.  wliich  a>ccnd  from  the  thallu5  toward  the  free  air.  then  curve  down  again  townrd  the 
base.  At  the  point  of  origin  of  the  conidiophores  small  prucessci  arc  given  oflT.  These  arc 
short  and  straight,  toot-like  in  api>earancc,  and  give  the  name  lo  the  fungus.  The  sporangia 
are  dome-tike  at  the  distal  surface  nnd  rontractcd  near  their  attachments.  The  sporei  are 
colorless.     Cultures  nf  this  species  give  off  a  plea^iant.  fruit-like  odor. 

Mucor  corymbifer. — In  this  species  the  mycclia  are  gray  white.  The  conidiophores  do  not 
ascend  perpendicularly,  but  arc  widrly  cxirndcd  and  hang  down.  The  hyph*  bearing  the 
spor.ingta  branch.  The  spuningia  arc  top-»hapcd  uiul  colorle5&.  The  spores  ore  also  colorless, 
very  small,  and  somewhat  elliplic  in  shape. 

Thr  mucors  nccasionally  mnkc  their  appearance  in  the  external  ear  of  man  and  occasion 
inflammation.  Paliauf  ha5'obser\-cd  a  ca'^e  ol  generalized  mucor  Infection  in  man.  The  man 
was  a  day-laborer  uho  died  with  enteritis,  circvmi^cribed  ptritonitis.  ulcers  of  ihe  intestines. 
focal  areas  of  pnruinonia  in  the  lungs,  abscisses  of  the  br.iin,  and  phlegmonous  intlammn- 
tion   of  the  pliar\nx  and   tan>'nx.     In  all   llie    lesions  Paliauf  uns  able  to  demonstrate  the 

Ercscnce  of  ;he  mvcelia.  and  in  the  lung  the  frucUfiuiiion  of  a  mucor  which  he  supposed  to 
c  Mucoc  corymbifer. 
The  injection  of  the  spores  of  the  mucors  into  the  ear  vein  or  into  the  peritoneal  cavHy  of 
rabbits  causes  death,  with  distribution  of  the  fungi  throughout  the  body  and  the  appearance 
of  their  myceUa  in  the  kidneys,  lungs,  liver,  etc.     Dogs  ore  immune  against  the  mucors. 


Blastomycetes. — The  saccharomycetes  or  yeasts  have  up  to  the  present 
time  attracted  little  attention  as  etiologic  factors  of  disease,  though  to  the 
chemist  and  brewer  they  are  of  the  greatest  importance,  and  many  species 
have  been  cuhivated  and  studied.    The  best  known  vlx^ Saccharomyces  cerevisi<e 

The  blasiomvcetes  nre  microscopir,  spherical  or  ovoid,  chlorophylless, 
unicellular,  vegetable  organisms,  whose  chief  peculiarity  is  reproduction  by 
budding.  Krom  one  or  Injth  end;;,  or  sometimes  from  sides  of  iht  cells, 
small  buds  make  their  appearance,  gradually  increasing  imtil  a  considerable 
size  is  attained,  when  the  daughter  cell  is  detached  and  takes  up  an  inde- 
pendent existence.  !n  some  ra.ses  the  daughter  cells  reinaiu  adherent  to  the 
I)arent  cells,  even  after  they  have  themselves  begun  to  bud.  'Jlie  structure 
of  a  yeast  plant  is  exceedingiv  simple,  and  consists  of  a  protoplasmic  body 
surrounded  bv  a  double-contoured  capsule.  Somt-times  the  cytoplasm  ron- 
tains  drops  of  fal,  granules,  and  vacuoles.  The  existence  of  a  deluiite 
nucleus  is  doubtful.  I'nder  certain  conditions  the  yeast  cells  sometimes 
develop  into  long  cylindric  hyphai,  suggesting  the  mycelial  threads  of  the 
moulds.  These  most  frequently  occur  in  old  cidttires  upon  the  surface  of 
liquids  and  in  contact  with  the  air.  This  hypha  fomantion  stiggests  close 
relationship  with  the  oTdia  on  the  one  hand,  and  through  the  genus 
Phra^miifiothrix  with  the  bacteria  and  yeasts  on  the  other  hand. 

Hansen  has  also  shown  that  the  yeasls  not  only  multiply  by  gemmation, 
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but  also  by  sporulation  (formation  of  ascospores)  and  that  it  is  probably  by 
means  of  these  that  the  sj^cies  secures  permanence.  He  found  that  the 
spores  are  produced  only  by  young  and  vigorous  cells ;  that  they  are  pro- 
duced only  u[X)n  moist  surfaces  pleiuifully  s[i|iplied  with  air,  and  that  the 
temperature  most  favorable  for  this  tbrmation  is  25°  C  By  a  careful  study 
of  the  germination  of  the  spores.  Hansen  was  able  to  divide  the  baccharo- 
mycett^  into  three  groups  : 

In  theyfrr/,  to  which  S.  cerevisia  belongs,  the  fini  &Uge&  of  germination  are  attended  by 
so  marked  a  degree  of  expansile  force  upon  one  another  while  slill  inclosed  in  the  mother  cell 
as  to  lead  to  the  foriiuition  of  what  ore  drscrilied  as  parttlion  walls  in  the  cell.  This  partition 
wall  at  first  consists  of  the  spore  ^^-alU  with  the  moiher  plasm  sc]uec2ed  between  them.  Dur- 
ing further  development,  however,  a  complete  union  of  the  walls  ttikcs  place,  so  that  a  true 
partition  wall  rrsulis  ;  the  cell  thru  l»ccomes  a  uompound  spurt;  divided  into  several  chambers. 
During  gL'rmination  the  spores  swell  and  the  wall  of  (he  mother  cell,  which  ori^moJly  was 
moderately  thick  and  clastic,  stretches  and  cotiscquently  grows  thinner.  It  is  finally  ruptured, 
and  then  remains  as  a  loose  or  shriveled  skm  parti.illy  covering  the  spores,  or  it  mny  gntdu- 
ally  dissolve  during  germination.  Budding  can  occur  .it  any  point  on  the  surface  of  the 
swollen  spores,  After  buds  h;ivc  funned  the  spores  may  remain  connected  or  they  may  soon 
be  detached  from  each  other. 

The  jeconii\y\>c  occurs  in  the  case  of  S.  Ludwjgit.  when  fusion  takes  place  in  the  very  fint 
stages  of  germination :  in  each  case,  however,  it  is  the  new  formations  and  nut  the  spores 
which  grow  tx^cthrr.  These  new  form.itinns  arc  further  distinguished  from  the  previous  type 
in  thRt  they  are  nut  ye:)st  cells,  but  mycclium-like  growths  (promyceliunii.  The  development  of 
yeast  cells  takes  place  from  this  proraycelium,  a  sharp  partition  wall  being  fir^t  formed  ;  the  cell 
is  then  detached  and  its  ends  tinnlly  rounded.  At  the  ends  of  these  ceils  buds  are  developed, 
and  these  also  split  off  .it  the  p.irliiion  walls.  In  the  case  of  the  older  spores  this  curiouA 
fusion  is  more  uncommon.     Some  germ  filaments  develop  into  a  branched  mycelium. 

The /Ai/-f/ type,  which  occurs  in  S.  .inomalus.  is  distinguished  from  the  ftirmer  in  that  the 
spores  arc  of  quite  u  different  shajie.  They  are  also  scmi-sphericnl.  with  a  nm  at  the  base. 
During  germination  the  spore  swells  and  the  projecting  rim  may  either  remain  or  disappear. 
Buds  then  make  their  appearance  at  diffrrcnl  points  on  the  surface  of  the  spore. 

In  addition  to  the  ascospores,  Will  has  observed  what  he  describes  as  "  durattve  cells." 
They  ore  round  or  oval  cells  with  thick  membranes,  and  contain  a  nuinlwr  of  small  oil  drops. 
When  they  gernunate,  (^loUiilar  or  elongate  veasi  cells,  singly '>r  in  large  numbers,  are  formed. 
Sometimes  pyecuUar  club-shaped  cells  are  formed  from  them.  They  are  regarded  as  "  dumtive 
cells."  btxause  they  are  most  numerous  in  old  cultures,  and  have  been  found  alive  after  all  the 
other  cells  have  d  ed. 


The  common  forms  of  yeast  seem  to  be  devoid  of  pathogenic  powers,  and 
when  injected  into  animals,  produce  no  rfsults.  Raum  found  that  the  in- 
travenous injection  of  snme  species  caur^cd  dyspnea,  fever,  subnormal  tem- 
perature, i:olla|.ise»  and  death.  No  lesions  were  observed  except  the  obstruc- 
lioii  of  tht,'  [luhnonary  blood  vessels  by  the  accumulated  yeast  cells. 

Rabiirovvitsch  also  succeeded  in  showing  that  in  large  doses  various  yeasts 
were  pathogenic  for  small  laboratory  animals. 

Many  writers  at  the  present  time  seem  convinced  that  the  Rus.sell  fuchsin 
bodies  in  carcinoma,  the  bodies  of  Sanfelicc,  Mafucci  and  Sirleo.  RufTer 
and  Walker,  Walker  and  Plimmer,  and  Plimmer,  all  belong  to  the  hlasio- 
mycetes,  and  speak  of  them  as  pathogenic  yeasts.  It  cannot  be  said  thai 
there  is  any  considerable  evidence  in  favor  of  this  view,  and  it  is  extremely 
doubtful  whether  ihe  liodies  seen  in  carcinoma  cells  are  blastomvcetes,  and 
still  more  questionable  whether  the  cultures  supposed  to  have  been  made 
from  the  tumors  are  identical  with  iht?  microscopically  demonstrable  bodies. 
It  is  not  im]>ossible  that  yeasts  might  be  accidentally  present  in  carcinomata, 
just  as  lacteria  commonly  are,  but  that  they  are  the  cause  is  by  no  means 
demonstrated.  None  of  the  inoculations  made  with  the  well-known  varie* 
lies  of  yeasts  has  Ixren  productive  of  any  tumor-like  developments,  and 
those  resulting  from  the  inoculation  of  Plimmer's  cultures  did  not  resemble 
the  tumors  from  which  they  were  obtained. 

Itussc  claims  to  have  discovered  a  pathogenic  yeast  in  the  giant  cells  of 
osteosarcoma,  to  have  cultivated  it  and  successfully  inoculated  it  into  ani- 
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maLs.  It  always  maintained  its  yeast  form.  Its  inoculation  into  animals, 
however,  was  tollowed  by  suppuration,  not  by  sarcoma. 

One  of  the  most  interesting  as  well  as  truly  pathogenic  effects  which  may 
follow  blastoraycetic  infection  is  found  in  the  cases  of  biastomycetic  dcrmti' 
titis  described  by  Gilchrist.  The  fungi  present  appeared  as  good-sized  oval, 
disk-like  bodies,  highly  suggestive  of  yeasLs  and  tailing  10  take  any  of  ihe 
ordinary  stains. 

Schizomycetes  or  Bacteria. — The  bacteria  are  unicellular  vegetable  or- 
ganisms of  simj>lc  structure  and  of  exceedingly  minute  dimensions.  They 
are  all  niicrosco[)ic,  and  many  of  them  are  so  small  that  the  highest  powers 
of  the  microscope  give  iis  only  the  most  inadcqunic  idea  of  them.  The 
bacteria  are  the  smallest  knosvn  living  things.  Indeed,  we  are  daily  l>e- 
coming  more  and  more  convinced  that,  beyond  the  defining  power  of  our 
microscopes,  there  are  organisms  loo  small  to  see,  known  to  us  only  by  their 
effects. 

Bacteria  are  in  all  probability  the  most  important  enemies  with  which 
the  higher  animals  have  to  cojie.  Iheir  distribution  is  so  universal,  their 
cajwicity  for  enduring  unfavorable  conditions  so  pronounced,  their  mnltiitli- 
cation  subject  to  so  few  limitations,  and  their  products  so  frequently  detri- 
mental, that  there  is  scarcely  an  individual  among  the  higher  organisnis,  and 
ji;»rticulnr]y  among  the  warm-bl(x>ded  animals,  that  does  not,  during  some 
jxirt  of  his  life,  become  their  victim.  Iiuleed,  it  might  be  well  said  that  that 
individual  is  fortunate  who  escapes  death  from  them. 

There  are  probably  no  forms  of  lite  so  widely  distributed  in  nature  as 
the  bacteria.  The  soil  has  an  extensive  flora,  watersof  nearly  all  kinds  con- 
tain numbers  of  them,  the  bodies  of  animals  are  habitually  infected  by  ihem, 
and  from  these  bodies  they  are  continually  being  discharged  upon  fresh  soil  and 
into  new  waters.  Indeed,  many  of  the  familiar  operations  that  go  on  about 
us,  and  upon  which  we  have  long  ceased  to  look  with  surprise,  are  the  work 
of  bacteria.  Thus,  the  ]>utrefaciion  and  dis.solution  of  animal  matter  de- 
pend essentially  upon  bacteria.  Many  of  the  fermentative  processes  that 
go  on  in  carbohydrates  are  the  work  of  bacteria.  The  formation  of  cheese 
is  in  part  the  work  of  bacteria.  The  ripening  of  cream  [ireparatory  to 
making  butter  is  accomplished  partly  by  bacteria.  Many  of  ihc  familiar 
diseases  depend  upon  bacteria,  and  we  find  these  microscopic  entities  on 
every  hand,  sometimes  performing  benign  offices  for  us,  sometimes  afflicting 
us  with  most  malignant  disease. 

The  importance  of  bacteria  in  medicine,  hygiene,  chemistry,  and  the  arts 
has  stimulated  careful  research  concerning  them  in  all  these  departments, 
and  has  brought  together  the  information  and  technic  of  investigation  which 
we  s|>eak  of  as  hacit'rioio^\ .  .\\  one  time  all  that  was  known  of  the  suliject 
could  be  told  in  a  chapter  of  a  lext-lxjok,  but  at  pre>eiit  the  student  must 
be  referred  lo  icvt-books  upon  bactcriolngv  for  any  adii]uaic  knowledge  of 
it.  The  bacteria  were  thought  by  LeeuwcnlK»ek,  I\hrenl>erg,  Hujardin,  and 
others  to  be  animalculie  belonging  to  the  infusoria,  and  were  consequently 
placed  by  them  in  the  animal  kingdom.  .Ml  their  characteristics  indicate 
that  they  are  vegetable  forms,  however,  and  now  that  our  present  knowledge 
of  them  has  advanced  so  widely,  we  unhesitatingly  place  them  among  the 
lowest  orders  of  the  ihallophytae.  Their  exact  position  is,  however,  purely 
speculative,  and  our  classifying  them  among  the  fungi  is  to  be  looked  upon 
as  provisional,  as  it  is  characteristic  of  the  fungi  that  they  contain  no  chloro- 
phyl,  which  the  factcria  frequently  do.  Whether,  therefore,  it  is  more 
correct  lo  place  them  among  the  fungi  or  among  the  alga?,  or  to  make  for 
them  a  separate  group,  is  doubtful,  and  probably  cannot  l>e  determined  until 
our  knowledge  of  their  biology  undergoes  further  progress.  It  is  customar)' 
17 
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to  differentiate  the  bacteria  from  the  moulds  and  yeasts  by  using  the  terra 

schizomyceUs  as  referring  to  the  whole  group. 

The  classification  of  the  bacteria  themselves  is  almost  as  difficiilt  with  the 
knowledge  we  now  possess  of  their  biology  as  properly  to  pUce  them  in  the 
general  system.  Various  attempts  have  been  made,  nearly  all  the  morpho- 
logic peculiarities  being  seized  upon  as  differential  features.  Prol)ably  the 
best  and  most  scientific  system  is  tliat  of  Migula,  a  slight  modification  of 
which  is  as  follows: 


[.  Family  Coccacov. — Cells  globuUr,  becoming  slightly  riongatr  before  divi<»ion,  which 
takes  plactr  in  onv.  iwo.  or  three  directions  of  space.     Formation  of  codospores  very  rare. 

[.  Strtptocoi.cus.—MWxsAoxi  in  one  direction  of  space  only,  producing  chains  of  orjjinisms 
like  strings  of  beudik.     No  flngella. 

a.  .Wf<r(>ctfcc*(j.— Division  in  two  directions  of  space,  so  thai  fours  or  tetrsds  arc  often 
formed.     No  ftagrlla. 

3.  Surcina. —  Divi<iion  in  all  three  directions  of  space.  Leading  to  the  formation  of  Iwle- 
like  packages  of  cocci.     No  flngclla. 

4.  HoHt-couMs. — Division  in  two  directions  of  space,  Ukr  micrococcus.     Flagellated. 

5.  /Vfiwcjjri^mj.— Division  in  three  directions  of  space,  and  like  sarciiia,  but  provided  with 
flagella. 

\\-  FamUy  BacterlaocB. — Cells  more  or  less  elongate,  cylindric.  and  straight.  Never 
form  lipiral  windtngn.     Diviition  in  one  direction  of  space  only,  transverse  to  the  long  axis. 

I.  i9(i^/<'Wv)n.— ^Without  flagella.     Occasional  endospores. 

9.  HaciHiii. —  Flagella  anting  from  all  parti  of  the  surface.     Endosporulation  usu.^!. 

3.  Picudom^^H.is. — riagell.T  nttiichrd  only  at  the  eiiriis  i>f  the  cells.      lindosporulaiion  rare, 

\\\.  Family  Splrlllac«flB. — Cells  spirally  twi&tcd  hke  a  corkscrew,  or  short  and  curved 
and  representing  segments  uf  tlie  spiral.     Division  transverse  10  the  long  diameter. 

t.   Spiroioma. —  Kigid,      Without  flagella. 

2    Micri>fpira. — Rigid.     One.  two.  or  three  undulating  flagclla  attached  to  the  ends. 

3.  ^;^/>i//wfli.— Rigid.     Kroin  five  to  twenty  semi-circular  or  undulating  flagclla  attached 

to  the  ends. 

4.  J>//»v^A(?/ii.— Serpentine  and  flexile.  Flagella  not  observed.  Movement  probably 
accomplished  by  means  of  an  undulatmg  membrane. 

[V.  Family  HyCObactmriaoeie. — Cells  forming  more  or  less  elongate,  cylindric  filanients, 
often  clav:ttt'-<:iiTieate  or  irregular  in  form.  No  endospores,  but  formation  of  gonidin-likc 
bodies  due  to  segnientalion  of  ihe  cells.  No  flagcila.  Division  transverse  to  the  long  diam- 
eter.    Not  surrounded  hy  a  shejitti  as  in  chamydobacleriaccK. 

I.  Mycobacterium.— CcW%  m  their  usual  form,  short  cylindric  rods,  often  bent  and  irregu- 
larly cuneate.  At  times  V-shaped  forms  or  longer  filaments  with  true  branchings.  Si>mr- 
timc4  produce  short  coccoid  elements,  perhaps  gonidia.  (This  genus  includes  the  cor^ncbac- 
tcrium  of  Uehmann-Neumann.) 

3.  Actimomycts. — Cells  in  their  ordinary  form  occur  as  long  branched  filaments.  Produce 
gonidia-like  bodies.  Cultures  usually  have  a  mouldy  appearance,  due  to  Ihe  development  of 
aerial  hyphie. 

V.  Family  CIiamydobacterlacfl».— Vary  in  different  stages  of  their  development.  Char- 
nclerizcd  by  a  surrounding  sheath  about  both  branched  and  unbranchcd  threads.  Division 
tmnsver^e  to  the  length  of  the  filaments. 

I.  CidJotfirix. — Characterized  by  /j^i/^tt-dicho torn 011s  branchinga.  Division  only  trans- 
verse. Multiplication  by  the  liberation  of  whole  branches.  Transplantation  by  means  of 
flagellated  swarm  spores  which  are  actively  mottle. 

a,  Crfnatkrix. — Cells  united  in  unbmncfaed  threads,  which  in  the  beginning  divide  trans- 
versely only.  L,iler  the  cells  dinde  in  all  three  directions  of  space.  The  products  of  final 
division  become  spherical  and  serve  ns  reproductive  elements. 

3.  Pkraj^miiiiolhrix , — Cells  at  first  united  into  unbranchcd  threads.  Division  in  all  three 
directions  of  space,  l^ite  in  development,  by  the  growth  of  certain  cells  through  the  delicate, 
closely  .'ipproxiniatcd  sheath,  branched  forms  are  produced. 

4.  Thiothrix. — Unbranched  cells  inclosed  in  a  delicate  sheath.  Non<motite.  Division  in 
one  direction  nl  spnce.     CelU  contain  sulphur  grain*. 

VI.  Family  B«gglaioaeeK. — Cells  united  10  form  threads,  which  are  not  surrounded  by  an 
inclosing  sheath.  The  M-pl.i  are  scarcely  visible.  Division  tronsvereely  only.  Motility 
acconipli5hcd  through  an  undulating  membrane. 

5<py/*i/iM.—C.clls  contain  sulphur  grains. 

While  on  all  sides  admitted  to  be  the  t>est  biologic  and  scientific  classifi- 
cation of  the  bacteria  yet  achieved,  Migula's  nomenclature  has  not  met 
with  universal  acceptance,  and  doubtless  it  will  take  a  long  time  before  the 
old  names  and  terras,  for  which  we  have  a  kind  of  sentimental  fondness,  can 
be  replaced  by  the  more  correct  ones. 
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At  the  present  time,  therefore,  we  speak  of  any  small  spherical  bacterium 
as  a  coccus  or  micrococcus.  If  it  divide  in  one  direction  and  the  individxials 
cling  together  in  |>airs,  it  is  called  dipiococcus ;  if  in  rosarj'-likc  chains, 
streptococcus.  \i  the  division  is  in  two  directions  o\  space  and  the  individ- 
uals remain  attached,  the  little  groups  are  frequently  called  tetracocci :  the 
larger  groups,  merismopediti.  Division  in  three  directions  gives  us  cubical 
aggregations  which  can  aptly  be  tompared  to  hales  of  goods  tightly  bound  ; 
this  is  known  as  sarctna.  Il  coniinonly  hap[)ens  that  the  division  of  the 
cocci  occurs  without  definite  relationship  or  arrangement  of  the  resulting 
cocci,  which  form  irregular  clusters  as  well  as  strings  and  pairs.  This  variety 
is  commonly  spoken  ot  as  staphylococcus. 

The  majority  of  the  cocci  are  very  small.  Few  are  motile,  very  few  being 
flagellated.  Sometimes  individual  cocci,  sometimes  definite  clusters  of  tbem, 
swim  rapidly.  Occasionally  chains  of  streptococci  swim  with  an  undulating 
movement.  The  formation  of  endospores  is  rare  among  the  cocci,  though 
arlhrospores  are  said  to  be  common.  "  Cohn  was  the  first  to  observe  that 
sometimes  single  cells  that  become  detached  from  a  filamentous  baclcrium, 
or  that  arc  set  tree  by  the  breaking-up  <i{  the  filament,  do  not  possess  the 
character  of  ordinary  vegetative  cells,  but  rather  resemble  the  gonidia^  co- 
nidia,  or  spores,  such  as  are  found  in  some  alga;  or  moulds,  and  Hucppe  and 
De  Bary  subsetiuently  showed  that  in  many  bacterial  s(>ecics  single  members 
of  a  chain  may  ac<]uire  the  resisting  properties  and  the  function  of  the  rest- 
ing stage.  For  distinction  these  were  called  arthrosporcs.*^  .  .  .  **  It 
appeared  in  some  instances  as  if  almost  any  individual  cell,  while  not  un- 
like the  others  in  form,  might,  under  certain  conditions,  become  an  arthro- 
spore."  .  .  .  *' Hucppe  observed  that  such  a  cell  would  sometimes  be 
insulated  or  protected  against  harmful  influences  by  a  mantle  of  the  adjacent 
dead  cells  formed  about  it.  In  some  cases  the  arthrosporcs  increase  in  size 
and  acquire  a  compact  membrane,  as  happens  in  some  algK."  .  .  .  *'True 
arthrosporcs  are  spherical  in  fomi,  but  this  fact  must  not  lead  us  to  con- 
found them  with  the  polar  granules  proLluced  by  plasmolysis." 

In  common  parlance,  any  micro-organism  with  one  diameter  distinctly 
greater  than  the  other,  and  not  curved  or  twisted,  is  called  a  baciiius^  the 
terms  bacterium  and  pstudomonas  being  much  less  frequently  employed.  The 
bacillary  forms  of  all  three  genera,  but  chieflv  of  the  genus  bacillus^  form 
endospores.  '*  Endospores  were  discussed  by  Perty  in  1852.  It  is  necessary 
to  distinguish  two  kinds  of  endospore  formation,  which,  however,  are  con- 
nected with  one  another  through  intermediate  forms.  In  bacteria  of  the 
first  and  more  comprehensive  type  a  dark  speck  appears  in  the  cell  contents 
after — but  sometimes  without — preliminary  granulation.  This  speck  be- 
comes gradually  larger,  and  reaches  its  ultimate  size  at  the  ex|>ense  of  the 
cell  protoplasm.  In  a  colony  of  bacteria  different  stages  of  spore  formation 
may  be  smuiltaneously  observed.  ^^\  contraction  of  the  protO[)lasm  and 
decrease  in  the  quantity  of  water  contained  the  spore  comes  to  have  a  highly 
refractive  appearance.  Its  body  becomes  limited  externally  by  a  dense  and 
rapidly  forming  spore  membrane.  The  motile  torms  become  motionless 
before  spore  formation.  It  is  a  matter  of  secondary  significance  that  some- 
limes  all  the  cell  protoplasm  is  converted  into  a  s[x>re,  and  that  sometimes  a 
IK>rtion  remains  outside.  It  is  likewise  of  subordinate  importance  whether 
the  sfxire  be  round,  oval,  or  bean-shaped  ;  whether  it  is  formed  at  the  mid- 
dle of  the  cell  or  at  the  eud  ;  whether  the  cell  preserves  its  form  or  suffers 
a  preliminary  swelling  at  the  ])lace  where  the  spore  is  to  ibrm."  .  .  .  *'  In 
the  germination  of  spores,  likewise,  similar  small  and  inconsiderable  differ- 
ences make  their  appearance.  These  characters  are  in  certain  cases  very 
important  as  aids  to  diagnosis,  but  arc  not  so  essential  as  the  difference  shown 
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by  ihe  second  type  of  endospore  discovered  by  Peters  and  L.  Kline.  In 
this  there  is  an  initial  beparation  of  the  protoplasm  into  a  spore-forming  and 
a  spore-lree  portion,  so  that  from  the  beginning  the  spores  are  sketched  out 
in  their  final  siie  and  shape  and  do  not,  as  in  the  first  type,  gradually  in- 
crease their  substance  at  the  expense  of  the  rest  of  the  protoplasm.  During 
the  process  of  maturation  the  nutrition  of  the  spore  rudiment  is  provided 
for  by  the  rest  of  the  cell  protoplasm,  and,  as  the  cilia  bear  witness,  the 
movements  of  these  s|)ecies  do  not  cease  during  spore  formation.'* 

The  germination  of  the  spores  is  not  without  interest,  especially  in  the 
ovoid  and  bean-shaped  forms.  The  germinating  sjiorc  changes  its  clear 
cytoplasm  by  the  development  of  fine  granules,  and  its  circumscribing  cap- 
sule seems  to  attenuate.  There  is  gradual  increase  in  size,  and  finally  the 
capsule  bursLs  open  and  the  young  bacillus  escapes.  The  oj^ening  for  the 
escape  of  the  spore  takes  place  at  the  middle  in  some  species,  at  the  [xilc  in 
other*.  This  equatorial  or  i)olar  escape  is  so  con&iani  for  diflereni  species 
that  Migula  has  made  use  of  it  for  purposes  of  differentiating  them. 

The  si>ore  production  is  limited  to  one  spore  for  each  bacillus.  It  may 
develop  at  the  center  of  the  cell,  toward  one  end.  or  at  one  end  oi  the  cell. 
When  the  spore  is  situated  at  one  end  and  is  greater  than  the  bacillus  in 
diameter,  a  drumstick  form  is  produced,  which  the  Germans  describe  as  a 
**  Trommelschlager."  When  centrally  situated  and  occasioning  distention 
of  the  organism  by  its  large  size,  it  is  called  a  dostridium.  W"hen  the  for- 
mation of  the  spore  is  complete,  the  disintegration  of  the  parent  organism 
begins. 

Many  of  the  bacillus  and  pseudomonas  forms  are  actively  motile  because 
of  their  fla^ella.  These  organs  of  locomotion  .ire  more  or  less  elongate, 
undulating  or  curled,  extremely  delicate  filamentous  projections  of  the  cyto- 
plasm through  the  cell-wall.  They  are  too  fine  and  too  delicate  to  be  de- 
tected by  ordinary  examination,  though  readily  observed  in  properly  stained 
specimens.  There  may  be  a  single  flagelhim  attached  to  one  end  of  the 
organism  (monotncha),  or  there  may  be  a  flagellum  at  each  end  famphi- 
tricha),  or  there  may  be  a  number  of  them  attached  to  one  or  both  ends 
(lophotricha),  or  the  flagella  may  be  numerous  and  distributed  over  the 
entire  body  surface  (periiricha). 

Some  of  the  cocci  and  a  few  of  the  bacilli  are  said  to  be  encapsulated — 
/.  <■. ,  they  are  surrounded  by  what  seems  to  be  a  thick  gelatinous  or  mucous 
investiture,  which  may  de|>end  upon  swelling  or  softening  of  the  cell-wall, 
or  upon  some  secretion  which  the  organism  collects  about  it  as  a  mantle. 
The  office  of  this  capsule  is  not  known.  It  is  well  seen  in  stained  .specimens 
of  rhe  pneumococcus  in  sputum  or  blood,  and  in  stained  specimens  of  the 
liaciJIus  aerogenes  capsulatus,  PfeifTer's  capsule  bacillus,  and  others. 

I'he  occurrence  of  branched  bacilli  is  often  mentioned,  and  has  given  rise 
to  considerable  si>eculation  as  to  what  the  projections  and  branches  may 
mean.  It  is  now  pretty  generally  accofjted  that  they  indicate  greater  com- 
plexity of  structure  than  belongs  to  the  bacilli,  and  that  the  species  in  which 
they  occur  should  properly  be  classed  among  wirr'^d^/frrV/rfit  or  other  higher 
bacteria. 

An  elongate  organism  of  corkscrew  shape  or  forming  a  distinct  arc  of  a 
circle,  suggesting  the  possibility  of  developing  a  corkscrew  shape,  is  called 
a  spiriUum  if  rigid,  a  spirochtrta,  if  flexible.  Migula  calls  similar  forms  with- 
out flagella  spirosoma.  By  French  writers  they  are  nearly  always  referred  to 
as  vibrio^  though  these  writers  also  ajiply  the  term  vihho  rather  carelessly  to 
bacillary  forms,  especially  if  they  undulate  in  swimming.  Spiral  organisms 
with  pointed  ends  are  sometimes  called  spiru/imt :  those  of  flattened  form, 
bearing  a  resemblance  to  a  twisted  ribbon,  spirotttonas.     A  spiral  organism 


spotted  with  contained  sulphur  granules  has  been  described  as  ophidh- 
monas. 

The  spiral  organisms  are  nearly  all  motile,  and  with  the  exception  of  the 
genus  spirosomn  are  flagellated.  The  formation  of  endospores  is  common. 
"Ihe  organisms  may  be  so  short  as  to  resemble  commas,  or  may  be  very  long 
and  present  many  corkscrew-like  twists. 

Of  the  mycohaderiaii'ie,  the  best  known  is  that  familiar  to  us  under  the 
name  actifwmyces.      It  may  perha[>s  be  accepted  as  a  type  of  the  genus. 

The  actinomyces  may  be  said  to  occupy  a  kind  of  midway  position  be- 
tween bacteria  and  moulds.  Their  vegetation  resembles  the  moulds  in  that 
it  consists  of  a  bnjnched  network  of  delicate  filaments,  upon  which  a  downy 
development  of  aerial  hypha;  takes  place.  Upon  careful  examination,  how- 
ever, it  is  found  thai  the  filaments  are  extremely  delicate,  like  bacillary 
threads,  and  not  distinctly  and  doubly  contoured  like  the  mycelia  of  the 
moulds. 

The  debcate  rod-like  filamenis  divide  dichotoroousiy.  Some  of  the  fila- 
ments are  long  and  straight,  some  straight  and  branched,  some  closely  twisted 
like  the  spirilla,  some  divided  into  short,  rounded  individuals  resembling 
cocci,  and  are  possibly  reproductive  elements,  while  others  are  expanded  into 
club-shaped  enlargements,  which  are  probably  involution  forms.  'I'he  deli- 
cate threads,  the  lark  of  disiint  t  encasing  membranes  and  of  reproductive 
cells  and  conidia,  clearly  separate  the  organisms  from  the  moulds.  Just 
what  the  different  elements  signify  is  not  clear.  Some  of  the  coccoid 
elements  arc  probably  spores,  though  they  differ  in  certain  particulars  :  as, 
for  example,  in  their  resistance  to  the  jienetrating  action  of  the  dyes  and  to 
heat.  The  mycelia  are  destroyed  by  a  brief  exposure  to  60°  C.,  but  the 
spore  forms  resist  75^  C.  for  five  minutes. 

The  actinomyces  gro\\*5,  like  other  bacteria,  in  all  the  usual  media — 
agar,  blood  serum,  gelatin,  bouillon,  etc.  When  one  of  the  colonies  is 
touched  with  the  platinum  wire,  the  aerial  filaments  with  their  spores  are 
disturl)ed  and  the  spores  alone  removed.  If,  however,  one  teases  one  of  the 
dense  colonies,  branched  threads  become  visible.  The  vegetation  U[)on 
artificial  media  corresponds  almost  ]>erfectly  with  the  organism  as  it  occurs 
in  the  tissues.  The  central  part  of  each  consists  of  a  branched,  thready 
mass,  in  which,  together  with  the  straight  filaments,  coccoid  and  spirilloid 
forms  are  [►resent.  The  coccoid  forms  are  often  gathered  together  like 
strings  of  beads.  Extending  from  Iht  central  mass  so  as  to  project  radially 
in  ail  dircrtions — very  rare  in  the  artificial  <  iiltivaiions,  but  nearly  always 
present  upon  the  organism  as  it  occurs  in  the  lesions — are  the  radiating,  club- 
shaped  elements  which  give  the  organisms  the  name  ''ray  fungus."  The 
significance  of  these  clubs  is  not  known.  At  one  time  they  were  supposed 
to  be  organs  of  fructification,  but  at  the  present  time  they  are  thought  to  be 
swollen  and  degenerated  filaments  which  arc  injured  by  contact  with  the 
surrounding  tissue. 

In  well-stained  specimens,  however,  the  filament  to  which  it  is  attached 
can  be  seen  to  enter  the  proximal  end  of  the  club.  The  dubs  may  l>e  regular 
in  outline  and  fusiform  or  club-shaped,  or  they  may  partially  divide  into 
finger-Uke  segments  at  the  distal  end.  They  are  of  low  vitality  and  readily 
disintegrate.  The  youngest  colonies  obtained  from  actinomycotic  pus  have 
no  rays  or  clubs,  but  form  grayish,  gelatinous,  homogeneous,  compressible 
bodies  of  almost  mucus-like  consistence.  These  consist  exclvLsively  of 
thread-like  elements. 

BioloK>-  of  the  Fungi. — Refatian  to  Oxygen. — Like  all  living  things,  the 
fungi  require  oxygen,  though  certain  forms  of  bacteria  are  peculiar  in  their 
relation  to  it.     In  consequence,  it  is  customary  to  divide  the  organisms  into 
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blood,  and  also  explains  why  rapidly  flowing  streams,  frequently  interrupted 
by  rapids  and  waterfalls,  furnish  belter  drinking-water  than  sluggish  streams. 

Relation  io  Chcmital  A^efiti. — Kracthn  is  of  great  ini])OrtanLe  to  micro- 
organisms. The  moulds  seem  to  jirefer  sul^strala  with  acid  reaction  j  the 
bacteria  with  alkaline  reaction.  Some  organisms  grow  equally  well  upon 
acid  and  alkaline  media  :  others  cannot  be  grown  artificially  unless  just  the 
right  degree  of  acidity  or  alkalinity  is  jtrepared  for  them.  The  physiologic 
activities  of  bacteria  may  vary  accordin^^  to  the  reaction  ;  thus,  when  liacil- 
lus  prodigiosas  grows  upon  slightly  acid  media,  it  is  colorless:  but  when  it 
grows  upon  alkaline  media,  it  produces  a  beautiful  red  color.  liacilhis  di[ih- 
therijE  grows  in  slightly  acid  media,  but  produces  toxin  only  in  alkaline 
media. 

rhese  variations  in  metabolism  caused  by  slight  variations  in  reaction 
should  not  be  neglected  in  reflecting  upon  the  pathologic  processes  in  which 
bacteria  are  concerned. 

Strong  acids  or  alkalies  inhibit  micro-organismal  growth,  and  very  strong 
acids  or  alkalies  destroy  them. 

Salts. — Various  salts  exert  a  marked  iuiluence  upon  bacteria,  though  how 
they  act  is  unknown.  In  all  probability  sodium  chlorid  and  some  of  the 
common  widely  distributed  salts  areof  importance  to  the  organism's  in  aiding 
diflfusion  processes.  Excessive  quantities  of  various  salts  may  tend  to  bring 
about  bacteriolysis. 

The  salts  capable  of  forming  compounds  with  albuminous  substances 
usually  behave  deleteriously  upon  micro-organisms,  combining  with  their 
protoplasm  and  thus  destroying  them.  Of  these,  the  mercurial  salts,  espe- 
cially the  biniodid  and  bichlorid,  are  the  best  known.  The  caustic  substances, 
such  as  nitrate  of  silver,  caustic  potash,  and  caustic  soda,  are  destructive, 
sometimes  even  in  great  dilution. 

Chemical  substances  that  inhibit  the  growth  of  bacteria  arc  known  as 
antiseptics ;  those  that  kill  them,  tas  i^rnni elites. 

Alcohols  and  ethers  behave  differently  toward  micro-organisms.  Ethyl 
alcohol  in  weak  solutions  does  not  affect  micro-organisms,  but  stronger  solu- 
tions destroy  them  in  time  by  dehydration.     Alcohol  docs  not  injure  spores. 

The  ethers  are  devoid  of  energetic  action  u[)on  micro-organisms. 

Carbolic  acid  is  peculiar  among  the  alcohols  for  its  extremely  energetic 
action,  being  one  of  the  best  disinfectants  and  germicides  known.  I Ls  power 
in  this  direction,  however,  is  distinctly  limited,  and  its  employment  for  dis- 
infecting purposes  is  usually  in  5  per  cent,  solution.  This  solution  kills  the 
majority  of  micro-organisms  in  a  few  minutes,  though  the  resisting  s[tores 
of  anthrax  and  some  other  bacteria  may  enable  them  to  endure  such  solutions 
for  twenty-four  hours. 

Fi>nnalitehy<l  is  one  of  the  most  powerful  and  useful  disinfectants  known. 
The  gas  itself  is  a  strong  disinfectant,  and  can  he  used  for  disinfecting  rooms, 
hospitals,  and  ships,  while  in  solutions  it  is  probably  more  useful  and  more 
powerfub  It  is  destructive  to  nearly  all  bacteria  in  solution  of  i  :  20,000 
10  I  :  5000, 

Gases. — The  necessity  of  oxygen  in  micro-organismal  life  has  already 
been  discussed.  Nitrogen  and  hydrogen  are  indiflerent  to  them,  and  anae- 
robic Ijacteria  grow  well  in  atmospheres  of  either.  Carbon  dioxid  and  stil- 
phureted  hydrogen  are  jjoisonous  to  micro-organisms.  In  general,  it  may 
be  said  that  gases  poisonous  to  animal  life  are  also  poisonous  to  vegetable 
life,  and  in  consequence  chlorin,  broniin,  iodin,  sulphurous  oxid.  and  others 
are  very  destructive  and  may  successfully  be  employed  for  disinfecting  pur- 
poses. 

Relation  to  Moisture, — Micro-ofganisms  are  with  few  exceptions  designed 


to  live  ui>on  moist  substrata.     Bacillus  proaigiosus  nas  neen  louna  grown 
u])on  ciry  crackers,  but  even  it  thrives  l>est  when  in  the  presence  of  abundant 
moisture.      For  this  reason  it  is  recommended  thai  artificial  cultures  of  bac- 
teria be  grown  upon  media  containing  about  80  per  cent,  or  more  of  water. 

The  efTecl  of  desiccation  upon  bacteria  is  deleterious,  and  whenever  bac- 
teria are  dried,  large  numbers  of  ihem  proliably  die.  Knough  survive  in 
most  cases,  however,  to  maintain  the  species.  It  is  said  that  the  spirillum 
of  Asiatic  cholera  can  withstand  drying  for  nine  months,  and  that  Hat  illiis 
tyj)hosus  and  Bacillus  prodigiosus  can  remain  alive  for  a  year  and  a  half. 
Other  bacteria  die  quickly  when  dried  ;  thus,  the  streptocot:cus  may  not  live 
longer  than  a  week.  In  experiments  made  to  determine  the  rluraiion  of  life 
in  the  dry  state,  one  should  not  lose  sight  of  the  fact  that  other  factors  come 
into  ])rominence.  Dried  organisms,  for  example,  are  exposed  to  an  unusu- 
ally active  oxidation,  etc. 

The  spores  of  micro-organisms  seem  to  be  particularly  adapted  to  live  in 
the  dry  state,  and  those  of  anthrax,  if  dried  upon  silk  threads  or  in  filter- 
paper,  can  be  kept  alive  for  years. 

Association  with  othtr  Mii'ro-or^amsms.—\X  is  interesting  lo  observe  that 
the  fungi  act  upon  one  another  in  many  ways.  The  large  class  of  Uchens  are 
now  known  to  be  fungi  growing  parasitically  upon  algs.  The  growth  of  the 
tetanus  bacillus  in  the  soil  is  supi)Oscd  lo  depend  u|)an  associated  bacteria  by 
which  the  oxygen  is  used  up.  As  Ijatleria  grow  togetht-r  they  not  infretiuently 
destroy  one  another;  thus,  in  cultures  from  the  throats  of  diphtheria  sus- 
pects, it  not  infrerjucntly  happens  that  the  Bacillus  ]»yocyaneus  is  present  and 
destroys  the  diphtheria  bacilli  in  time.  As  the  culture  is  incubatedj  the 
diphtheria  bacillus  nt  first  grows,  forming  a  yellowish-white  layer  upon  the 
medium,  Later  on  the  IJaciJlus  j>yocyaneus  begins  a  vigorous  growth,  over- 
grows the  diphtheria  bacilli,  and  brings  about  their  ultimate  solution,  [xjssibly 
through  a  bacteriolytic  enzyme  {^pyocyanasc  of  Emmerich  and  Low  (?) ). 
Should  an  acid-producing  organism  grow  hand  in  hand  with  the  diph- 
theria bacillus,  the  latter  would  not  generate  toxin  as  usual.  Contaminat- 
ing organisms  in  tetanus  cultures  sometimes  entirely  destroy  the  toxin,  so 
that,  although  many  tetanus  organisms  are  present,  the  filtered  culture  is 
inert  or  feeble  in  toxic  action. 

Bacteria  attenuated  by  prolonged  cultivation  in  the  laboratory  or  by  dry- 
ing can  often  be  greatly  increased  m  virulence  by  inoculation  into  suscepti- 
ble animals  together  with  some  hannless  organism,  surh  as  Bacillus  prodigio- 
sus, by  which  the  conditions  under  which  it  grows  in  the  body  are  altered. 
On  the  other  hand,  soiiietimes  the  operation  of  a  j>athogenic  bacterium  is 
checked  or  altered  bv  ihc  accidental  presence  of  some  hamdess  organism. 

The  readrr  must  not  lose  sight  of  the  very  important  truth  that  in  our 
exfjeriinental  work  we  habitually  investigate  the  eflects  oK  pure  cultures  upon 
animals,  though  nearly  all  spontaneous  infections  arc  mixed,  for  one  or 
another  rea'^on  some  [larttrular  micro  organism  predominating  over  others 
and  determining  what  ttie  course  of  events  shall  be. 

Chemistry  of  Micro-organlamal  Life. — Putrefaction  and Fermentatioit. — 
It  is  impossible  for  micro-organisms  to  live  upon  and  appropriate  to  their  own 
uses  elements  obtained  by  the  cleavage  of  complex  molecules  without  chem- 
ical alteration  of  the  siib.stratum.  By  these  means  the  familiar  phenomena 
of  putrefaction  and  fermentation  occur.  It  is  by  processes  analogous  lo 
these  that  fungi  elaborate  those  peculiar  alkaloidal  sub*^tances  which  are 
known  ^s,  ptomains. 

Ptomains, — *'  .A  yitomain  is  a  chemical  compound,  basic  in  nature,  formed 
by  the  action  of  bacteria  (and  other  fungi)  upon  organic  matter."  It  is  the 
result  of  the  process  which  we  describe  ;i^  putrefaction ^  and  can  be  correctly 
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ciUed  a  putrefactive  alkaloid.  Some  plomains  are  poisonous  ;  some  not. 
They  play  very  little  part  in  pathology.  They  ntay  be  inadvertently  con- 
sumed with  food  and  occasion  poisonings,  such  as  are  I'amiliari'romspoilwi  ice- 
cream and  meat.  Sapremia,  from  gan^enous  members  of  tfie  body,  de|>ends 
upon  products  of  putrefaction  absorbed  into  the  body  by  the  lymphatics. 

It  nwy,  therefore,  be  said  with  ver>'  little  resen-e  that  piomaias  have  little 
to  d :»  with  fiathologic  processes,  because  their  origin  depends  upon  jmtre- 
factive  changes  which  mu>t^  us  a  rule,  be  of  long  duration  before  discover- 
able (|uantities  are  formed,  and  becavisc  most  of  the  plomains  formed  in  the 
body  are  harmless  in  the  quantities  in  which  they  are  produced.  The  bac- 
teria of  fermentation  arc  called  zymogenic ;   those   of  putrefaction,  sapro- 

Gases, — The  disruption  of  complex  molecules  is  also  a  source  by  which 
gases  are  liberated  Irom  substrata  upon  which  bacteria  grow.  According  to 
the  composition  of  the  suUi>lratum  and  the  variety  of  micro-organisms  will 
the  gases  vary  in  nature.  Those  most  commonly  encountered  in  measurable 
quantityare  hydrogen  and  carbon  dioxid.  Ammonia,  .sulphureted  hydrogen, 
marsh-gas,  and  others  may  be  formed.  (lascoiis  eilenia  sometimes  results 
from  certain  forms  of  infection.     Gas-producing  bacteria  are  called  ttero^enic. 

Odors. —  The  evolution  of  aumionia  and  sulphureted  hydrogen  is  natur- 
ally attended  with  ndor,  but  in  addition  aromatic  substances  are  pro- 
duced by  the  [lutrefactive  processes  as  well  as  by  the  metabolic  excretions 
of  the  liacteria.  and  cultures  of  dilTerent  organisms  have  in  many  cases  char- 
acteristic odors.  Every  one  who  has  cultivated  Uacillus  tctani  is  familiar 
with  its  peculiar  odor,  and  the  pungent  odor  of  Bacillus  luescntcricus  vulgatus 
is  familiar  to  every  student  of  liacteriology. 

Of  the  aromatic  substances  produced  by  bacteria,  indol  is  the  most 
common,  and  is  made  use  of  for  the  differentiation  of  species,  as  Spirillum 
choler,?E  asiatica  and  Bacillus  coli  communis.  Phenol,  kresol,  hj^drochinon, 
hydroparacumaric  acid,  and  jiaraaxyphenyiacetic  acid  are  by  no  means 
uncommon  products  of  putrefaction. 

Pigitunis. — Ricteria.  veasis,  and  moulds  may  produce  pigments.  They 
arc  usually  formed  outside  oi  the  bodies  of  the  organisms,  in  the  molecular 
matter  between  them  ;  but  sametimes  the  pigment  granules  are  in  the  cells. 
The  chemistr)'  of  these  pigments  is  obscure.  Some,  as  pyocyanin,  arc  plo- 
mains. 

The  pigments  are  for  the  most  part  insoluble  in  water,  and,  therefore,  do 
not  saturate  the  culture  media  (agar)  upon  which  the  organisms  are  grown. 
Occasionally,  as  in  the  case  of  lluorescin  and  pyocyanin,  the  pigments  are 
soluble  and  readily  penetrate  the  agar. 

The  blue  pigment  of  liacilhis  janihinns,  the  brick-red  of  Bacillus  pro- 
digiosus.  the  beautiful  orange  of  Sarcina  aurantiaca.  the  coal-black  of  the 
Saccharomyres  niger,  etc.,  form  striking  characteristics  by  which  the  species 
can  often  be  recognized.  'I'he  pigments  are  for  the  most  i>art  produced  by 
saprophytic  organisms. 

Organisms  producing  ]ngmenLs  are  called  chronw^enic :  those  producing 
none,  mm-chromogenic . 

Phosphorescence. — Bacteria,  for  the  most  part  isolated  from  sea-water, 
sometimes  occasion  a  peculiar  phosphorescence  in  cultures  made  with  sea- 
water  as  the  basis.  The  phenomenon  is  marked,  and  the  light  emitted  from 
several  tubes  of  highly  ])hosphoresccnt  l)acteria  mav  enable  one  to  see  the 
fece  of  a  watch  in  the  dark. 

Phosphorescing  bacteria  are  called  photogenic. 

Acfds  and  Alhaties,~\x\  fcrtnentation  and  putrefaction  the  chemical 
changes  are  associated  with  marked  changes  in  reaction.     One  of  the  most 
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lamiliar  examples  of  this  is  seen  in  the  change  of  acid  to  strongly  alkaline 
urinCf  as  sa[>ro[^hylic  bacteria  iransfonu  the  urea  lo  ammonium  carbonate.  In 
all  putrefaciive  processes  associated  with  the  formation  of  ammonium  the 
reaction  must  be  alkaline. 

The  spli(ting-U]>  of  sugars  is  usually  attended  with  the  foniiation  of  nretic, 
lactic,  and  butyrii  acids.  In  addition  to  these  rommon  acids,  the  energy 
of  niicro-organiMiis  also  leads  to  the  formation  of  formic,  propionic,  baldrianic, 
palmitic,  margaric,  and  other  acids. 

Sometimes  the  primary  and  sccont]ar>-  operations  of  bacteria  differ  in 
reaction.  Thus,  IJacillus  diphtherite.  when  growing  in  bouillon,  produces 
acidity  during  the  first  few  days  of  active  growth,  but  later  an  alkalinity 
which  neutralizes  and  then  replaces  the  acid.  Such  behavior  jjrolwbly 
dei>cnds  upon  the  fact  that  the  liacillus  lives  at  the  two  periods  upon  different 
substances  in  the  culture  medium — in  the  primary  |>criod  upon  the  sugars 
in  the  bouillon  ;  during  the  subsequent  j>eriod,  u]Jon  the  albumoscs. 

The  varying  behavior  of  micro-organisms  in  the  lx)dy  may  in  some  cases 
de|>end  upon  \arying  conditions,  by  which  the  operations  of  a  micro-organ- 
ism differ  at  one  time  from  those  at  another  lime. 

Nitro^^en  Comhinations. — Among  the  interesting  phenomena  of  micro- 
organismal  growth  are  those  which  have  to  do  with  nitrogen  and  its  com- 
pounds. These  are  of  chief  interest  to  horticulturists,  but  of  compara- 
tively Utile  im]>ortance  to  physicians.  It  is  largely  through  the  activity  of 
bacteria  growing  about  their  roots  that  the  leguminous  plants  are  able  to 
absorb  and  combine  nitrogen.  Other  bacteria  arc  useful  to  plants  in  that 
they  reduce  complex  nitrogen  compounds  to  lutrogen  and  ammonia. 

Enzymes. — The  formation  of  enzymes  is  one  of  the  most  important  phe- 
nomena of  microorganisn)al  life»  as  it  is  largely  by  these  bodies  that  familiar 
effects  are  produced.  Trobahly  the  mast  familiar  exam[ile  that  ran  be  cited 
is  the  curdling  ferment  by  whi*  h  many  bacteria  cause  clottmg  of  milk.  An 
equally  familiar  example  to  every  one  actjuaintcd  with  the  methods  of  bac- 
teriologic  investigation  is  the  liijuefaction  of  gelatin  and  blood  senmi  by  proteo- 
lytic ferments  profJuced  by  many  fonns  of  micro-organisms.  Probably  the 
diphtheria  bacilhis  and  the  pncumococciis  produce  a  fibrin  ferment  by  which 
the  fibrin  is  precipitated  from  the  inflammatory  exudates.  The  streptococcus 
may  also  produce  smaller  quantities  of  the  same.  Kacteriolytic  en/ymes  are 
also  produced  by  which  the  bacteria  may  themselves  become  dissolved  or 
digested  when  dead. 

The  |iart  which  enzymes  may  play  in  disease  is  not  yet  clear,  but  may  be 
important. 

Toxins  and  Taxafbumins. — Toxins  and  toxalbumins  are  metabolic  prod- 
ucts of  the  jtalhogenic  batteria,  and  the  disease-producing  power  of  l»acteria 
def)ends  chiefly  u]>on  these  prod ut  is.  They  differ  from  the  ptomains  in  that 
they  are  not  the  result  of  changes  in  the  substratum,  but  are  formed  within 
the  bacteria  by  metabolic  processes  and  discharged  into  the  surrounding 
media,  and  though  grown  in  non-albuminous  culture  media,  the  micro-organ- 
isms are  still  able  to  fomi  these  products. 

Toxins  differ  from  toxalbumins  in  that  although  ]»roteid  substances,  they 
fail  to  yield  any  of  the  albumin  reactions.  The  grc-atcr  number  of  toxic 
products  are  toxalbumins.  Unfortunately,  it  has  bwome  customary  to  use 
the  term  toxin  to  indicate  any  poisonous  substance  produced  by  bacteria,  but 
at  present  the  term  is  being  restricted  to  those  poisonous  substames  devoid 
of  albumin  reactions.  Of  these,  two,  diphtheria  toxin  and  tetanus  toxin, 
are  well  known.  Both  substances  are  extremely  active.  They  can  be  pre- 
cipitated with  animoiiium  sulphate  and  certain  other  salts,  but  cannot  subse- 
quently be  obtained  free  from  them.     In  general  they  are  unstable  in  com- 
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posiiion  and  readily  change  into  loxoids  on  exposure  to  warmth,  light,  and 
oxygen.  In  the  precipitated  I'omi  they  keep  much  better  than  in  solution. 
They  arc  completely  destroyed  by  healing  to  60°  C  for  a  short  time. 

The  toxalbnmins  are  feebler  poisons  than  the  toxins,  and  are  better 
known  to  us  through  their  effects  upon  the  diseased  animals  than  from 
laboratory  experiments.  The  t)oisons  specific  for  cholera,  typhoid  fever, 
and  other  diseases  arc  believed  to  be  toxalbumins,  and  from  the  blood, 
vomit,  and  secretions  o\  investigated  cases  of  these  diseases  toxalbumins 
have  been  5C]>araied,  although  in  cultiires  of  the  specific  organisms  they  are 
present  in  almost  inappreciable  amounts. 

Pa fho^t nests. — liacteria,  like  other  fungi,  may  h^  pat/togcnic  or  non-patho- 
genic. 

The  activities  by  whic  h  bacteria  lead  to  disease  productions  are  synop- 
lized  by  Knise  as  follows  : 

1.  T^e  organtF>m  cannot  take  on  unrestricted  growth  in  the  body.ond  a  local  lesioa  results: 
(a)  Upon  the  surface,  causing  fumnclea,  etc.  (sUphylucoccij. 

ijf)  U|K)n  the  surface,  with  extension  bjr  contiguity  of  tluue  (eTytipelos  uid  phlegmons 
dused  by  •streptococci). 

(c)  .Siirf.ice  grow  tin  with  marked  toxin  production  and  distribution  (diphthcru  and  tetanus). 

\d)   Deep  focal   itifl.irnn);itiiitis  (Iiitterck-»,  etc.). 

2.  The  organism  is  ahle  to  take  on  unrestricted  growth  in  tlie  body  : 

(d)  By  continuous  extension,  as  in  glanders. 
Kb)  By  inetaMasis,  in,  i\\  pyemia. 

(^)  By  universal  rapit!  ^;rowth  .ind  invasion,  as  in  sepsis  and  anthrax. 

'ITie  entrance  of  pathogenic  bacteria  into  the  body  and  the  phenomena 
attending  their  rece])iion  there,  together  with  the  conditions  favorable  or 
unfavorable  for  their  de\clopincnt  and  pathogenesis,  constitute  the  subject 
matter  best  discusbed  under  the  captions  infection  and  Immunity. 


THE  ANIMAL  PARASITES. 

The  ntimeroiis  families  and  orders  among  which  the  animal  parasites  are 
distributed,  together  with  the  fact  that  there  is  a  very  small  representation 
in  each,  makes  it  somewhat  unsatisfactory  to  consider  them  from  a  zoologic 
standpoint,  yet  the  attempt  to  arrange  them  according  to  their  harmful  or 
harmless  effecls  ui>on  the  iiosi,  or  according  to  the  source  from  which  they 
are  derived,  is,  if  anything,  less  satisfactory. 

The  important  animal  parasites  nuay  be  synoptized  as  follows  : 

t.  Protoxoa— 

Amoeba  coli. 
Amicb^  dyscnieriie. 
CcTcomonai  intr^tinolis. 
Cercomonns  coli  hominis. 
Trichomonas  v.iginiilis. 
Trichomonas  inlestinalis. 


Megastoma  cntericum. 
BAlantidium  coll. 
Coccidium  ovifurme. 
Plcumodium  malarix. 
n.  Vermel — 

Cestodes — Tania  solium. 
Taenia  soginatn. 
Toenin  cucumcnnn. 
T:cnia  nana. 
T.tnia  echtnococcus. 
nothriocephalus  latus. 
HMthrioccphaliis  cordatus. 
Boihriocephalus  cristatus. 
Boihrioccphaliis  liguloides. 
TREMATODf^ — OiMuuia  hepaticum. 
Distt»m:i  lanceolatum. 
Ontoma  h.T^mniohmm. 
ParagoDiinus  westermanii. 


Pyrosoma  bigeinmum. 
Pyrosoma  hominis. 
Tr>'panosoma  lewisii. 
Trypanosoma  brucci. 
Trvpanosoma  evansi. 
Trypanosoma  gnmbensi, 
Tn-panostfma  theileri. 
Trypanosoma  rougeti. 
Trypanosoma  equlnum. 
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Nematodes — Ascaris  lumbricoides. 
Oxyuris  vermicularis. 
Eustrongylus  gigas. 
Filaria  medinensis. 
Filaria  sanguinis  hominis. 
Uncinaria  duodenale. 
Unci  nana  americana. 
Trichina  spiralis. 
Trichocephalus  dlsptar. 
ARTHROPODA — Sarcoptes  scabisi. 

Demodex  foUiculorum. 

Pedicuh. 

Cimex. 

Puiex, 

An  etiologic  classification  that  may  be  of  some  advantage,  though  it  is 
based  upon  no  scientific  basis,  is  as  follows : 

I.  Parasites  derived  from  other  animals  or  individuals  by  contact  and  association : 

Sarcoptes. 

Pediculi. 

Cimex. 

Pulex. 

Tr)'panosoma. 
3.  Parasites  which  enter  man  through  the  bites  of  insects  (mosquitoes) : 

Plasmodium  malarice. 

Filaria  sanguinis  hominis. 

Trypanosoma. 

3.  Parasites  derived  from  the  soil  in  which  the  eggs  or  embryos  are  deposited : 

Ascaris  lumbricoides. 
Oxyuris  vermicularis. 
Taenia  echinococcus. 
Coccidium  oviforme. 
Uncinaria. 

4.  Parasites  derived  from  polluted  water: 

Amoeba  coli  and  Amoeba  dysenterise. 

Uncinaria  duodenale. 

Distoma  hepaiicum. 

Distoma  Linceolatum. 

Distoma  ht'em;itobium. 

Filaria  medinensis. 

Paragonimus  (?). 

5.  Parasites  derived  from  the  flcsli  of  other  animals  in  which  the  embryo  or  eggs  are  con- 
tained : 

Tienia  solium. 
Tfcnia  saginata. 
Trenia  cucumt-rina. 
Ti«nia  nana. 
Botlirioccphalus  latus. 
Paragonimus  wcstermanii  (?). 

It  is  difficult  to  separate  the  parasites  into  harmful  and  harmless  forms,  as 
many  which  do  no  harm  as  a  rule  sometimes  cause  suffering  and  death. 

I.  Usually  harmUss  ptirasUcs — 

Amoeba  coli. 
Cercomonas  intestina'is. 
Trichomonas  intestinalis. 
Trichomonas  vaginalis. 
Megastoma  entericum. 
Balantidium  coli. 
Ascaris  lumbricoides. 
Oxyuris  vermicularis. 
Trichocephalus  dispar. 
Demodex  foUiculorum. 

II.  Harmful  parasites — 

Tnenia  solium. 
Tfenia  saginata. 
Taenia  cucumerina. 
Taenia  nana. 
Distoma  hcpaticum. 
Distoma  lanceolatum. 
Distoma  haematobium. 
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Ascaris  lumbricoides  (when  migratory). 
Filaria  sanguinis  hominis. 
Anchylostoma  duodcnalc. 
Sarcoptcs  scabioet. 
in.  Dangerous  ^iir^sUti — 

Am-xbii  dyscnteriec. 
Plasmodium  malnrtae. 
Bolbriocephalus  latus. 
Fil&rin  mcdincnsis. 
Trichina  spiralis. 
Ticnia  cchmococcus. 
Coccidium  oviformc. 
pHra^uniiuus  we&trrmanit, 
Tn'p.inosomo. 

The  parasites  selected  for  description  are  important  because  of — (i)  Their 
frequency;  {2)  their  cJan^^er :  (3)  their  formidal>le  size  ;  (4)  their  numbers. 

I.  Protozoan  Parasites. — 'I'he  Amoeba  coll  was  fiRt  described  by 
Lusch,  and  has  since  attained  prominence  because  of  its  relation  to  dysentery. 
Whether  or  not  it  is  of  eliologic  importance  in  dysentery  seems  uncertain. 
The  work  of  Councilman  and  l^tleur  has  shown  the  constant  presence  of 
the  organism  in  certain  forms  of  dysentery,  though  the  more  recent  work 
of  Shiga  and  Flexner  indicates  that  Bacillus  dysenterise  is  the  cause  of  the 


Fig.  123.— Amoeba  coll  in  intestinal  mucus,  with  blood  corpuscles  and  bacieria  (LSsch). 

epidemic  fonn  of  the  disease.     The  fact  thai  amcbae  have  been  found  in  the 

normal  human  feces  and  in  intestinal  evacuations  in  diseases  other  than 
dysentery  has  raised  the  vjuestion  of  the  significance  of  Amcelia  coli  and  led 
to  the  supposition  that  Amceba  coll  communis  is  a  different  organism  from 
Amceba  coll  dysenterlK.  In  the  absence  of  defmitc  information  concerning 
the  var\  int<  [>athogencsis  or  even  al>soIute  f»athogenesis  of  either  species  it 
seems  well  to  supj>osc  that  there  are  two  species — one  harmless,  the  other 
connected  in  some  way  with  the  etiology  of  tropical  (amebic)  dysentery'. 

The  ori^anisms  arc  supposed  10  enter  hiimnn  beincs  ihrotiKh  polluted  water  They  are 
from  ao  to  30^1  in  diameter,  donated  or  roundc<)  in  f»rm,  wilh  elan^^ate  blunt  pseudopods. 
Ttiey  h.-»ve  no  distinct  cell  mem)»rane:  each  ha"!  a  largi»  p.-ile  nucleu*  and  several  vacuole*. 
When  laken  from  dysenteric  stools,  ihey  commonly  contain  blood  corpuscles.  Encysted  forms 
also  occur. 

Attempts  to  cultivate  the  organism  have  failed,  and  all  the  inoculation 
experiments  of  necessity  made  with  material  containing  amebai  and  numerous 
bacteria  as  well,  so  that  no  correct  conclusions  can  be  drawn  from  them.  In 
countries  where  dyscntcr)-  is  frequent  the  precaution  of  boiling  the  drinking- 
water  guards  against  infection. 
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The  Coccidium  ovlforme.  a  sporozoan  [parasite  of  elliptic  shape,  is  a 
rare  intestinal  and  hepatic  parasite  in  nian,  although  a  common  one  in  rab- 
bits and  mice.  Human  beings  become  infected  through  association  with 
infected  animals  from  whose  intestines  the  |>arasiles  are  discharged. 

'l"he  organUin  makes  its  first  tippoamnce  as  a  minute,  granular,  gtobul.ir  body  in  the 
interior  of  one  ul  the  co!\imnAr  cpttht-lial  cells  of  ihc  intestine  orbilc-duci*;.  slowly  incrca<ting 
in  sue  until  it  greatly  exceeds  the  iiic  of  the  cellular  host,  making  it  appear  like  an  cxaggcnited 
goblet  cell.    The  further  develupmeiit  occurs  in  one  or  the  other  of  two  ways :  cither  the  full- 
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Fig.  134. — Coccldiosis  of  rabbr  u  ol  one  of  the  afTeeted  bUe*ducU.  showing 

the  papill.-inr  outgrowths  from  tlie  mucous  wembraoe  iind  the  signs  of  inflammation  in  the 
surrounding  tissue. 

grown  parasite  undergoes  segmentation  into  a  multitude  of  small  falciform  embryos  which 

immediately  enter  new  epithebal  cells  in  the  neighborhood  and  so  keep  up  the  infection,  or 
become  surrounded  by  .1  dense  double  capsule,  and.  tlnis  encysted,  pass  inlt>  the  intestine  with 
the  brie  and  escape  with  the  feces,  I>clepinc  hni  dhown  that  Ihc  encysted  p:4ni>ile5  are  not  at 
once  able  to  infcci  fresh  animaU  10  which  they  may  be  fed,  but  require  to  undergo  a  series  of 
changes  outside  of  the  animal  l>ody  in  soil. 

The  encysted  par.isite  is  ovnl  or  rlliTitic.  somew  hat  Rattened,  and  ha<i  ,1  distinct  doutile  cap- 
sule, which  contains  a  granular  body  with  what  seems  to  be  ii  sniitll  nucleus,  When  kept 
mni?!  for  some  time,  the  granular  contents  .nssumes  ti  spheric  shape,  rciractmg  from  the  capsule 
and  leaving  a  surrounding  clear  space,  divides  twice  with  the  lorinalion  of  (our  embryos,  in 
each  of  which  two  falciform  spurcs  arc  developed.      Infection  Is  possible,  and   when   ripe 
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coccidi*.  the  embryos,  or  the  spores  are  taken  tnio  the  siomach  upon  fresh  vegelables,  in  pol- 
luted water,  or  are  cnrried  into  the  mouth  in  du^t  or  by  soiled  fingers,  the  gnj.tnc  juice  dis- 
solves away  the  spore  Cttpsulcs,  liberating  them  in  the  fi.irm  of  ameboid  embryos  wliich  readily 
inTect  the  celU. 


/  S  * 

Flc.  135. — External  cycle  of  developments  of  the  Coccidium  oviformc.  ia  Xo/fy  showing  the 
division  of  the  cytoplasm  into  Four  spores,  each  of  which  contains  two  falciform  embryos  (4). 
This  cycle  of  development  occurs  in  damp  soil  outside-  of  the  animal  body. 

Space  does  not  permit  us  to  enter  into  a  description  of  the  lesions  caused 
by  the  (?occidiu[ii  ovifonnc,  l>ut  ihc*y  arc  often  so  extensive  and  serious  as  lo 
cause  death  in  rabbits  and  in  feeble  human  beings.     They  lonsist  of  chronic 
proliferative  and  obstructive  aflfeciions  of  the  bile- 
ducts,  and   terminate   in   the   fonnation  of  i>arasilic 
cysts  in  the  liver. 

The  |iro])hylaxis  is  clear.     Precautions  should  be 
taken   to  avoid   retaining   among   domcMiu  animals 
those    infected    with    the   disease.      In  handling   in- 
V  rf^i/?*'C3^  fected  animals  or  their  discharges  precautions  should 

be  taken  to  disinfect  the  hands,  etc.  'I'he  soil  of  in- 
fected nibbil  warrens  should  l)e  disinfected  with  lime 
and  the  infected  raltbils  killed  off. 

Fig.     ia6. Balantfdium  '^^''-'  BaJantldlazn  or  ParamoBcitim  coU  is  n  rounded,  iinicel- 

coU  (Mamsten).  Itilar  orgnnUm  niensurtng  from  7  to  iO|i  in  length.     It  is  sur- 

rounded tt-ith  short  cilia,  which  enable  it  to  swim  with  a  Tvpxd 
darling  movement.     At  one  end,  which  is  usually  more  pointed 
than  the  other,  there  is  a  mouth  orifice  about  which  the  cilia  arc  longer.     A  nucleus,  numerous 
vacuoles,  and  a  miscellaneous  collrctinn  of  fond  particles  can  be  made  out  m  Ihr  cytopl.ism. 
The  two  largest  vacuoles  are  usually  contmctile. 

It  is  said  that  this  organism  is  habitually  present  In  the  Intestine  of  bogs  and  occasionally 
present  m  mm      Oiurrhr  it  troubles  have  been  referred  to  its  presence. 

The  Cercomonas  IntettlnalU  is  a  peculiar  organism  of  a  shape  suggesting  a  large  sperma- 
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Fig.  137. — CercomoDos  mtestinalis :  A,  Ltttger.  B,  smaller,  variety  (Davainc). 

tOEoon  wiih  a  short  tail.  It  measures  from  10  to  13  ^  in  I^nRlh.  ^nd  is  m;»de  up  of  a  pear-shaped 
body  from  the  blunt  end  of  which  a  single  undulating  Aagellam  projects.  It  has  been  ob- 
served in  a  Inrije  number  of  inirstinnl  diseases,  but  proViahly  has  no  significance. 

The  Oercomonaa  coll  homlula  was  described  by  May.  who  found  it  in  the  intestine  of  a 
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cas«  of  carcinoma  of  ihe  stomach      It  U  of  spindle  shape,  and  hu  four  ilagella  attached  to  one 
end.     It  is  not  known  to  tn*  of  pathologic  importance. 

The  TrlO]lomoiia.B  vaglnallll  is  an  etongate,  oval  parasite  measuring  al>out  lo^i  in  lergih. 
From  the  antenur  rnil  thrc^  whip-likt-  flagella  project.  Krom  the  base  of  their  attachment  lo 
about  the  center  of  the  body  an  undulating  membrane  is  attached.     This  is  occasionally  pro- 


FlG.  xaS.— Trichomonas  vaginalis  (after  Kolliker  and  Scansoni). 

vided  with  five  or  six  small  cilia.  The  body  substance  is  usually  finely  granular,  colorless, and 
apparently  without  a  nucleus.  The  organism  is  :ictively  motile,  through  the  agency  of  the 
flagclEa.  It  was  found  liy  Hausmann  \\\  .ihout  40  per  cent,  of  pregnant  and  non-pregnant 
women,  but  it  is  probable  thai  it  never  occurs  in  normal  vaginal  secretions.  It  is  most 
numerous  when  the  secretions  arc  strongly  acid.  Dock  has  found  the  organism  in  human 
urine. 

It  is  very  uncertain  whether  the  trichomonas  has  any  pathologic  significance. 

The  Trloboznonas  Intestlnalla  is  a  slightly  larger  organism,  measuring  about  from  10  to 
15  M  X  7  M-      1  ''<?  jniurior  cml  is  more  blunt  than  in  the  other  spcctcs.  and  the  tail  is  sharper. 
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Fig.  109, — Trichomonas  intestioalis  (after  Zenker). 


FiQ.  X30. — Cercomonas  coli  (after 

Mav). 


The  unduUling  membrane  is  larger  and  has  from  xo  to  la  cilia.    There  arc  usually  four  llagclla 
(Grassit.      Ii  i"!  improbaMe  that  it  is  of  pathogenic  importance. 

Uftgaitoxna  enterlGiUll  is  a  common  parasite  of  the  intestine  of  the  mousse  and  an  occasional 
parasite  of  man.  It  nu*aKtires  from  lo  to  i6f«  in  length  by  5  tn  7. 5m  in  breadth.  It  has  an 
irregular  pear  shape  ami  .1  pcculi-ir  excavation  situated  obliquely  near  the  broad  anterior  end. 


Fig.  z3x.— Megastoma  entericura  (after  Grassl  and  Schewlakoff). 


From  the  anterior  edge  of  this  depression  two  long  flagellu  arise,  while  from  its  inferior  or 
posterior  edge  a  group  of  four  flagella  nrise.  The  front  end  of  the  organism  is  blunt  and 
rounded,  the  posterior  end  sharply  pointed  and  prnvuled  with  a  pair  of  flairrlla.  Two  nuclei 
arc  Nitu.ited  near  the  blunt  end.  A  dclic;»te  capsule  surrounds  the  finely  granular  cylopliism. 
When  free,  the  organism  is  capable  of  rapid  movements.    As  a  parasite  of  the  intestine,  how- 

18 
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Flo.  133.— Parullr  of  tertian  malaiiml  fever :  a,  b,  ir,i/,  r,/,^.  Growing  pi);inrnlcd  paradtc  nlj 
Ihr  r«d  l>U>cHi  corpuicle% ;  h,  ipores  formed  by  segmenution  of  the  panuiie^no  roset  ts  foundj 
hul  conccntrk  rinfi  of  Ihc  cytopUim  divide;  i,  macrogamelcx^yle;  j,  microgametocytc  widlj 
flagalU. 

4.  The  ProtcCMonui  Grassii  (of  birds). 
J.   The  jKirjwite  of  monkeys,  discovered  by  Kosscl  in  Africa. 
The  life  history  of  these  parasites  is  probably  similar,  but  the  intermediate 
&nd  dcfmilivc  hosts  proljably  differ  in  all. 
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ITie  entrance  of  lh<? "  blasts  '  or  embryos  by  the  puncture  made  by  the  proboscis  of  the 
mo»qaiio  is  followed  by  the  infection  of  red  blood  corpuscles  to  which  the  embryo  at  first 
adheres,  and  into  which  it  subsequently  enters.  The  appeamncr  of  both  humnii  pam&ites 
(tertian  and  (niart.in)  is  id»?ntical  at  first,  each  ap[ieann>;  us  a  small  hyaline  bodv  of  irregular 
shape.  Iliis  body  slowly  enlarges,  becomine  distinctly  ring-shaped  in  the  tertian  form.  It 
soon  contains  pigment  from  destruction  of  the  corpuscle  upon  which  it  prry^.  which  appears 
in  the  form  of  irrefjutar  bl.ick  particles.  The  parasites  are  ameboid,  and  con&tanllv  change 
their  form,  the  pigment  granules  flowing  this  way  and  that  way  with  the  cytoplasmic  currents. 
A  greater  number  of  pigmt-nt  granules  appear  m  the  tertian  parasites,  though  the  granules  are 
larger  iti  the  quartan  parasites. 
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Fig.  134. — Parasite  of  estivo-nutumnal  fever:  a,  b,  c,  ring-like  and  cross-like  hyaline  forms; 
d,  e,  ptgmenlcd  forms;  f,g,  segmentary  forms;  h,  i.j.  crescents. 

The  two  pariu-ites  rr-semble  each  other  until  almost  as  large  as  a  red  blood  corpuscle,  when 
the  quartan  pa^a^ilc  ceases  tu  grow  and  proceeds  to  sporulate.  The  pigment  granules  that 
have  been  distributed  irregularly  aver  the  surface  now  pass  to  the  center,  and  the  cytoplasm 
divides  into  etght  or  ten  divisions,  the  lines  of  cleavage  descending  frnni  ihe  surface  of  the 
parasite  to  iis  center.  This  cltavage  soon  progresses  until  a  |>crfecl  rtisc-t  is  formed,  the  pig- 
ment granules  in  the  center,  (he  whole  still  surrounded  by  the  shell  of  the  former  blood  cor- 
puscle. With  the  linal  disintegration  of  the  corpuscle  the  segments  of  the  parasite  fall  apart, 
and  eight  $|iores  or  embryos  are  liberated,  ready  to  infect  new  corpuscles.  From  the  time 
of  the  first  infeclion  to  the  sporulation  of  the  qirnnan  parasite  the  interval  is  seventy-two 
hours. 

The  tertian  parasite  behaves  somewhat  differently  and  increases  in  sixe  until  it  is  consider- 


FlG.  135.— Culex.  the  host  of  the 

filana. 


Fig.  136. — Anopheles,  the 
bost  of  the  malarial  organ* 
ism. 


Fig.  137. — Stegomyia, 
the  host  of  the  yellow- 
fever  parasite. 


ably  larger  than  an  erylhrocyle.  when  it  undergoes  a  less  regular  cleavage  !nio  from  18  to  ao 
spores,  without  the  rosei  formation.  Thesr  spores  similarly  p«*netralc  new  corpuscles  and 
begin   the  developmental  cvcic  again.     The  entire  period  between  the  infection  of  the  cor- 

Suscles  by  the  embryo  parasites  and  the  perfect  development  and  final  segmentation  ot  these 
;,  in  the  tertian  parasite,  forty-eight  hours. 
The  earlier  writers  described  a  quotidian  parasite  which  appeared  sometimes  in  a  pig- 
mented. sDmciimes  as  a  nonpigmented.  form.     It  is  not  now  recogniied.  quotidian  forms  of 
malana  being  regarded  as  a  double  infection  with  the  tertian  para.site.  or  a  multiple  mfection 
with  (he  quartan  parasite. 

The  euivo-avtummal  form  of  malaria,  cbaracterixed  by  Its  severity  and  by  the  large  number 
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of  parasites  in  the  blood,  among  which  are  numerous  peculiar  crescfmfic  bodies,  19  probably  a 
vanety  of  tertiAn  infection. 

The  drvclopmrn tat  cvclt  described  is  cotnplrtr  in  the  human  host,  but  there  is  another 
cycle  by  which  tb(.*  infection  is  originally  brought  to  man. 

Koch  mentions  three  discoveries  which  have  perfected  our  knowledge  ol  the  mnlariol  para- 
site :  (i)  The  di»co%'ery  of  the  parasite  by  Lavcran ;  (2)  the  discovery  of  its  developmental 
cycle  in  man  by  Golgi,  and  (3)  the  discovery  of  iIh  developmental  cycle  in  the  mosquito  by 
Ross. 

The  mosqnitos  that  propagate  malaria  arc  not  the  common  aiiex,  which  swarm  everywhere 
over  all  the  world,  but  a  larger,  and  in  most  cases  rarer,  g^nus,  AnopktUi. 

Before  following  the  parasite  in  the  mosquito,  however,  it  will  be  nece»ary  10  speak  of 
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FlC.  138. — Devclfjpmenlal  cycle  of  the  malarial  parasite  in  the  mosquito:  a.d.  f.  Zygocjrtes; 
^/,r,  meres  with  contained  blasts;  ^,  free  blasts ;/,  blasts  migrating  into  the  salivary  gland- 
cells  (from  Mansont. 

certain  peculiar  forms  that  the  parasite  assumes  In  the  blood  of  man.  and  that  have  nothing  to 
do  witli,  the  life  cycle  dcscrilied.  ITie  most  noticeable  of  these  is  the  cresccntlc  body  of  the 
estivo-autumn:il  fever.  It  is  an  clong-alL-,  slightly  curved,  t-rcscentic  body,  with  a  collection  of 
pigment  near  the  center.  Tlie  nature  of  these  bodies  puzzled  observers,  and  it  is  only  recently 
thtit  they  have  been  recognized  as  the  ^itmctocyUs.  Crescents  occur  rart-ly  In  tertian  fever,  and 
only  in  the  peniictous  form,  hut  lari^e  rounded  bodies  analogous  to  them  are  commonly  found. 
Of  these,  one  is  larg:e  and  has  a  clear  substance;  the  other  is  smaller  and  has  a  more  granntar 
substance.  From  the  latter  pcculi.ir  filamrnts  are  sometimes  given  off,  forming  what  have  bcrn 
described  since  the  time  of  Laveran  as  " /^fflhtrd  hiniirs."  If  the  blood  containing  these 
parasites  is  kept  moist  Tor  a  time  and  frequently  examined  under  the  microscope,  the  cytoplasm 
of  the  granular  organism  may  be  seen  suddenly  to  become  turaultoous,  and  extend  eloogale 
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Fig.  139. — Stomach  of  mosquito  with  cygocytes  on  the  outer  surface. 


filaments  with  energetic  lashing  movement.  These  remain  attached  for  a  lew  moments,  then 
break  loose,  swim  away,  and  disappear  Tlieae  were  for  a  long  time  supposed  to  be  some  kind 
of  di^gcneralion  of  the  parasite,  but  Mact.'nlhim,  in  following  one  of  the  flagella  of  Halteridlum 
danelewskyi.  found  that  it,  together  with  other  similar  liodies.  advimced  low.trd  one  of  the 
large  hyaline  bodies,  and  ultim.itely  formed  a  symbiosis  with  it.  'l"he  same  fact  was  subse- 
quently determined  for  the  tertian  malarial  pnra5Jtc.  This  symbiosis  is  tindotihtrdly  a  form  of 
sexual  feriiltxation.  The  large  hyalinp  bodies  are.  therefore,  described  as  m.i£ro-^.imftturtts, 
the  flagella  as  murn-/^jm€to£yfes .  an<l  the  oflficr  of  the  large  globular  forms  nf  irntnn  fever  and 
the  crescents  of  the  estivo-nutumnal  fever  made  clear.  The  fcrtlllfcd  pamsite  is  cuilled  a 
lygoU  or  tyj^rytt.  Ross  found  that  the  sexual  ivmbiofii*  took  pliu:e  In  the  v  to  much  of  the 
mosquito,  and  liaving  with  much  labor  determined  tliat  the  anopkeUs  were  the  proper  hosts  of 


the  parasite,  discovered  that  the  xygocytes  penetrate  tbe  wall  of  the  stomach  or  mid-intestine 
of  the  mosquito,  and  remain  attached  to  its  outer  wall  as  pigmented  protoplasmic  bodies,  con- 
tinuing to  grow  until  many  times  the  original  size  is  attained.  They  next  undergo  division 
into  ii  dozen  or  more  rounded  bodies  called  meres,  each  of  which  finally  undergoes  a  complete 
cleavage  into  a  muliitude  of  sin;ill  Alainenlous  or  vcrnticulnr  sprndk-s,  ktiown  as  bl.utt.  With 
the  lormniion  of  \\\v  blasts  the  rygocytc  ce.isifs  to  exist,  and  these  minute  embryo  paruites 
escape  free  inio  the  body  cavity  of  the  insect,  makmg  their  way  to  all  parts  of  it.  but 
app:\rently  tftuling  toward  the  salivary  glands,  with  whose  secrelion  they  are  eliminated  It  is 
thus  seen  that  m  ihe  act  of  hiiing  the  moAtjiiitu  iniruduces  into  ii^  victim  a  number  of  the 
embryo  parasites  with  its  &;diva.  If,  however,  the  mosquito  is  not  infected  and  no  blasts  are  in 
the  saliva,  no  infection  follows  its  bite.  The  bhuis.  once  in  the  human  blood,  attack  the  cor- 
puscles and  begin  the  cycle  of  development  already  described  a*,  characteristic  of  the  organism 
m  roan,  ll  thus  appears  that  the  mosquito  is  the  definitive  bo!>l  of  the  parasite,  and  man 
only  Ihe  intermediale  host. 

The  peculiar  Iife-hisiory  nf  the  para>>ile  having  been  esLiblished  by  independent  workers  in 
different  cotintric!*.  has  been  confimied  over  all  the  world,  and  at  the  present  lime  there  is 
scarcely  w  parasitic  affection  about  which  we  have  more  positive  and  correct  information. 

Malarial  fever  is  acquired,  so  f.ir  as  we  are  informed  at  present,  solely  from  the  bites  of  the 
mosqu>tLHi  of  tlie  genus  Anopheles,  iind  it  is  only  where  these  mosquitos  exist  that  there  Is  d;in- 
ger  of  infection.  The  bite  of  the  anopheles  is.  however,  in  itself  as  harmless  as  the  bite  of 
tbe  comniom  culcx  except  when  il  is  already  infected  by  some  human  being  sufTering  from 


Fig.  140. — Ptoteosoroa  Grassii.  the  malarial  parasite  of  small  birds;  ii.b,c.J,e.  Growing 
parasite  in  the  red  blood  corpuscle  [in  its  growth  the  pjir.isite  displaces  the  nuclei  of  the  cor- 
puscles): /.  segmenting  parasite;  J,  abnormal  segmeniaiion  ;  ^,  gametocytes  with  flagella, 
apparently  conjugating;  A,  /,  abnormal  parasites  (modified  from  Opie). 


malaria.  Having  thus  become  infected,  the  mosquito  becomes  dnngerous  from  the  time  the 
blasts  make  their  appearance  in  the  saliva,  which,  nccoriUng  to  the  temperature,  varies  from 
eight  lo  fourteen  days.  Once  thus  infected,  a  mosquito  remains  dangerous  throughout  the 
remainder  of  its  life,  and  cm  infect  a  number  of  human  beings  m  n  single  ni^ht  by  biting 
Ihem.  Correspondingly,  a  single  human  being  may  infect  ;iiiy  number  of  mosquitos  that  prey 
upon  him  in  a  single  night,  and  leave  behind  him  in  a  place  formerly  free  of  mnlnria  a  host  of 
infected  insects  capable  of  spreading  malaria  fever. 

Concerning  the  prophylaxis  of  the  disease.  Robert  Koch  suggests  that  all  who  enter  malari- 
ous districts  and  are  in  danger  of  infection  keep  themselves  protected  by  the  use  of  quinin, 
and  that  the  .sysiematic  use  nf  quiiitii  among  cases  i>f  malaria,  by  destroying  the  panLsiies  in 
the  circulating  hlood.  will  prevent  the  infecl><in  of  new  mosquitos  and  so  limit  the  spread  of 
the  disease  and  prob.ildy  finally  exterminate  it. 

Tlie  extermination  of  the  .inopbelcs  moMjuitos  is  an  almost  hopeless  task,  nsthry  are  abun- 
dant, multiply  vigorously,  live  In  very  small  quantities  of  water,  and  have  a  very  short  embry- 
onal life.  Something  can  be  achieved  by  the  use  of  kerosene,  which,  when  poured  upon  the 
surface  of  ponds  or  puddles  so  its  to  make  a  film  upon  the  surface,  prevents  the  "  wigglcrs"  or 
embryo  mosquitos  from  breathing.  Draining  and  filling  up  the  puddles,  ponds,  and  swamps 
arc  excellent  expedients.  The  importation  and  multiplication  of  dragon-flies  are  scarcely  use- 
ful, as  the  latter  arc  diurnal  insects,  while  the  anopheles  are  purely  noctumnl. 

In  the  absence  of  satisfactory  means  for  ridding  an  infected  district  nf  the  mosquitos.  the 
one  thing  to  be  done  is  to  protect  ourselves  from  the  mosquitos,  and  the  work  done  by 
the  field  commissions  in  Italy,  both  by  the  Italians  and  by  the  English,  shows  positively  that 
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ihc  mosi  malarious  districts  in  Ihc  world  arc  harmless  if  sufficient  precautions  are  taken  to 
guard  again&t  mosquitos.  Mosquito-nettmg  in  nil  the  windows  and  canopies  of  iieiiin^  over 
the  tx*d.%  will  do  more  good  than  any  otticr  means  for  the  prevention  of  malaria. 

ITie  anupheles  moMjuitos  arc  nocturnal,  and  are  very  rarely  seen  in  the  dnytime.  hence 
the  danger  of  mfectiun  m  at  night.  They  usually  fly  low,  so  that  the  danger  of  infection  is 
greater  upon  or  near  the  ground  than  at  sonic  altitude,  a^  thr  npprr  stories  n(  buildings  or 
upon  hilts,     'riiey  fly  by  preference  in  still,  dry  weather,  rather  thun   in  a  stiff  breeze,  hence 
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FlG.   141. — Kalteridium  Danilewskyi.  the  malarial  parasite  of  large  birds:   r.  2.3,  4,  S' 

Showing  handle-shaped  parasites  in  red  blood  corpuscles;  6,  macrogamclocytc.  the  nucleus 
of  the  corpuscle  extended;  7,  microgametocyte  with  flagella;  S.t),  10,  a.  atypical  lorms  of 
the  parasite  (niodi5ed  from  Opie). 

the  hot  still  nights  of  summer  arc  mvire  dangerous  than  the  windy  ones.  Tlie  insects  fre- 
quently hibernate  in  houses  and  in  warmed  rooms,  and  may  bite  during  the  winter,  so  thai  Infec- 
tion of  huinitn  beings  is  by  no  mean?*  limited  to  tlie  summer  or  to  warm  weather,  though 
during  the  wann  wc;uher,  because  of  the  gr*^*^^  ivumber  of  mosquitos,  the  frequency  and 
danger  of  infection  are  greater  than  at  siny  other  time  of  the  year. 

Yeilmv  fn*er  is  now  known  to  !>c  a  parasitic  disease,  probably  caused  by 
a  protozoan  or^inism.  The  jxirasite  is  not  known,  but  it  has  been  demon- 
strated that  a  mo&]uito  known  as  Stegomyia  fasciata  is  the  detmiiive  host. 


FlC.  143. — Pyrosoma  hfgeminufn.        Fic.  143. — BoSphitus  bovis:  the  Texas  fever  tick. 


Pyrosomablgeminum  (Smith)  is  the  parasite  of  7V.rtf j-/Wrr,  an  acute  and 

occasionally  chronic  febrile  affection  of  cattle,  for  the  most  part  confined  to 
warm  climates.  The  organism  is  known  only  as  it  appears  in  the  blood  of 
the  infected  animals,  where  it  occurs  as  an  intracellular  jmrasitc  of  the  red 
blood  corpuscles.     It  is  very  small  and  of  a  pyhform  shap>e. 
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The  careful  researches  of  Smith  and  Kilboume  have  shown  that  the 
definitive  host  of  the  jvinLsite  is  the  common  cattle-tick  of  the  Souths  the 
Bo6|>hilusl>ovis.  The  tick  takes  the  parasite  into  its  body  with  the  Hood  of 
iLs  host,  but  the  developmental  stages  it  undergoes  in  the  tick  are  unknown. 
It  is,  however,  (>eculiar  in  that  it  p»asscs  into  the  eggs  of  the  lick  and  infects 
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-Trypanowpma,  showing  muliiplication  by  division  (from  Laveran] 
cenlrosome ;   nv,  undulating  membrane;  f,  flagetlum, 


M,  Nucleos;  c^ 


the  newly  habited  embryos  so  that  these  have  the  power  of  imparting  Texas 
fever  to  cattle. 

A  pyrosoma  (Pyrosoma  hominis)  also  causes  "  tick  fever''  of  man. 

Trypanosomiasis. —  Trypanosomes  have  been  known  for  some  time  as  blood- 
parasites  of  rats  and  have  attracted  considerable  attention  because  of  their 
etiologic  importance  in  **  nagana,"  or  Tse-tse  fly  disease,  a  common  and 
pestilential  epidemic  disease  of  cattle  in  parts  of  South  Africa,  and  '*  surra" 
or  '*mal  de  Caderas,"  a  similar  affection  of  horses,  common  in  Asia  and 
South  America.  Tryi)anosomes  are 
also  known  to  be  the  cause  of  '*dou- 
rine"  or  the  *'malndie  de  coil"  of 
horses,  and  recent  investigaiions  have 
shown  the  jTesenre  of  a  trypanosome 
in  the  cerebrospinal  Hiiiii  in  cases  of 
African  lethargyor"  sleeping  sickness" 
and  in  febrile  aficctions  of  human  be- 
ings exposed  to  the  bites  of  the  Tse- 
tse ay. 

llie  trypanosomes  are  of  spindle 
shape,  longer  than  the  diameter  o{  a 
red  blood  cell,  jiointcd  at  each  end, 
the    posterior    end    terminating   in   a  I 

long  fiagellum.     Along  one  side  of  the  I 

body  an  uudulalini:;  membrane  is  at-  ^ 

tachcd.      A  nucleus  and  a  ccntrosomc     ^'g.  Ms-Glo^inamors.uns.orTsc-isefly. 

can  usually  be  discerned.     The  orj;an- 

isms  multiply  sometimes  by  longitudinal  cleavage,  sometimes  by  roset  formation. 
These  parasites,  with  the  exception  of  that  causing  dourine,  which  is 
transmitted  by  coitus,  reijuire  defmitive  and  intermediate  hosts.  The  defini- 
tive host  of  nagana  is  known  to  be  (he  Tsc-ise  fly  or  Cilossina  morsitans,  and 
that  of  sleeping  sickness,  the  Glossina  palpalis.  The  [)arasite  of  surra  is  also 
a  fly,  probably  Stomoxys  calcitrans. 
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three  in  Taenia  echinococcus  to  thousands  in  Bothriocephalus  latus.  Elach 
proglottis  is  in  itself  a  complete  sexual  animal  and  contains  a  large,  usually 
branched  uterus,  which  receives  myriads  of  eggs  from  the  ovaries,  and  tes- 
ticular structures  with  vasa  defcrentiu.  The  sexual  opening  is  sometimes  at 
the  side  of  the  [>roglottis  (tenia),  more  rarely  at  its  inferior  edge  (bothrio- 
cephalus), ICach  segment  when  rii)e  contains  thousands  of  eggs.  The  ripe 
segments  detach  one  by  one  as  the  worm  grows,  and  though  myriads  of  eggs 
escape  from  the  segments  into  the  feces,  large  numbers  still  remain  in  the 
segments  passed  with  them.  The  eggs  eaten  by  the  appropriate  host  develop 
in  his  intestine  into  embryos,  which  migrate  from  that  vise  ns  10  the  vohmtary 
muscles  or  other  tissues,  and  there  repose  until  the  infected  tissue  is  eaten  by 
the  other  approi)riate  host,  when  the  embryos  not  destroyed  by  cooking  or 
comminuted  by  the  teeth  develop  into  strobila  in  the  intestine.  The  embryo 
worm  in  the  quiescent  state  in  the  tissues  is  known  as  a  scolex^  the  cyst  in 
which  it  is  contained,  a  cysHctrcus. 

Tania  mtdiotanellatA.  the  bref  Upc-worm.  or  laginata,  is  the  most  common  tape-worm  in 
the  United  States,   It  is  a  large  worm,  measuring  from  4  to  8  meters  in  length,      ITic  head  is 
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Fig.     150— Txnia     elliptica 
(Mosier  and  Peiper). 


Fig.  251. — Eggs  of  T»nia  ellipti( 


Fig.  ijia. — Mature  segments 
of  Txnia  elhptica. 


Fig.  i^-^. — Head  of 
Tfcnia  elhpiic*. 


small,  being  only  about  a  mm.  broad.  It  is  flattened  at  the  (op,  and  presents  four  rounded 
suckers  upon  Ihc  fliittened  area.  There  is  no  ro?ttelluni  and  there  arc  no  hoQklets.  The 
neck  »  short.  Tlie  immature  anlenor  proglottides  arc  broader  than  long,  the  malure  pro- 
glottides longer  thnn  broad.  llic  worm  is  nrnrly  white — a  sort  of  a  cream  whit<_' — in  color. 
Each  mature  proglottis  is  from  4  to  7  mm  broad  and  from  16  ir»  ao  mm  tong.  The 
sexual  opening  of  each  proglottis  is  In  the  side,  those  of  different  segments  usually  alternating, 
first  upon  one  side  and  thrn  upon  the  other.  Withm  tlie  segment  the  uterus  can  usually  t>e 
seen  by  the  yellowish  color  imparted  by  the  contained  cRgs.  The  uterus  extends  along  the 
middle  line  of  the  segment,  giving  off  branches  on  both  sides.  Some  of  the  branches  arc 
themselves  bninched,  but  usually  they  are  simply  tubular  and  terminate  in  broad  cecal 
pouches. 

The  eggs,  when  ripe,  measure  0.03  mm.  in  diameter,  are  ovoid  In  shape,  and  aresuaounded 
by  a  thick  shell  that  is  radially  striated  and  not  mfrequrtitly  showx  one  or  two  projecting  tail* 
like  processrs.     Within  the  riije  eggs  four  booklets  of  the  embryo  can  usually  be  observed. 

The  strobile  of  this  worm  lives  in  man,  the  scolex  in  caMle  which  become  infected,  doubtless 
from  soil  polluted  with  human  feces.  Man  derives  the  scolex  ixQxa  improperly  cooked  meal. 
The  worm  is  usually  solitary  in  man,  but  srveral.  und  sonietmio  ns  many  as  forty,  have  ticen 
found  in  the  same  host,     The  cysticerci  may  also  be  numerous  in  the  intermediate  host. 

When  the  '•ggs  of  this  panLsitc  are  swallowed  by  man,  thi'v  rirvclop  cxactlv  as  in  the  ox, 
and  man  himself  becomes  an  intermediate  host.  Tliough  many  cases  of  embryo  infection  or 
Cyttii-ercus  ceJJtt/oiit  occur  among  men.  it  is  not  known  that  the  strobile  ever  develops  in  cattle. 


this  probably  depending  upon  the  £ict  that  cattle,  not  being  flcsl)  caters,  have  no  opportunity 
to  become  infected. 

The  scolices  of  the  cysticercus  disease  will  be  single  or  numerous,  according  os  few  or 
many  eggs  wort*  swallowed.  Usually  ihcrt-  are  few,  and  unlcw  thry  happen  to  take  up  their 
encysted  liTe  in  some  peculiar  position,  as  in  the  eye  or  biain,  there  is  nuthing  tu  direct  atten- 
tion to  them.  When  present  in  large  numbers,  they  may  cause  distinct  symptoms,  and  after 
death  the  little  cysts  are  found  m  abundance.  The  cysticcrcus.  when  examined,  may  be 
recogniwd  by  its  cysiic  form.  rtn<!  hy  the  Inct  that  there  is  inv.iginiited  in  it  a  small  liody  cor- 
responding to  the  head  of  the  t.ipe-worm. 

As  ordmarily  seen  m  man.  the  Tirnia  mcdiocanellatn  is  a  comparatively  harmless  parasite 
whose  presence  provokes  no  other  disturlHince  than  indefinite  digestive  and  reflex  symptoms. 

Ttrnia  soitum,  the  pork  tape-worm,  is  very  rare  in  this  country',  iliough  common  in  Europe. 
It  is  a  smaller  worm  than  the  preceding,  usually  not  longer  ihnn  2  or  3  meters.  It  hns  the  same 
color  and  general  appear.mce.  Ilie  head,  huwever,  is  quite  different  in  that  it  is  rounded  in 
form  with  a  projecting  rostellum.  armed,  upon  the  summit,  with  from  30  to  40  hooklcts  and 
four  lateral  suckers.  Hooklets  and  suckers  seem  solely  for  the  purpose  of  attachment.  The 
neck  is  about  i  cm.  long  and  is  followed  by  a  long  series  uf  from  200  to  450  proglottides.     The 


F]G.  158. — T.-cnianana,  about  natural 
sue  (Mosler  and  Peipcr). 


Fig.  159, — Eggs  of   1  senia  nana 
(Moftlerond  Peiper). 
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KiG.  160. — Hc«d  of  Tania  nana  (Mcrtens). 


Flo.  x6i.— Hooks  of  TaeniA  nana  <Mcriens). 


first  of  these  are  very  narrow  and  elongate,  but  soon  change,  and  hundreds  of  the  lower  seg- 
ments are  broader  than  long.     The  ripe  segments,  however,  arc  much  longer  th;in  broad. 

Tlie  sexual  openings  of  the  segments  are  situated  laterally  and  alternate  on  the  two  sides. 
The  uterus  is  of  the  same  general  appearance  as  that  of  the  lacnia  mcdiocanclUita.  but  the 
lateral  branches  are  frequently  dendritic.  When  the  dendritic  appearance  is  well  developed, 
it  is  usually  characteristic  of  the  species. 

The  eggs  closely  resemble  m  size  and  shape  those  of  the  other  species,  but  are  perhaps  more 
globular. 

The  strobile  inhabits  the  human  intestine,  the  scolex  occurring  in  the  flesh  of  the  bog.  By 
swallowing  the  eggs  man  may  become  affected  with  the  cysticercus  disease — Cysticcrcus 
cellulusa. 

TirntJ  tflifiticti  sive  eucumeriiia  is  thi*  tape-worm  of  the  cat  and  dog.  It  measures  from  15 
to  20  cm.  in  length,  and  is  delicate  and  slender,  being  made  up  of  elongate,  elliptic  segments. 
The  head  has  a  rhomboidal  form,  and  is  very  small.  It  is  provided  with  a  rostelium.  which 
can  be  projected  and  rptracted.  bearing  about  60  small  hooklets  art^nged  in  four  rows.  The 
strobile  has  a  slightly  reddish  color  from  the  presence  of  eggs  in  the  segments.  Each  segmeol 
ha.s  a  double  genital  appnmlus  with  a  sexunl  opening  on  each  side. 

The  strobile  inhabits  the  cat  and  dog.  Sometimes  numbers  of  them  are  present  and  cause 
intestinal  irritation.    The  flea  is  supposed  to  be  the  intermediate  host. 
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Through  n&soclation  uHlh  pet  cats  and  dogs  children  between  the  ages  of  nine  months  and 
three  years  have  been  known  to  become  infected  by  the  parasite.  Older  children  sometimes 
suffer;  adults  are  very  rarely  affected. 

Ttrftia  nana  is  a  minute  tnpe-worm  of  about  a  to  3  cm.  In  leagth  and  0.5  mm.  in  breadth. 
The  source  of  the  worm  is  unknown,  though  it  is  suspected  that  certain  insects  or  snatb  may 
be  the  intermediate  host.  It  is  thought  by  Grassi  that  the  worm  can  develop  from  eg^s  with- 
out any  intermediate  host.  The  hc;id  of  thf  Morm  is  rathtrr  peculiar.  It  has  a  mstclluiit  that 
can  be  protruded  or  retracted,  armed  with  from  aa  to  37  booklets.  There  are  four  suckers. 
The  neck  is  very  narrow.     Ilicre  are  about  200  segments,  all  broader  than  long. 


FiC  i6a — TiTrnia  echmncocciis  ; 
enlarged  (Moslcr  and  Peipcr). 


FlO.  163,— Cross-seclion  through  echinococcus 
membrane  (Moslcr  and  Peipcr). 


The  worm  lives  in  the  small  Iniesline.  where  it  attaches  itself  by  sinking  in  head  for  some 
distance  into  and  l>clow  the  mucous  membrane.  There  may  be  a  single  worm  or  there  may 
be  thousands.  It  is  a  common  par.'utiti:  of  dugs  and  cAta,  and  nut  uncommon  among  children. 
The  worms  cause  no  definite  symptoms. 

TrfH$tt  KcktHococcui. — Thc  adult  form  of  this  worm  is  very  small,  the  entire  i>trobile  not 
exceeding  4  or  5  millimeters  in  lengtli,  and  consisting  of  only  four  segments.  The  head  has  a 
rostcllum.  armed  with  a  circle  of  from  14  to  25  hooklets  and  4  lateral  suckers.  Only  the  last 
srgmenl  is  scxuiilly  perfect,  containing  a  large  uterus.     Thc  sexual  opcnmg  is  on  the  side  of 
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Fig.  164. — Echinococcus  membrane  with 
curlcd-in  edges  (Mosler  and  l*cjper). 


Fig.  165. — Head  of  echinococcus:  a.  Head  pro- 
truded ;  b,  head  drawn  in  (Mosler  and  Pciper). 


the  segment.  The  eggs  measure  from  17  to  30  |t  m  diameter  and  are  said  to  have  very  thin 
shells. 

The  strobile  inhabits  thc  dog  and  may  be  present  in  the  Intestine  in  large  numbers.  Man 
is  the  intermediate  host,  and  is  subject  only  to  the  cvsticrrcus  disease. 

When  thc  egg»^  are  swallowed  by  man,  the  shells  are  tlige&ted  by  the  f^lro-inte^ttnal  )uices 
and  the  embryo  para.site  set  free.  It  does  not  remam  in  thriniestme,  but  immediately  migrates 
to  thc  liver  or  elsewhere  apd  becomes  encysted.  The  cyst-wall  becomes  rather  thick,  has 
a  bluish-white  color,  is  brittle,  and  tends,  when  broken  up,  to  roll  together  in  an  inverted 
form.  Thc  cysi-wall  consists  of  two  layers,  an  outer  cuticular  dense  layer  and  an  inner  par- 
enchymatous or  granulocelliilar  layer.  Ilie  pareochymatou^  inner  layrr  is  of  .^re.i1  impor- 
tance in  thc  subsequent  changes.  The  embryo  parasite  or  wolcx  develops  into  the  cyst  cun- 
lainlng  clear  fluid,  its  own  identity  thus  being  obliterated.    The  cysts  vary  in  siic.  and  max 


Fig.   166. — Development  of  ovum;   a.  Suspended  heads;   ^,  primary  rudiment  of  head; 
further  development ;  J.  intussusception  of  he.-id  ;  (,  later  budding.     X  90  [Leuckart). 


from  the  inner  granulocellulor  layer  of  its  wall.  If  these  be  ciircfully  examined  with  the  micro- 
scope, ihcy  are  found  to  have  hooklel5  and  suckers,  and  are.  in  reality.  crobr>'0  parn&ltes.  As 
these  embryos  increase  in  ^iie  thry  also  hrcome  cystic,  and  from  the  wnllsof  the  little  cystii 
new  pamsitea  develop  which  become  inverted  into  the  cysts.  In  this  way  a  large  number  ot 
new  embryos  is  constantly  developing  u  the  old  ones  die.     In  the  clear  fluid  of  the  cyst  large 


Fig.  i67.^Multilocular  echinococcus.     Anterior  view  of  left  auricle  of  heart  (Waldstein). 

numbers  of  the  little  booklets  of  the  dead  worms  nre  present,  microscopic  finding  of  which  is 
diagnostic  of  the  disease. 

a.  EthiHi>co<CMs  hyda/iifojuj. — In  this  form  well-developed  cysts-occur  within  the  parent  cysl, 
and  sometimes  younger  cysts  within  them.  TIius,  there  is  a  cyst  with  daughter  ;ind  grand- 
dntschier  cysts.  Occasionally  the  daughter  cysts  develop  outside  the  mother  cyst,  imperfec- 
tions in  the  cuiicutar  layer  or  accidents  to  the  cuticular  layer  permitting  the  escape  tlirougb  it 
of  some  of  the  parenchymaioub  layer. 


Fl«.  168. — Uolhriocr|)lialus  latua  FiG,  171.— Ripe  segments  of  Hothriocepholus  latuft 

(Eichhorst).  (Muslrr  uml  Pri|>er). 

The  echinococcus  cysl  as  !(  occurs  in  man  may  be  dangeruus  or  harmlcfts  according  lo  cir- 
cumstances. Its  occurrence  in  parts  of  the  body  nrndily  dmurbcd  because  or  llu-  pressure 
may  be  discomforting  or  dangerous.    Rupture  of  Ihc  cysts  also  has  serious  results  m  some  caacs. 
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In  most  cases,  however,  the  pamsite  is  considerably  more  interesting  than  dangerous,  and 
whpn  discovered  ar  nulL^pvy,  i*  frrqiirnlly  l'»ng  ••incc  rirnd.  DcAth  of  the  parasite  is  succeeded 
by  cloviding,  inspissalioti.  and  mineratiEntinn  df  the  contents. 

The  pruphylasis  of  echtnococcus  disease  is  involved  in  the  proper  regulation  of  the  asso- 
ciation between  man  and  his  friend,  the  dog.  llie  disease  ia  most  frequent  in  counlric<>  nod 
communttie»  in  which  man  livcti  in  tofi  friendly  anvtciatiun  wiili  dogs. 

BothrioKfphalus  iattts. — This  is  the  largest  mpc-worm.  and  indeed  the  largest  and  most 
formidable  parasite  of  man.  It  nR-asurr^)  frt^m  5  to  g  meters,  and  may  have  as  many  as  4000 
proglottides,  which  are  characierizcd  hy  great  Ijreadih  and  a  very  prominent  central  uterus, 
which  appears  as  a  dark,  roset-shnped  spot  in  the  center  of  the  segment.  The  head  is  elongate 
and  clavate,  has  no  ro<iTellum  anit  no  hnoklcts.  l>ut  upon  each  side  has  an  elong.nte,  deep  groove. 
The  neck  is  stouter  than  in  most  t;tpe-worms,  and  the  segmentation  begins  close  10  the  head. 
The  genital  opening  of  each  scgnnenl  is  In  ihe  center  of  (he  posterior  edge  in  the  median  line. 
The  reproductive  apparatus  is  quite  different  from  that  of  the  other  worms,  the  uterus  being 
coiled inslc.id  of  uouiplcxly  brnnched.  as  tn  Taenia  solium. 

It  is  supposed  that  the  scolex  lives  in  the  pike.  The  strobile  only  is  known  in  man.  It  is 
mppO'S^'d  that  the  egg?;  undergo  some  development  in  water  before  being  taken  up  by  the  fish 
and  beginning  their  devdopnienl  in  it.  It  hiii  been  experimentally  shown,  however,  lliat  when 
the  embryos  of  this  wnnn  are  ealen  by  man.  they  develop  at  once  into  strohila. 

The  eggs  differ  from  ihosc  of  other  tape-worms,  and  the  presence  of  the  adult  worm  m 
the  host  can  be  recogni^ecl  by  an  rxatninatiun  of  the  feces  and  discovery  of  the  eggs,  which 
ore  chamcteriEed  by  a  kind  of  hinged  lid  at  one  pole. 

The  worm  is  more  common  in  Europe,  where  the  pike  is  more  highly  esteemed  for  food 
than  in  Ihe  United  States,     It  is  usually  sohlar)-.  but  many  have  been  found  in  the  same  patient. 

In  some  cases  the  worm  produces  anemia.  The  entrance  of  the  embryos  into  man  can  be 
prevented  by  sufficiently  cooking  the  fish  iM-'fore  eating  it. 

B.  Nematodes  or  Roundworms. — These  are  characterized  by  an  elon- 
gate cylindric  fomi.  They  are  not  divided  into  segments  like  the  tape- 
wornis^  and  usually  are  bisexual  instead  of  hemiaphroditic.  They  are  pro- 
vided with  alimentary  organs.  'I'hc  females  are  usually  larger  than  the 
males.  The  ova  arc  fom^cd  in  immense  numbers  and  develop  into  embryos 
which  more  or  less  closely  resemble  the  adult.  The  life-history  is  usually 
completed  within  a  single  host,  though  intcmicdiatc  hosts  are  required  for 
the  trichina.  In  some  forms  the  embryos  undergo  a  certain  development 
outside  of  the  body  before  entering  it.  Infection  is  almost  always  through 
the  alimentary  apparatus,  though  ia  the  case  of  the  filaria  it  depends  upon 
the  bite  of  a  mosquito. 

Ascaris  lumifruoiJts. — This,  the  common  round  worm  of  the  intestine,  is  probably  the 
most  frequent  parasite  of  man.  The  females  attain  a  length  of  40  cm.,  the  males,  35  cm. 
They  vary  from  a  lo  5  mm.  in  thickness.  The  color  is  pinkish  white,  and  tlie  worms  closely 
resemble  the  common  earth-worm  In  appearance.  Upon  close  examination,  however,  one 
finds  that  tht-  worms  arc  characlerited  by  four  longitudinal  ridges  running  their  entire  length, 
and  iJuit  the  head  is  provided  with  three  flrsliy  lirnitsphrrii:  lips  surrounding  the  mouth. 
There  is  an  aliroentury  canal  reaching  the  length  of  the  organism.  The  sexual  organs  occupy 
the  posterior  h:i]f  of  the  body,  the  sexual  opening  being  at  the  junction  of  its  anterior  and 
middle  thirds.  The  egg^  measure  from  0.05  to  0.06  mm.  in  length  and  are  of  on  ovid  form, 
their  surface  being  prni<*cied  by  a  clear,  irregular  coaling.  The  contents  are  usually  granular, 
though  the  embryo  worm  may  sometimes  he  seen. 

The  worms  inhabit  the  small  intestine.  They  may  be  solitary  or  occur  in  large  numbers. 
As  a  rule,  they  are  harmless  parasites,  although  when,  from  disease,  the  Intestine  becomes 
thinned,  they  sometimes  excite  perforation.  Their  chief  pathologic  importance  is  associated 
wrilh  occasional  migrallnns  into  the  upper  alimeninr)*  pa.v«iflgrs.  the  I.irynx,  pharynx,  lui^tu  hian 
tubes,  bile-ducts,  etc.  All  these  mig^rations  are  attended  with  symptoms  var>'iDg  according  to 
the  obstructive  or  other  damage  thai  may  be  done. 

The  ascarides  of  the  lower  .inimaK  .ire  of  different  species,  Ascaris  mystax  being  common 
In  cats  and  dogs.  Asotrix  mec>^hcrffia!iis  in  horses.  It  is  quite  probable  th.Tt  the  ascirides  of 
bogs  and  sheep  are  identical  with  those  of  men.  and  care  should  be  exercised  that,  through 
carelessness  alx»ut  ^hnighler-hnviies.  the  infection  doc*  nnt  \pre.id,  I'jtch  worm  parsed  by  a 
human  being  should  be  destroyed  by  fire,  or  in  some  way  that  will  destroy  all  the  eggs.  A 
person  infected  should  he  given  a  strong  vermifuge,  so  that  the  worms  Ix:  discharged  from  the 
tKjwels  and  destroyed.  General  cleanliness.  wa*hing  the  !iandf  before  eating  so  that  all  tnices 
of  carll)  he  removed,  etc..  will  do  much  !■'  prevent  infection. 

Oxyttris  vtrmicuftirix — Tlus  is  the  "pin-worm  '  or  "seat-worm"  so  common  among 
children,  though  in  rare  instances  also  affecting  adults.  The  female  worm  measure*  from  to 
to  ta  mm.,  the  male,  from  3.5  to  5  mm.,  in  length.  Ttie  posterior  end  of  the  male  is  blunt 
and  cur\*ed  upon  itself;  that  of  the  female,  elongate.  'Die  eggs  are  about  5  m  in  length. 
'I'hc  embryo  worm  Is  often  visible  within   the  egg.     The  parasites  live  in  the  large  intestine. 
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this  imintton  in  boys.  (JhtliiriMi  n(  Loth  >»r»t-s  ^iniirli  ilir  anus,  thus  taking  up  the  cRE'' 
undtrr  a.»(l  aUjut  tlic  fmner-nails  .trul  Mit>'>e<|u<'ntly  cnming  ihcin  to  iho  moiilti.  nio 
ejigs  being  swallowed,  Imlch  in  the  upper  inlcslmr.  .ind  lln-  ffinnk-  wtinns  thprn  hccnme 
inipn'gnatrd.  In  thi»  manner  (trt-  chiUlrcii  conslaiiily  ii-iiifcei  ihcmsclvirs,  vi  ibiit  the  worms 
UMinlly  occur  in  larf^,  not  small,  numhers, 

The  dcstniclioii  nnd  ri'moval  of  ilu-  pnnsiics  alrcuriy  prr-xenl  In  the  inlestine  and  scrupu- 
lous OUT  concrrning  cleanlinrss  lUr  tUu  bcbl  |>r«"pliyl;ictit  rncnsures. 


Fig.  178— Trtohoccphnlus  dtsp^tr  (female)  (Moslrrand  Pcipcr). 


TruhtHfpkaiHs  iHsf>ar. — 'Pic  "  wtiip-womi  "  U  a  Mmill  nnd  inofTrnsivc  parasite  of  ihe  large 
inlcstinr  of  nmn.  It  is  common  in  Syria  and  Kgypl.  Its  pccultnrily  is  ituH  the  aniermr  |wr»- 
thirds  of  ilu*  liotlv  arr  oxlrrmily  sltmlrr  nnd  tlircad-likc,  whilr  the  postthur  third  it  thicker, 
liki:  ilir  Imndir  u/  a  fli'xible  whip.  In  the  iiirilc  the  pi»sleiii)r  portion  ii>  not  nnly  thick,  but 
spirally  coiled,  while  in  llic-  Cr-niah:  il   is  slrai^hler.      I'hc   t0t.1l  length  of  the  worm  Is  bet> 


^  '■ 


Fig.  179. — Trichoccphalus  dispar :  .1,  Female,  b,  mak-  (natural  siie)  (Heller). 

4  and  S  cm.  The  eggs,  which  ha^x  a  peculiar  button-like  protuberance  at  l-ucIi  end,  resemble 
diminutive  lemons,  and  arr  about  0.^5  mm.  in  length. 

"Ww.  wfirmi  arr  usually  tTHiSnplc.  ami  live  111  tin-  (-rcuni  atid  vrnnifiirm  appendix.  The 
wonn  15  prulnibly  harmless,  thougli  it  has  bet*n  clatnird  iliai  it  sticks  blond  ."ind  so  i-ndangcn 
its  host. 

Tyickima  {,Truhintiia) spiralis. — lliis  is  a  smajl,  hut  troublesome,  piirasite,  which  under- 


Fio.  180— 1 


iind  Pcipcr). 


goes  development  m  two  hosis.  It  occurs  in  man,  hogs,  rats,  mice,  cats,  and  other  animnli. 
Man  brcoines  infected  througli  eating  imperfectly  cooked  meat,  especially  pork,  containing  the 
embryos  in  an  encysted  form. 

The  gastric  juice  dissolves  away  the  wall  of  the  cyst  and  liberates  (he  embno.  wliich 
rapidly  develops  into  asexually  perfect  adult,  become*  imprej^'nated.  and  proceeds  to  discharge 
imhryViii      Sometimes  these  are  liberated  directly  into  the  inteiiUne;  someliipir-*   the  female 
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womi  burrows  beneath  iheepHhelium.  connects  hscK  with  une  of  the  lymphatics  nf  the  intes- 
tine, .lud  d>&c1iart>i-5  ilu-  nnbryos  there,  lliey  are  t;iketi  through  the  lyniphuncs  fur  some  dis- 
(anci-,  atul  must  t.-VL-iitually  rcich  the  blooil,  .13  the  nK-tiustatic  tliHtribulion  of  the  womi  is  very 
wide,  Mn^l  ut  thf  (.-nibryts  firiiAlly  conu*  tti  jvrsi  tn  Ihc  vuhiniary  m(isi:lc?i,  uliiTt-  Ihcy  cull  ii[i 
.mil  heconie  encysted.  The  miisclcs  most  txequeiitlv  infected  are  the  diaphmgni.  the  thontctc 
and  ahdoniinal  muscles,  and  Inslly  those  of  Ihc  limbs.  Becoming  thus  rncystcd,  the  worms 
await  ihr  L-uinitt);  of  some  new  animal  to  devour  the  inusele  in  which  they  He,  in  order  ihat 
further  di-vf]r.pinfnl  ni.ty  k«^»  on 

The  (HTtod  during  which  the  wurm  develops  tii  the  intestine  is  thrfc  days.  'ITie  embryos 
probably  rwich  ihe  inuscli'S  abnut  imday'i  aftrr.  'Iln*  niuscuhir  invasion  seemi  lo  lake  pl.ice 
in  succc^ive  crops.     In   two  or   three  wet'lts   thiy  bircome  encysied.     Some  of  the  ency&ted 


Via.  z8i. — Intestinal  trichina  (fcRimle.  ctilai:ged)  (Mosler  and  rv-ipcr). 

worms  dif  and  become  calcified.  The  capsules  may  become  mineraliced  while  the  worm  still 
remains  ahve. 

The  symptoms  are  serious.  While  the  embryos  are  beiiij*  dischar|;ed  in  the  intestine.  Ihe 
host  suffers  frcjm  colicky  ]mins  of  the  abdomen,  vomiting  and  dlirrhea,  and  may  go  into  col- 
lapse. As  the  worms  migrate  and  t*stabhsh  ihrnisi.-lvcs  ui  tlu'  tnu»cle>  the  symptoms  chun^e  to 
miisciilnr  disturhancc.  with  pain  and  fever.  As  the  worms  in  large  numbers  occasion  some 
degrneration  and  alropliy  of  the  tissues,  muscular  wcakni'ss  m.ty  be  n  later  symptom. 

The  adult  female  worm  measures  from  a  to  4  mm.,  the  male,  1.5  nmi.,  in  lenjjth.  The  eggs 
develop  into  emhr^os  while  still  within  the  mother.  The  embryos  found  in  the  inteMinnl 
tract  arc  from  o  i  to  0.16  mm.  m  length,  ihc  anlcrior  |wrt  being  thicker  than  the  posterior. 
Nf.-iny  of  them  are  discharged  in  the  feces  ami  others  die. 

'Fhe  remedies  against  the  dlscise  arc  simple.  First,  meat  should  be  carefully  inspected. 
and  "measly  |>ork  "  rnnclcmnerl  as  unfit  for  food;  second,  all  pork  should  he  thoroughly 
cooked  bffore  it  is  caien. 

Uticittdh.i  {Aftkytostoma)  i/MiuU»i.i/h,—'Vh\s  is  a  small. though  dangerous.  (Kimsitr  that  lives 
in  the  upper  tnlcstinc  of  man  by  sucking  blood  from   Ihe  mucous  membrane.     The  female 
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Fig.  18a.— Unci naria   duodenale:    a,  Male,  natural  siie;  i.  female,  natural  sise;  c.  male, 
m.ignirted;  «/,  female,  magnified;  e,  head,  greatly  magnified  ;/.//.  eggs  (von  Jaksch). 


worm  inrasuro  from  7  to  16  mm  ,  averaging  about  it  mm.  in  length  and  0.63  mm.  in  breadth. 
The  m.ile  is  $hnrt>-r  and  more  hlcndi-r,  being  frtmi  7  i"  1 1  mnt,  long  and  o  .|6  mm.  in  breadth. 
Tlie  hrad  ol  the  worm  t;ipers  and  in  cylindric.  and  in  YhaU  sc.\es  Is  beni  at  an  atuie  angle. 
Ttie  mouth  o[>ening  is  providnl  with  <dx  shar|i.  mcurvcd  lertb  or  hooks  umuigcd  in  three  pairs. 
It  oprtis  into  nn  rsnphagtis  that  occupies  the  anterior  third  of  Iliebody.  The  orififi*  of  the 
c«creiory  pore  intu  which  Ihc  excrelnry  canal  opens  i^  beneath  iwti  cervical  papill.v.  directed 
poslrnorly.  A  second  opening,  in  the  female,  is  the  genrlal  pore  that  licsl>elow  ihe  middle  of  the 
ab^lomen.  Tlie  |w>sterior  end  of  ll»r  female  \s  rounded  and  l-ipering.  Tin-  tail  of  the  male, 
however,  enlarges,  i<i  iruncaled,  and  sliows  a  peculiar  three-fold  cutieiilar  pr<x?ess—  Ihe  copu- 
lalory  bursa— looking  a  little  like  an  open  und»rrlln.     Frr»m  il  two  chitinou^  spines  projrcl, 

'liw  hwnn  done  by  Ihe  wurm  rrsolti  from  its  frequent  bitrs,  which  bleed  sultse*iu«-nilv.  Ihc 
loss  of  blood  when  many  parasites  are  present  and  moving  from  place  to  place  and  frequ'-ntly 
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biting  the  mucous  inrmbrane,  being  very  considerable,  and  even  in  some  cases  ending  in 
sympioms  not  cosily  differentiated  from  pernicious  anemia.  A  characteristic  of  the  anemia  is 
a  marked  tanmophtlui. 

The  trggs  of  the  parasiic.  which  appear  in  the  feces  uf  infected  persons,  are  oval,  thin 
shelled,  doubly  conloureiJ,  and  measure  from  0.36100.63  mm.,  according  to  different  observers. 
The  eggs  arrf  fertilized  m  the  organs  nf  the  female.  In  (he  human  iiilesiinc  they  segment 
twice,  but  further  de^'clopracnt  has  not  been  observed.  The  number  of  eggs  is  immense. 
Leichtcnslcrn  having  ealimalfd  tliat  one  stool  contained  431^. 930  eggs  of  this  parasite.  The 
egg*  develop  when  the  stool  is  exposed  to  oxygen,  and  in  from  three  to  four  \\^\s  ihr  embryos 
arc  visible  in  the  eggs;  In  abcui  two  days  more  they  brealt  out  and  begin  active  movements. 
At  this  lime  they  measure  from  o.a  to  0.5  mm.  m  length  and  from  0.015  *"  0.017  mnfi.  m 
breadth,  'ITiey  begm  to  grow  at  once,  and  soon  prnducc  an  additional  encapsulating  cuticle 
in  the  form  of  a  thick  hyaline  sheath.  In  some  cases  the  Siheaths.  mmeralizc.  The  capsule 
thoroughly  protects  the  embryo  from  dr>'mg.  Water  seems  to  be  the  natural  habitat  of  the 
larva.     Infection  has  been  thought  to  take  place  through  drinking  infected  water.and,  indeed. 
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Fig.  183. — Anguillula  intcstinalis 
(female)  (Perroncito). 


Fig.  184. — Anguillula  intcstinalis 
(male)  (Perroncilo). 


experiment  hns  shown  that  when  the  larvsD  just  described  are  taken  into  the  human  intestine, 
they  develop  into  adult  worms. 

This  i*.  however,  probably  not  the  only  method  of  infection,  as  I-ooss  has  shown  exprri- 
mentally  that  when  water  ctmtaining  the  embryus  is  bruught  into  contact  with  the  human 
skm.  the  embryos  begin  to  burrow  through  by  way  of  thehair-follictes  and  sweat-glands,  u  form 
of  "  ground  itch  "  depending  upon  the  penetration  of  the  skin  of  the  feet  and  legs  by  these 
embryos. 

The  adult  worm  lives  in  the  small  intestine  and  may  be  present  in  small  or  large  numlivrs. 
It  usuiilly  attaches  itself  firmly  to  the  mucous  membrane,  whcrt:  its  head  appears  in  contact 
with  a  petechial  point  about  which  there  is  a  considerable  sized  pale  area.  \\'hen  the  worm 
detaches  and  moves  to  another  point,  the  seal  of  ils  attachment  continues  to  bleed  for  a  con- 
siderable lime,  so  that  when  the  ^orms  .irt-  numerous,  they  may  be  the  cause  of  a  marked 
anemia,  which  may  become  so  intense  as  10  reseml»lc  pernicious  anemia. 

A  curious  thing  about  thr  worm  is  that  it  seems  for  some  reason  to  infect  persons  whose 
labor  IS  in  tunnels,  mines,  and  other  earthworks,  very  severe  infe-ction  having  been  obsencd 
among  tlie  workmen  who  dug  the  St.  Gothard  tunnel. 

The  prophylaxis  wonld  seem  to  be  simple.  The  stools  containing  the  eggs  should  all  be 
carefully  desirnvrd.  Water  likely  to  contain  the  embryos  should  he  carefully  boiled.  Fingers 
soiled  with  earth  should  not  be  carried  to  thr  mouth  or  used  to  handle  fof>d.  Care  should  be 
exercised  to  prevent  water  containing  the  embryos  from  coming  in  contact  with  the  skin  so  that 
workmen  in  mfccted  districts  should  wear  rubber  boots,  etc. 
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Umcimtriii  am€ricana.~^'V\C\&  is  •x  sli^liily  :>mailc:T.  ctobcly  related  worm  of  widr  distributioa 
in  America.  It  has  a  much  smaller  head,  smaller  and  blunter  teeth,  and  is  prot\ibly  much 
less  dangerous  ;is  .1  parasite  thuti  it<.  tluropr:in  relative. 

An^uUiuia  laUstittaih. — Thb  is  nn  actively  motile  little  worm,  measuring  about  a  mm. 
in  length,  inhabiting  the  itiiestine  and  the  ducts  cummunicating  with  it.  The  female  IJve^  only 
in  the  intrsiine  and  discharges  parthenogenetic  egg^  from  which  l»olh  miile  nnd  female  cinhntiis 
develop.  Tlit.'se  cnibr>'u&  differ  su  In  appeurmct:  frum  the  :iduli  that  Turn  lon.c  ntnr  ihey  were 
supposed  to  be  a  different  worm  and  were  called  An^iilula  i-tercoraiis.  They  arc  nut  lound 
in  fresh  feces,  and  at  auli>psy  only  alter  the  cadaver  h.ts  been  dead  for  somr  time,  *IIir  female 
worm  \s  the  larger,  and  \y.vi  its  pu&lerior  extremity  drawn  out  to  a  fine  point  jtiid  straight.  Tlie 
male  has  a  thicker  and  more  cur>'ed  posterior  extremity  and  shows  two  spicules  on  the  cloacti. 
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Fig.  X85. — Filaria  embryo,  alive  in  the  blood  (F.  P.  lienry). 

The  embryos  grow  into  females  of  the  form  called  Anguillula  stercornlis.  and  by  this  indirect 
stage  subsequently  into  Anguillula  inicstinnlis. 

1  lie  worm  occurs  chiefly  In  Asia  and  especially  in  Cochin>China.  It  is  of  no  pathologic 
importance. 

FUari.t  tiivcuiatj  kitmt/tij. — This  name  was  originnlly  npplted  to  a  small  worm  thai 
Wuchercr  fnund  in  the  urine  of  a  case  nf  hematuria,  which  was  later  found  in  the  bUwd.  in 
the  lymphatics,  and  in  chylous  urine.  It  seems  that  the  worms  found  under  lhe^e  different 
conditions  are  not  all  the  same,  hence  the  original  name  has  become  common  to  what  nrr  now 
rccognucd  as  a  number  of  different  species, 

llje  most  common  species  is  that  known  as  PUitria  noiti/mn.  The  adult  wumt  is  very 
mrely  found.  It  measures  from  8  to  lo  cm.  m  length,  nnd  lives  in  the  Inrijer  lymphatic  vessels* 
No  eggs  are  Inul,  but  living  rmhrvos  are  discharge*!  in  large  number^inio  the  lymphatics,  from 
which  they  enter  the  blijod.  Diesc  embryos  are  distinctly  vermicular,  and  m'-*asure  about 
o.ai6  mm.  in  length  and  0.004  nim.  in  thickness.  Each  embryo  is  surrounded  by  a  hyaline 
sheath.     Its  structure  is  homogeneous,  except  at  the  center,  where  it  may  appear  granular. 
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Fig.  186. — Filarial  worm  (a)  in  proboscis  of  Cule*  plpiens. 


The  embryos  being  m  the  blood,  csc-apc  into  ihr  urine  with  the  corpuscles  when  attacks  of 
hematuiia  occur,  bence  the  original  discovery  of  the  pamsite  in  the  urine.  Thruugh»omr  hot 
understood  peculiarity  the  embryos  appear  only  in  the  circalaling  blood  during  the  hours  of 
rest.  For  most  persons  this  is  at  night.  Imt  when  the  conditions  nf  life  arc nlltTed  and  one 
works  at  night  and  sleeps  bv  tiav.  the  parasites  nppe.ir  in  Ihe  blitod  in  thr  da\tinie. 

The  pirasites  may  be  quite  numerous,  several  embryos  being  present  in  a  single  cover- 
glass  prrpark\tion  of  the  blood.  They  are  active  in  their  movements. wriggling  actively,  but  not 
appearing  to  progress. 

Mans'»n  was  the  first  tfj  sugffest  that  the  mnv|uiln  might  be  concerned  in  the  further  life- 
history  of  the  filann,  nnd  by  feerflng  mo9»:|uiii>s  upon  blood  containing  li.em.  MMrrved  that  the 
embryos  underwent  a  further  growth  in  the  insects.     He  supposed  lliat,  having  wiiti'i''wn  the 
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insects  in  tht  blood  they  sucked,  they  flew  off  to  pools  of  water  in  which  to  deposit  their  eggs, 
and,  dyittK  ihcrv,  the  fiUiria  contained  in  their  bodies  were  set  irce,  continued  their  develop- 
ment in  water,  and  infected  man  by  water  which  he  drank  or  by  bonng  through  his  skin  as  be 
bathed. 

Low,  however,  observed  that  the  filarial  embr>-os  aOcr  entering  the  mosquito's  body  cast 
their  shtriiths.  bore  through  the  intestine  of  the  insect,  enter  the  body  cavity,  and  find  their 
Wiiv  to  lis  hrad.  where  their  tendency  is  tf*  enter  the  proboscis.  'Hiis  led  him  to  believe  that 
the  infection  of  man  lakes  placf  through  mosquito  biles,  the  warmth  and  taste  of  blood  which 
they  receive  when  the  insect  biles  causing  them  to  leave  their  position  in  the  proboscis  and 
enter  the  wound 

In  many  cjiws  the  filari.i  live  in  the  body  without  occasioning  any  symptoms.  In  other 
cases  they  cause  pains  m  iht-  bntk.  abdomen,  perineum,  etc.,  chit-fly  from  lymphatic  obstruc- 
tion, nod  lead  to  various  enliirsements.  such  as  lymph-scrotum  an-!  Lliphmiiasis.     The  worms 
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Fig.  187. — CU-phanliasis  of  the  scrotum.      Weight,  no  pounds,     Successfully 
rcmovt^d  iC^ntlic). 

have  sometimes  been  found  in  the  lymph.  The  lymphatic  obstructions  may  lead  to  chyluria, 
and  the  presence  of  worms  in  the  blood  may  cause  hemaiuria. 

The  h'ilaria  ferstuHi  occurs  in  the  t>lood  at  any  time,  night  or  day.  Manson  behcvcd  it 
lo  be  the  cause  of  the  A/riiiin  iUtping  sicineis.  as  well  as  of  a  certain  skin  disi-a«ic  known  as 
cratv-crjw.  Only  the  embryo  wwirnis  are  known.  The  tHaria  diurna  occurs  in  the  blood 
only  in  the  daylinie.  Other  f><rms  of  fitaria  havv  been  found  in  the  lens  of  the  eye  (l-il,tria 
/mfh)  in  a  c<nse  of  cataract ,  in  a  pustule  on  the  lip  iluittna  iubiaiis\\  in  the  mnntli  of  a 
child  iEt/ttria  komims  oris) ;  and  in  the  urine  {Eitaria  rei/i/onnfj),  Filaria  also  occur  in  the 
dog  and  in  other  animals. 

The  Culex  ciliaris  or  Culex  pipiens  is  the  definitive  host.  Tlie  prophylaxis  75  simple,  as 
Ibe  free  use  of  wire  netting  in  the  windows  and  nets  over  the  beds  seem  to  be  ns  much  as  can 
be  done  at  present  m  preventing  infection. 

J^i/arm  muJinmsis, — Tlie  "  Guinea-worm  "  is  a  round  worm  about  a  meter  in  length  and 
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very  slender.  It  occars  in  the  tropical  districts  or  Asia  and  Africa,  especially  in  Anbb.,  Abys- 
sinia, and  Guinea.  Only  the  aduU  worm  is  known,  and  only  the  female  is  known  with  certainty.  It 
inhabits  the  subcutaneous  mmuc  of  the  lower  cxtrrmitu-^.  whrrcit  occasions  inflammatory  lesions 
not  unlike  carbuncles.  Huw  the  init^ction  origin^}'  takes  place  \s  not  known,  but  it  is  lhuu)fht 
that  the  embryos  arc  able  directly  to  penetrate  the  skin  fmm  water  Id  which  they  arc  present. 
Another  view  is  that  the  embryos  live  in  minute  water  crustaceans  fc>'clop5^.  and  that  inlcc- 
tion  takes  place  by  ^wallowing  Iheu;  and  i&  always  fjastro-intcstinal.  The  greater  p;in  o{  the 
body  of  the  worm  consists  of  uterus,  and  from  an  ulcrr  from  which  the  tip  of  the  worm  some- 
times protrudes  enormous  numbers  of  embryos  are  discharged,  this  discharge  taking  place  par- 
ticularly when  water  is  brought  in  contact  with  the  ulcer,  so  that  it  is  inferred  that  Uie  embryo& 
live  in  the  water. 


Fm.  t88. — l-'ilaria  medtnensis 
(anatomic  collection.  Greib- 
wald). 


Fig.  189. — Echinorrhynchus 
gigaa  (female)  (Mosler  and 
Pciper). 


Fic.  X90.— Male  of  Eu' 

strongylus   gigns  (natural 
stze)  (Leuckart). 


Echincrrhytuhus  gigas. — This  is  a  large  round  worm  living  in  the  small  intestine  of  the 
hog,  and  occiUiionHlly  infecting  man.  Tlie  female  mcisures  from  31  to  50  cm. ;  the  male,  from 
7  to  10  cm.,  in  length.  Tht  head  is  armed  with  a  retractile  proboscis-like  rostellum  .irmed 
with  sin  rows  of  hooklcis.  each  row  havmg  eight  spicules.  The  intermediate  host  i»  thought 
lo  be  the  larva  of  a  bcetlc- 

Etiitron^ius  figoj. — This  is  also  a  large  round  worm,  about  i  meter  in  length,  which  is 
sometimes  found  in  tlie  pelvis  of  the  kidney,  ureter,  and  bladder  of  horses. cattle,  and  dogs,  and 
very  rarely  in  m.in.  Tlie  male  is  about  one-third  as  large  as  the  female.  It  h  of  a  brownish 
or  blood-red  color.  The  anterior  end  is  retracted,  the  mouth  surrounded  by  sl.\  piiplllae. 
The  posterior  end  is  exp.inded.  nnd  a  spicule  projects  from  the  cloaca. 

SfwvmjpyfHs  lonjfez'.ifinatus, — Tliis  is  a  rare  round  worm  occasionally  found  in  the  lungs  of 
sheep,  swine,  and  rabbits.  It  has  also  been  found  in  children.  The  female  measures  26  mm., 
the  male  15  to  17  mm.,  in  length  and  from  0.55  to  0.7  mm.  thick.  The  color  is  yellowish 
white.  The  uterus  is  filled  with  eggs  containing  coiled  embryos.  The  developmental  stages 
of  tile  parasite  are  unknown. 

C.  Trematode  Worms. — These  comprehend  a  peculiar  and  somewhat 
varied  groups  consisting  chiefly  of  flattened  elliptic  organisms  that  attach 
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themselves  to  certain  structures  from  which  they  derive  their  nourishment  by 
sucking.  The  individuals  are  usually  hermaphroditic,  but  in  some,  two  sexes 
o<:cur.  The  developmental  ( yt  le  may  be  simple  or  tom]»lcx,  and  usually 
requires  the  sojourn  of  the  embryo  i>arabite  in  an  intenuediatc  host. 

JOiifoma  hrfiaticum, — Tlii^  worm,  known  as  Ihe  "liver  fiuke,"  inhabils  Ihc  bile-ducls  of 
sheep  and  occasionally  of  nian,  bunielinte&  occurring  in  large  iiuni!LHT&  and  provoking  danger- 
ous symptoms  by  obstruction  or  the  biliary  piissages  und  enlargement  of  the  liver,  with  later 
dcgencratioD  and  cyst  formation.  The  worm  i&  flitltenrd  and  illiptic,  and  pointed  bluntly  nt 
each  end.  It  measures  from  15  to  35  mm.  in  Icngtli.  and  from  6  to  x>  mm.  in  breadth,  llic 
head  is  small,  and  forms  a  kind  of  snout  with  a  sucker  al  the  end.  A  second  sticker  arises 
from  the  vrntrat  surface  immcdiattrly  behind  the  short  neck.  Bctwcrn  these  two  suckers  the 
sexual  opening  is  situated.  The  uterus,  which  m:ikes  up  tlic  chief  part  of  the  body,  is  elon- 
gate and  consists  of  a  central  tube  with  numerous  lateral  dendritic  bmnches.  The  testicular 
organ  consists  of  a  dehcatr  scries  of  coils.  The  nnimni  is  hence  hermaphroditic.  The  eggs 
are  oval  :ind  mca&ure  0.09  mm.  by  0.14  to  0.15  mm.  The  one  end  is  slightly  flattened.  The 
eggs  develop  into  embryo  worms  m  water.  These  are  ciliated  on  all  sides.  tx.*uckart  believes 
that  a  water-snail  I /,i»wwrf'«j  «»;«w/»f)  is  the  intermediate  host.  The  worm  may  produce  no 
pathologic  changes  or  may  bring  about  inflammatory  and  obstructive  disease  of  the  bile- 
ducts. 

The  choice  of  an  upland  dry  pasture  for  sheep  and  Ihc  selection  of  a  pure  supply  of 


t    0 


Fig.  39Z. — Eggs  of  various  worms  found  in  the  alimentary  canal  of  man :  a,  Ascaris  lum- 
bricoides;  B.  c,  Oxyuris  vcrmlcularis;  D,  Trichocephnlus  dispar;  E.  Uncinana  duodcnale ; 
F.  Kasciola  hepatica;  G,  Dicrocoelium  lanceolatum ;  H.  Taenia  solium  ;  \.  Ttcnia  saginata;  K. 
Bothrioccphalus  latus.     X  -400  (  Mitchell). 


drinking-water  for  both  animals  and  men  will  probably  do  much  to  lessen  the  frequency  of  the 
infection. 

Distoma  lanccoiatum. — This  is  n  smaller  and  more  slender  distoma.  measuring  from  8  to 
10  mm.  in  length,  and  having,  in  gener.il.  a  lancet  sli.ipe.  The  anterior  end  of  the  body  is 
the  more  pointed.  It  has  two  suckers,  like  the  Distoma  hepaticum,  hut  they  are  more  widely 
separateil.  The  snout  is  provided  witli  a  spread-out  membrane  somewhat  like  an  umbrella. 
The  cgg^  are  oval  and  measure  from  0.04  to  0.045  ^Y  o-03  tnm.  The  embryo  seems  to  develop 
in  the  body  of  the  mother,  and  is  pear-shaped  and  ciliated  anteriorly.  Tlw  intermediate  host 
is  unknown. 

The  parasite  occurs  under  the  same  conditions  as  its  close  ally,  and  Ihe  two  species  fre- 
quently occur  together. 

No  special  symptoms  referable  to  this  parasite  have  been  described. 

Oistoma  Hirmati'biMm. — This  worm  is  an  extremely  common  and  wide-spread  parasite  of 
Africa  and  other  tropical  countries,  but  especially  of  Egypt,  where  Bilharz,  who  discovered  it, 
h;is  calculated  (hat  at  least  ono-fourth  of  the  nadvc  population  Is  infected.  It  usually  occurs 
in  natives,  usually  among  the  lower  cliiss4's,  and  chiefly  among  tmys  from  nine  to  sixteen 
years  of  age. 

The  worm  has  both  sexes,  which  live  in  the  portal,  abdominiil.  and  cystic  veins.  The  eg£S 
are  produced  in  immense  numbers,  collect  in  and  bre:ik  (i[i  the  capill^^ries.  and  cause  ulcera- 
tions and  other  small  lesions  from  which  the  e^s,  together  with  considerable  blood,  escape 
into  the  urine. 

TT>e  male  worm  is  the  stouter  ,Tnd  l.nrger  of  Ihe  two.  It  measures  frotn  la  to  24  mm. 
in  length  by  i  mm.  in  breadth,  and  is  flattened.  The  surface  is  rough  nnd  covered  with  irregu- 
kmiies.    The  flat  body  of  the  nule  usually  curves  so  as  10  Inclose  a  central  canal  (canolis 
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g\'naecophorus).  into  which  the  female  worm  creeps  for  ff^cundation.  The  female  is  longer, 
more  slender,  and  smooth  on  the  suHace.  It  me:uure&  from  16  to  18  mm.  in  Icngtli  by 
0.X3  mm.  m  breadth.  The  usual  suckers  appear  upon  the  head.  'Hie  alimentary  caiiiU  ends 
in  a  bifid  cecum  between  Ihe  terminations  of  which  the  sexual  organs  are  situated. 

The  eggs  are  often  ccntiiined  in  large  numbers  in  the  uterus  and  vuK'na  of  ihe  female, 
while  those  esc^iping  collect  m  masses  blucking  the  capUluricii.  and  .ippcnrin^.  on  section.  10 
the  naked  eye  m  ^mall  gniyish-whiie  jxiints.  I'hcy  measure  al>out  o  13  mm.  in  length  and 
0,04  mm.  in  breadth.     Their  chief  |>ecutiarity  is  thut  each  i.s  provided  with  a  spine  thai  usuiklly 
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FIC.  X93. — The  liver  fluke.  Fasciola  hepaticum. 


FltJ.  19V — ({gmnn  blood  fluke  (Scliis- 
toma  or  Uistoma  hiematobium).  The 
female  is  partially  within  Lhc  canalis  gyase- 
cophorus  of  the  mole,     x  5  (Leuclurt). 


projects  at  one  end,  though  stimriinie*  From  tlip  SKle,  The  shell  of  the  egg  is  thin,  the  con- 
tents granular.  The  embryos  tin  not  escape  until  long  after  the  egg^  nrr  formed,  and  nppear 
as  cylindric  bodies  with  conically  pointed  posterior  ends  and  elongated  snouts  anteriorly. 
They  are  ciliated  and  motile. 

The  develnpmenml  history  of  ihe  embryos  and  the  mode  of  human  infection  are  unknown. 
It  is  supposed  th.it  they  live  m  water  and  enter  the  body  by  the  iiiimentary  tract. 

The  worms  when  in  the  body  lie  in  dilatations  of  the  veins,  especially  m  dilatations  of  the 
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Fig.  194. — Ventral  view  of  a  lung  fluke  from  man.  showing  anatomy:    /ir.  Acetabulum; 
txx,  excretory  canal ;  1,  intestinal  cseca;  ov,  ovary ;  /,/.  testicles  (Leuckort  1. 


cystic  veins,  from  which  Bilhnrz  repeatedly  eximcled  ihem  at  autopsy.  The  wall  of  the 
bladder  becomes  chronically  infl.imcd  and  ulccmtcd  in  consequence  of  the  pressure  of  the 
groups  nf  cg^s  and  parasites  noar  the  surface.  The  unne  is  first  disclinrgL-d  ;  as  ihf  bladder  con- 
tracts after  urtnnli'm.  blnod  is  e.xpre^-scd  and  hcniorrhaije  ncnii*. 

If  the  infection  dejicnds  upon  the  embryos  tn  drinking-water,  the  prophylaxis  is  easily 
achieved  by  careful  boiling — .1  precaution  thiU  has  so  frequently  been  advised^  that  in  the 
tropics  DO  water  should  be  consumed  without  it. 


THE  ANIMAL   PARASITES. 


297 


Pixragommus  wtstermamii  {Distoma  puimemalt  cr  ittmg  Jtukf). — This  is  a  rare  parasite  in 
■nan,  hut  one  thai  has  a  wide-sprend  disiributiun  umong  the  lower  animals,  having  been  ob- 
servrd  in  the  u^kx,  ciil.  dug,  and  hog.  It  is  rnorc  frL-qucnt  in  oncntal  and  tropiciil  countries 
than  elsewhere. 

It  is.  a  hermaphrodite,  somewhat  resembling  the  Di&toma  hc(jaiicum,  but  thicker  and  more 
roundrd  in  form.  It  measure-  from  S  to  ao  mm.  m  length  and  from  a  to  3  mm,  in  breadth. 
The  gtrni;ral  arratij.'cmenl  of  tlie  ituclier^  ant!  K^'>>il>d  o[>eniny  ;iie  kjmilar  to  the  liver  fluke. 
Kgg?)  ure  ptuduct-d  m  large  numbers  and  discharged  from  tlie  Iting  In  the  sputum,  t'ndcr 
proper  cnnditmns  they  develop  mto  mtra^nia  or  cdinird  cmbrjos  which  seciii  destined  to  live 
in  w.^ter.  Hie  life  cycle  has  nut  bt-cn  established,  but  it  seems  possible  thai  the  interinediutc 
host  IS  a  snail — probably  a  limntus  called  "  »inti."  Mic  intermediate  host  not  being  known. 
il  IS  impossibli;  to  say  how  infeciion  takrs  place.  Tile  adult  worms  ttve  tn  the  bronchi,  where 
ihcy  occasion  a  hemorrhagic  liemopiysis 

ARiHRopdiiA. — The  amount  of  Space  that  would  bo  occupied  by  any  ade- 
(]uate  dcscrijjtion  of  ihf  larger  arthropods,  such  as  fleas,  lice,  bedbugs,  ticks, 
and  maggots,  that  occasionally  derive  their  nourishment  from  the  surface  and 
cavities  of  the  human  body,  xvould  l»e  so  considerable  that  we  leave  these 
coniijarativelv  familiar  [^^irasitic  forms  without  other  mention,  and  describe 
only  a  few  which,  because  of  their  importance  or  minuteness,  arc  less  well 
known  to  the  average  reader. 

SarciJ/>/^t  seaftifi  or  Aa^rtit  unhifi. — The  "  ilch-miie."  which  was  the  cause  of  much  dis- 
sension  among  the  scientific  students  of  Paris  in  the  early  part  uf  the  nineteentli  century. 


Fig.  195. — Male  acarus  (after 
Anderson). 


Fig.  196. — Female  acarus  (after  Anderson). 


was  finally  demonairalcd  to  be  the  cause  of  statics,  or  "  the  itch,"  by  a  Corsican  student 
named  Rcnucci  in  1634.  the  discovery  of  the  male  mite  being  achieved  by  Knu-mer  In  1846. 
The  mites  are  very  small,  the  female,  however,  bemg  larger  than  the  male,  and  nteaMiring 
0.4s  mm.  by  0.35  mm.  The  male  meaiurci  0.33  mm.  by  0.16  mm.  To  the  n.lked  eye  the 
mite  appears  simply  as  a  minute  yellowish-whiic  point.  The  general  shape  resembles  tlint  of 
a  tortoise,  in  thai  ii  is  elongate  and  rounded,  with  wavy  transverMj  fold*  or  ridges.  L'po"  the 
back  there  are  numerous  spines  and  sc;de-like  elevations  and  thorny  processes.  The  head, 
which  can  readily  be  rccogni/.cd,  is  armed  with  six  bristles.  There  are  four  \akxn  of  legs,  each 
comjuascd  nf  fivcjniniN  The  anterior  limbs  terminate  in  suckers  attached  to  Icmg  pedicle*. 
Tlie  oiher  limbs  end  in  bristles.  The  female  has  two  vaginae,  one  of  which  is  used  for  copu- 
latory  purposes,  the  other  for  the  extrusion  of  ova.  The  eggs  are  elliptic,  have  smooth  skins. 
and  men<iure  about  0.16  mm.  long  and  o.ii  broad. 

The  adult  female  lives  in  a  burrow  that  she  makes  in  the  superficial  layers  of  the  skin. 
TTie  animal  readily  bores  its  way  down  to  the  nff  muioskm  when  placed  upon  the  skin,  and 
so  causes  pain  and  itching.  The  mite  seems  to  subsist  upon  the  epithelial  cells  of  the  lower 
biyera  of  the  skin.     The  female  continues  to  produce  and  discharge  ova.  so  long  as  she  is 
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IMMUNITY. 

In  its  broad  sense,  immunity  means  exemption  from  disease.  In  the 
sense  in  which  we  here  employ  it  immunity  is  resistance  to  disease;  suscepti- 
bility, the  opposite  condition,  receptivity  to  disease.  Predisposition ^  also 
called  t/yst'rasia,  is  abnormal  susceptibility. 

Of  all  the  phenomena  of  disease,  there  are  few  so  complicated  as  those 
that  have  to  do  with  the  ability  of  the  organism  to  defend  itself  against 
injurious  agents. 

The  condition  may  be  natura/j  by  which  is  meant  an  inherited  immunity 
peculiar  to  animals  of  one  kind,  or  acquirai  through  various  accidental  con- 
ditions occurring  during  llie  life  of  an  individual  and  peculiar  to  it,  not  its 
kind. 

Immunity  is  nearly  always  relative^  as  is  well  illustrated  by  the  case  of  the 
hedgehog,  which  can  resist  the  effects  of  serpents'  venom  in  amounts  ordi- 
narily injcctL'd  by  the  snakes,  but  will  succumb  to  larger  doses  ;  absolute 
immunity  is  seen  in  the  cases  of  certain  of  the  lower  animals  which  feed 
habitually  upon  poisonous  plants  and  roots. 

Immunity  is  also  divided  into  histo^enic  and  hematogtrtit  forms.  The 
former  depends  upon  tolerance  of  the  cells  to  the  noxious  influence,  or  their 
ability  to  combat  it;  the  latter  ujion  substances  contained  in  the  blood,  as 
alexins  and  antitoxins,  which  annul  the  toxic  substances. 

Active  immunity  is  histogenir  or  cytogenic  in  origin,  depending  U|Xin  the 
activity  of  the  cells  in  protecting  themselves. 

Passive  immunity  is  hematogenic  and  depends  upon  the  presence  of 
vicariously  prepared  substances. 

I.  Natural  immunity  is  active  and  histogenic.  It  is  sometimes  accom- 
panied by  an  active  phagocytosis,  as  in  the  case  of  frogs  injected  with  anthrax, 
in  which  the  bacteria  soon  become  incor]>oratcd  by  the  leukocytes.  In  many 
f^ses,  however,  there  is  no  positive  evidence  that  phagocytosis  plays  any  im- 
portant role  in  the  phenomenon  which  seems  to  depend  upon  the  destruction 
of  the  micro-organisms  by  bactericidal  substances  in  the  body  juices. 

II.  Acijuirtd immunity  may  depend  ufion  a  variety  of  conditions  by  which 
the  individual  is  modilied  so  as  to  become  resistant  against  certain  injurious 
agencies.  The  relativity  of  immunity  has  already  been  discussed,  but  must 
be  considered  again  in  this  connection,  for  acquired  immunitv  consists  in 
large  measure  of  the  exaltation  of  a  normally  existing  but  feeble  resisting 
power.  Thus,  when  an  anima!  is  injected  with  one  of  the  proteid  poisons, — 
venom,  tetanus  toxin,  ricin,  etc., — the  dose  being  just  short  of  that  which 
would  otherwise  be  fatal,  it  becomes  ill  with  the  specific  symptoms,  but 
recovers.  In  the  reaction  the  animal  is  changed  in  some  way,  for  it  will  not 
again  react  in  the  same  manner,  and  to  the  same  degree,  to  the  same  dose. 
It  has  acquired  a  crrtain  degree  of  immunity  or  tolerance,  the  origin  of 
which  is,   in  the  present  state  of  knowledge,  very  uncertain. 

If  an  animal  be  inoculated  with  attenuated  black-leg  virus,  it  is  made 
ill,  and  an  infectious  process  is  set  up  which  may  cause  definite  symptoms. 
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After  recovery  the  animal  will  resist  inoculation,  ex|5erinientally  or  naturally, 
with  germs  of  the  highest  virulence  without  becoming  very  ill.  After  one 
or  two  injections  of  aticnuaietl  nnthrav  cultures  highly  susceptible  animals 
become  able  to  resist  virulent  bacilli.  After  vaccination  men  resist  small- 
pox. Not  only  do  experimental  evidences  thus  accumulate  lo  interest  us, 
but  clinical  evidences  of  body  changes  produced  by  disease  abound.  It  is 
said  that  a  second  attack  of  yellow  fever  in  the  same  person  ts  unknown. 


Fig.  199. — Phagocytic  cells  with  incorporated  badUi  (MetschnikoflT). 

Scarlatina,  measles,  mumjis,  rotheln,  etc.,  of  the  childhood's  diseases  rarely 
occur  more  than  once  or  recur  only  ai  long  intervals.  It  is  clear  that 
because  ihc  germs  ot  these  disea.scs  have  lived  in  the  body  it  has  become 
changed,  strengthened,  and  is  able  to  combat  them  thereafter. 

It  is  not  impos-sible  that  the  natural  irritability  of  the  tissues  has  some- 
thing to  do  with  the  ac(]uired  resistance  attained  by  contact  with  bacteria. 
Nearly  all  acquired  immunity  is  histogenic,  and  depends  cither  upon  the 
direct  activity  of  the  cells^  as  shown  by  phagocytosis,  or  upon  the  production 


N 


Fit;.  900. — Leukocyte  with  mcorpuruteU  bacilli,  illu&iruling  phagocytosis  (MclschrnkDRT ). 


of  alexins,  by  which  the  bacteria  of  their  toxins  are  destroyed,  it  may  be 
possible  that  the  first  occurrence  of  a  specific  disease  is  accomiianied  by  a 
certain  stimulation  of  the  cells,  whose  irritability  to  the  hitherto  unknown 
stimuli  causes  iheni  lo  contract  and  become  inactive.  If  once  they  are  able 
to  endure  without  injury  the  effects  of  the  irritation,  the  same  stimulation 
will  not  again  influence  them  to  the  same  degree,  atid  a  definite  grade  of 
immunity  is  attained.     Thus,  in  cases  of  black  leg  vaccination,  it  has  been 
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found  that  in  the  first  attack  ihe  phagocytes  often  refuse  to  take  up  the 
bacteria,  so  that  for  a  time  there  is  a  varying  degree  of  extension  and  liniita- 
tioii  of  llie  iJiseuM.*  proces.s.  V>y  and  by  the  phagocytosis  becomes  more 
active,  the  bacteria  are  taker  up  and  destroyed,  and  the  animal  recovent. 
In  all  subseLiucnt  infections  the  leukocytes  immediately  take  up  the  bacilli 
and  destroy  them. 

Acciuired  immunity  depends  in  |>art  upon  antitoxins.  Exi>eriments  made 
to  show  that  il  is  the  antitoxin  formed  in  the  infectious  processes  that  con- 
fers the  immunity  usually  fail  to  demonstrate  the  jtresence  of  sufficient  anti- 
toxin in  the  bloud,  and  all  the  evidence  points  to  the  gradual  elimination  of 
the  antitoxin  by  the  excretory  organs^  so  that  it  is  almost  certain  that  per- 
manent ar<iuircd  immunity  cannot  dejiend  upon  it. 

The  artificial  introduction  of  antitoxic  serums  into  animals  invariably 
brings  about  perfect  inimEmiiy  against  the  disease  for  which  the  antitoxin  is 
sjjecific,  but  imliices  iiiHuunity  of  purely  i^assive  and  liematogenous  character 
of  limited  duration,  and  persisting  only  so  long  as  the  antitoxin  remains  in 
the  blooil. 

Spontaneously  acquired  immunity  is  illustrated  in  yellow  fever, 
whith  is  acquired  by  accident,  but  which,  ujjon  recovery,  leaves  a  [jermanent 
immunity  behind  it.  It  may  also  result  trom  accidental  infection  with  a 
slightly  different  disease  or  a  modified  form  of  the  same  disease,  as  in  vac- 
cinia, which,  when  accidentally  acquired  from  the  cow's  udders  during 
milking,  conveys  immunity  again.st  small-pox. 

Experimental  immunity  may  be  the  result  of  intentional  infection 
with  the  cause  of  the  disease,  as  in  the  old-fashioned  inoculation  against 
small  pox.  or  liy  inoculation  with  vacrinrs^  surh  as  are  now  used  to  prevent 
anthrax  and  black-leg,  and  consist  of  attenuated  bacteria  sjKrcific  for  the 
disease.  It  may  also  result  from  a  treatment  described  as  '•//;/«/// wW//V;//," 
in  which  carefully  regulated,  fre4[uent]y  re|:>eatcd,  progressively  increasing 
doses  \}i  the  bacterial  or  other  poison  are  given  until  tolerance  is  act|uired 
and  immunity  attained.  This  form  of  imnmnity  is  one  of  the  most  difficult 
to  understand  and  merits  extended  discussion  under  the  term  forced  im- 
munity. 

Forced  Immunity  is  an  unnatural  process  by  which  the  resisting  powers 
may  be  !tvcre%ised  to  an  extreme  degree.  It  is  most  interesting  and  instruc- 
tive to  observe  that  though  it  is  possible  to  render  naturally  susceptible 
animals  immune  against  certain  poisons  and  infectious  microorganisms,  in 
amounts  many  times  that  which  must  have  been  fatal  in  the  natural  state, 
this  increase  of  resistance  cannot  go  on  indefmitely.  This  fact  is  well  shown 
in  the  experimental  work  done  in  connection  with  tetanus  and  dii>hlheria  in 
the  production  of  the  antitoxins.  'Ihe  horses  or  other  animals  used  are 
given  frei|uently  repeated,  constantly  increasing  doses  of  the  respective 
toxins  during  a  jieriod  of  time  extending  over  months,  and  fmally  accpiire 
an  extraordinary  tolerance,  by  which  they  can  endure  hundreds  of  times  the 
originally  fatal  dose  of  poison.  Il  appears  as  if  the  endurantc  was  indefi- 
nite, yet  if  the  dosage  is  continued  beyond  a  certain  point,  whit  h  probably 
differs  with  each  individual,  the  lolerance  ceases,  signs  of  poisoning  inune- 
diatelv  appear,  nnri  the  animal  may  fmally  succumb  to  doses  much  smaller  than 
those  it  h«is  been  in  the  habit  of  receiving.  This  phenomenon  is  not  at  all 
to  be  confounded  with  the  **  cumulative  action  **  of  drugs,  for  if  one  is  care- 
ful not  to  overstej»  the  mark  of  tolerance,  the  administration  of  properly  reg- 
ulated doses  may  be  persisted  in  almost  indefmitely. 

1*he  most  interesting  phenomenon  of  forced  immunity  is  the  api)earancc 
in  the  blood  of  a  new  protective  body  known  as  antitoxin,  fly  antitoxin  is 
meant  (I  peculiar  protective  energy  manifested  t*y  certain  proteids  contained  in 
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ih€  hh^d-terum  of  ammals  with  fcrteJ  tmmatmfy.  The  protecti've  oatxzre  of 
the  utnoxin  U  obGcrved  when  blood  withdnirn  from  the  anhad  is  intto- 
doccd  iPto  another  aDimal,  which  inin>cdi2tel3r  develops  a  degree  of  touDD- 
mtj  esacdy  in  pniportioii  to  the  quantity  and  strength  of  the  blood  utfciicd. 
The  fubiect  has  been  most  thoroughly  worked  o^rer  io  rektioo  to  diphthern. 
and  tetaniBp  serpeat'si  venoiDf  and  ricin  and  abna,  and  for  all  of  these  there 
are  «pect6c  anlitojum  which  arc  no«'  produced  commercially  and  investi- 
gated most  accurately  as  to  the  c\act  protective  strength  contained,  this 
strength  bein^;^  expressed  in  units,  arbitrary-  in  nature  and  varying  in  exact 
significance  with  each  kind  of  senini. 

Antitoxicity  u>  a  phenomenon  of  tmniunity.  The  tolerance  attained  by 
the  animal  during  forced  immunization  docs  not  depend  up»on  the  antitoxin^ 
eljic  the  phenomenon  of  hy|^)cr»cn5iti\Tty  to  the  poison  mentioned  above  could 
not  occur,  and  the  tolerance  to  the  poison  would  be  unlimited. 

The  action  of  antitoxin  is  not  exerted  upon  the  bacteria.  It  is,  as  its 
name  ttuggests^  an  antidote  for  the  toxin.  Antitoxins  are  formed  by  immu- 
nization again-st  ricin,  abrin,  venom,  arsenic,  and  other  poisons  not  bacterial 
in  origin,  as  well  as  the  ]>owerful  micro-organismal  poi^ns.  The  protec- 
tive |)Owerof  the  antitoxins,  therefore,  depends  upon  action  upon  the  poison- 
ous products  of  the  bacteria,  not  upon  the  destruction  of  the  bacteria  them- 
selves. 

In  what  ntanner  the  antitoxin  annuls  the  effects  of  the  poison  is  very 
uncertain.  It  is  thought  to  be  by  a  direct  chemical  action,  and  much  e\-i- 
dence  Itas  been  brought  forward  to  show  this  to  be  the  case.  I'hus,  when  a 
certainly  determined  fatal  dose  of  toxin  is  mixed  with  a  carefully  propor- 
tioned dose  of  antitoxin  that  will  annul  its  eflfect,  not  only  can  this  mixture 
be  introduced  without  harm  into  an  animal,  but  ten  times  and  one  hundred 
limc<  this  fata!  dose  plus  ten  or  one  hundred  times  the  protective  dose  can 
likcwi%  I:>c  given  without  harm.  It  has  l:)een  shown  that  when  ricin  and 
aniiricin  are  brought  in  contact  with  each  other,  a  definite  chemical  reac- 
tion takes  place.  '  If  animals  immunized  by  antitoxin  injections,  so  that  sub- 
cutaneou.i  injections  of  the  tetanus  toxin  are  without  effect,  are  injected  with 
the  toxin  into  the  brain,  they  succumb.  Behring  has,  however,  explained 
this  in  such  a  manner  as  to  make  it  suppon  the  theory  of  chemical  neutrali- 
zation, for  he  observes  that  the  antitoxin  in  the  blood-vessels  of  the  animal 
escapes  slowly  through  the  endothelial  cells  o(  the  capillaries,  not  being  a 
dialyxabic  sulSsianre.  If,  however,  the  toxin  is  injected  into  the  brain, 
ivhcrc  it  can  act  upon  the  nerve-cells  before  it  comes  in  contact  with  the 
antitoxin,  itscflert  is  apparent.  If,  however,  during  the  operation  of  inject- 
ing into  the  brain,  the  blood-vessels  are  damaged  so  that  the  blood  may  flow- 
out  and  mix  with  the  toxin,  the  antitoxin  it  contains  acts  upon  the  toxin, 
neutralizes  it,  and  no  effect  is  noted. 

Others  rcjett  the  chemical  theory  and  view  the  activity  of  antitoxin  as 
the  result  of  tissue  sliuuilation.  In  disproof  of  the  chemical  theor)*  it  has 
been  shown  that  if  mixtures  of  venom  and  antivenene  were  made,  so  as  to  be 
neutral  for  rabbits,  and  were  then  heated  to  a  temperature  dc-struciive  to 
the  antivenene.  but  not  destructive  to  the  venom,  the  protective  j»owcr  dis- 
api>C3red,  leaving  the  venom  unchanged  and  capable  of  killing  rabbits  ;  that 
mixtures  of  toxin  and  antitoxin  of  tclanus  which  were  harmless  for  animals 
of  one  species,  were  still  poisonous  for  those  of  other  species,  showing  that 
unrombincd  toxin  remained  and  that  mixtures  of  toxin  and  antitoxin  neu- 
tral for  healthy  animals  were  poisonous  for  weak  or  ill  animals  of  the  same 
species. 

An  important  \yo\ui  in  connection  with  antitoxins  is  the  specificity  of 
their  action.     Antitoxins  are,  as  a  rule,  specific  for  those  particular  toxins  by 
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whose  stimulations  they  were  protliu  cd.  There  are,  however,  enough  excep- 
tions to  this  to  make  il  prol>ul)le  that  the  aruiioxiii  ih  sficcifii:  only  in  that  it 
excites  10  activity  those  [»arli(  ular  tells  of  the  l»o<ly  thai  arc  especially  acted 
ui>on  ljy  the  related  toxin.  Thus,  tetanus anlitoxin  ]iroiect^  j>ertcctly  against 
tetanus,  and  ]jariially  against  st-rpuiu's  venom,  but  is  entirely  devoid  of  pro- 
tective action  against  diphlhtria,  ritin,  ahrin,  etc.  Antivencnc  protects  per- 
fectly against  venom  and  j)artially  against  alirin,  but  is  inactive  against 
dijththeria,  tetanus,  and  ricin.  Antiabrin  [jfotects  perfectly  against  abrin, 
and  incidentally  exerts  some  protection  against  diphtheria  toxin,  serpent's 
venom,  and  ricin.      Diphtheria  antitoxin  protects  only  against  dijihihcria. 

Antitoxins  arc  but  one  cla^s  of  anti-bodies  forn»ed  by  the  stimulated  or- 
ganism, and  since  their  discovery  there  have  been  demonstrateil  many  others 
whose  actions  antagonize  rennet,  dissolve  tissue  elements,  prevent  coagulation 
of  the  blood,  dissolve  yeasts  and  bacteria,  and  ottasion  other  extraordinary 
reariions.  Some  of  these  nriivities,  like  ibnt  of  antitoxin  upon  toxin,  are 
direct,  but  others,  such  as  those  engaged  in  the  soJulion  of  cells,  are  indirect 
— /.  A,  acconi[)lished  through  the  interniedintion  of  some  third  liody.  There 
seems  to  be  no  doubt  but  that  the  <  e]lsolvenls  formed  by  ihc  repeated  intro- 
duction of  this  or  that  kind  of  cellular  tissue  into  the  botly,  and  known  as 
<yUUo.\inSy  arc  to  [ilay  an  in'i[iortant  i»ari  in  ex]>laining  many  not  now  under- 
stood jiathologic  pbenoiiiena.  It,  thert-foru,  becomes  necessary  to  devote 
some  attention  to  them,  taking  first  the  antimicrobic  or  bacteriolytic  aclivity. 

In  various  forms  of  fort:i:d  immunity  the  blood  may  show,  in  addition  to 
its  antitoxic  i>hcnonienon,  a  new  peculiarity  in  that  it  becomes  aniimicrohic 
or  bacteriolytic,  and  so  able  to  dissolve  micro-organisms.  Bacteriolytic 
serums  are  produced  by  the  injection  of  the  Imcteria  in  living  or  dead  culture. 
Like  the  other  anti-bodies,  they  are  s[iei  ifir.  That  is,  thcyarc  solvent  solely 
or  chieHy  for  the  yiarlicular  liai  teria  used  to  excite  their  formation.  They 
are,  therefore,  specific  cytotoxins  active  upon  Iwictcria.  The  actual  solution 
of  the  cells  caused  by  bacterial  and  other  cytotoxins  seems  to  be  acconifilished 
by  a  substance  always  present  in  the  normal  blooil.  and  variously  known  ius 
the  compicmtntaiy  body^  alexin ^  cytasi\  /ysiti.  or  iufifhnrn/.  This  is,  however, 
unable  to  act  except  in  the  presence  of  another  body  ivhose  presence  may 
result  solely  from  ex|>erimental  manipulation,  and  is  variously  called  ambo- 
ctpiot^  immunr  btuiy,  substance  sensibilisatnce^  d€stnon,fi.\atetn\,  etc.  It  is,  in 
reality,  this  body  only  that  is  produced  in  consefjuence  of  the  immunization, 
but  its  presence  is  the  occasion  of  the  solvent  action  exerted  by  the  comple- 
mentary body  or  alexin.  The  sjjccific  cytotoxic  serums  have  not  yielded 
practical  therapeutic  results,  as  have  the  antitoxic  serums,  because  no  means 
has  yet  been  devised  10  increase  cxf>erimentally  the  comjilementary  body  by 
whose  coiipenitioi)  alone  they  can  become  active. 

[mmunily  may  be  destroyed  and  the  immune  animal  made  sttscc])tible. 
Immunity  seems  to  depend  largely  upon  the  vital  condition  of  the  animal. 
Those  in  feeble  health,  exhausted,  starved,  etc.,  Ix^comc  more  and  more  svis- 
ceptible  to  disease.  Not  only  do  they  become  more  susceptible  to  infection, 
but  also  to  intoxication.  Glycosuria,  experimenially  produced,  is  found  lo 
be  very  destructive  to  immunity.  Sometimes  mixed  infections  are  followed 
by  disease  and  death,  when  cither  micro-organism  given  alone  might  easily 
be  overcome. 

The  relativity  of  immunity  has  already  been  discussed,  and  the  fact 
that  no  shaqi  line  between  immunity  and  susceptibility  exists  has  been 
pointed  out.  It,  therefore,  becomes  apparent  that  variations  in  the  virulence 
of  the  rnicro-organism  may  have  the  greatest  inlluence  upon  inmmnity. 
Where  there  is  a  feebly  virulent  organism,  immunity  may  seem  to  Ikt  a  fact  ; 
though  when  the  same  organism  is  examined  in  an  exalted  degree  of  virulence, 
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the  immunity  is  al)sent.  Thus,  the  ral>bit  readily  resists  anthrax  vaccints  I. 
and  11.,  the  tir>>t  fatal  lor  while  mire,  the  second  fatal  for  ^uinca-jiiys,  but  suc- 
cumbs to  more  viruleru  aiiihmx  Iwi  illi.  Coniliinations  ot  bacteria  may  fail 
ID  kill  susieptibic  animals  because  their  meiabolii  prodtuts  may  neiitrab/.e 
each  other,  or  because  one  may  uljsorb  with  avidity  certain  elements  nei  es- 
sary  to  the  other  or  excrete  somu  jirotiut  I  inhil)itory  or  destructive  to  the 
other,  so  that  ilie  variation  of  the  micro-organisms  alone  will  have  great  in- 
fluence upon  ininiunity. 

Explanation  t>f  Immunifx. — Immunity  has  not  yet  been  satisfactorily  ex- 
plained, riie  moderu  theories  tc-a«  h  ili;it  imnumity  depends  uiK»n  pha^ocy- 
iosis  or  the  dcsinictii^n  {)f  microparnsitcs  and  their  toxins  by  phagocytes 
or  \\\yo\\  the  chemical  anion  of  the  body-juices.  The  best  explanation  is 
contained  in  the  so-called  "  latcrat-chain  iheury  "  of  Khrlith. 

'The  lateral-chain  theory  of  imrnunily  is  one  of  the  most  pregnant 
hy[>ollieses  thai  ha^  been  iiitroducudl  into  medical  science,  and  enables  us  to 
represent,  vviih  reasonable  accuracy,  certain  operatinus  of  the  body  of  which 
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Fig.  aoi. — Ery%i|>clas  of  the  eyelid  :  a,  Epitheli.il  layer  invaded  by  occasiunal  leukocytes; 
i,  Invasion  nf  sulicpithcliaj  Us5uc  by  streplococd  and  leukocytes;  (,c,  slrcplococci  iiiclo&cd  in 
leukocytes  (Wocliselbaum). 


in  the  past  our  ideas  were  most  chaotic.  It  is  leased  uj^wn  the  phenomenon  of 
relbdar  nutrition,  and  su])pt>«H's  that  the  cells  possess  specitic  artinilies  for 
purljcular  nutrient  molecules  through  ^^  tatptors^^  or  hypotheti<  appendages 
similar  to  the  lateral  chains  of  cheniital  molecides.  Thc^sc  receptors  or  com- 
bining or  fixing  ])rocesst.-s  are  [>eciiliar  in  that  they  are  capable  of  uniting 
only  with  molecules  possessing  corresponding  cotnbining  ai)pendages  or 
"' haptophorcs. "  'ITie  cellular  nutrition  is  supposed  to  go  on  continuously 
through  combinations  formed  by  the  union  of  haptophores  and  receptors. 
Certain  toxic  or  otherwise  active  sul>stances  are  supposed  now  and  then  to 
possess  haptophores  corresjionding  to  the  receptors  of  certain  cells,  and  in 
this  manner  are  able  to  attach  themselves  to  the  cells  and  art  upon  them. 
It  has  thus  I»een  demonstrated  that  tetanus  toxin  has  such  a  jmuer  of  com- 
bining with  the  cells  of  the  central  nervous  system.  When  such  a  combina- 
tion is  made,  two  [wissibilities  arise — either  the  cell  is  [trcvented  from 
mnintaining  its  nutrition  because  of  the  exclusion  of  the  appropriate  mole- 
cules by  the  attached  molecules  of  the  strange  compound,  or  the  attached 
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molecules  may  themselves  act  upon  the  cell  with  stimulating,  intoxicating, 
or  fatal  effect.      I'his  explains  why  certain  animals  lacking  the  appropriate 
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Fig.  303- — Dia^ammatic  nrpresenlation  of  Ehrlich's  lateral-chain  theory  of  immunity  :  t 
^ows  a  normal  cell  with  its  various  laieml  chains ;  in  a  is  shown  the  union  bciwpon  receptor 
and  haptophore :  3  shows  liberated  receptors :  4  and  5  show  indirrcl  union  by  means  of  the 
tntcrmediatc  body  or  amboccpior  (Ehrlich,  Croonian  Lecture,  Prp£.  Royai  Society  of  London, 
1900,  Tol.  Ixvi.,  p.  437}. 

receptors    fail    to   experience  ill  effects  from  administered  toxins,  and  so 
explains  natural   immunity. 
30 
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If  the  cell  is  not  overcome  by  having  its  receptors  occupied  by  the  foreign 

haptophores,  it  may  regenerate  new  receptors  and  then  possess  so  many 
receptors  as  to  permit  the  attachment  of  many  more  haptophores  should  the 
foreign  substance  again  present  itself.  The  more  numerous  the  combination 
of  haptophore  and  receptor,  ihe  greater  the  number  of  rcccptor>»  that  would 
be  regenerated.  Acquired  immunity  probably  dei>ends  upon  the  increased 
number  of  receptors,  by  which  a  greater  quantity  of  specific  poison  can  be 
disposed  of.  If  through  repeated  stimulation  the  regeneration  of  receptors 
becomes  excessive,  they  may  be  liberated  from  the  cell  and  circulate  in  the 
blood,  still  retaining  the  ability  of  combining  with  the  appropriate  hap- 
tophores. 

The  formation  of  anti-hodies  is  thought  to  depend  upon  the  presence  of 
large  number  of  receptors  in  the  blood  of  the  repeatedly  stimulated  animals 
whose  cells  have  been  compelled  to  regenerate  enormous  numl.>ers  of  recep- 
tors, that  are  subsequently  discharged  into  the  blood.  Thus  the  lateral- 
chain  theory  explains  natural  immunity  through  the  absence  of  appropriate 
receptors,  acquired  mimunity  through  regeneration  of  receptors,  and  anti- 
body formation  through  the  liberation  of  excessive  receptors  into  the  tissue 
juices. 


CHAPTER    X. 

INFECTION  AND  THE  INFECTIOUS  DISEASES. 

INFECTION. 

.  Infection  is  the  successful  invasion  of  the  body  by  parasites  It  may 
refer  to  iht:  habitual  presence  of  bacteria  upon  the  skin^  in  the  nose,  mouth, 
intestine,  vagina,  car,  etc.,  or  it  niay  refer  to  the  occasional  invasion  of  the 
tissues  by  bacteria  whose  accidental  entrance  and  successful  invasion  are 
succeeded  by  disturljances,  local  or  general,  immediate  or  remote,  caused  by 
their  metabolic  products,  or  it  may  refer  lo  the  presence  of  worms  or  otiicr 
larger  paraisites. 

The  almost  ubi(|tiitous  distribution  of  microfiarasltes  of  all  kinds,  the 
(act  that  many  arc  regular  tenants  of  the  human  body,  and  the  remarkable 
activities  of  the  bacteria,  combine  to  make  them  the  most  common,  as  well 
as  the  most  im])onant,  infecting  jiarasites,  and  to  narrow  down  the  meaning 
of  the  word  "  infection  "  to  invasion  by  bacteria. 

Infection  may  depend  upon  niicroparasites  regularly  living  at  our  expense 
upon  the  skin,  in  the  bowel,  and  in  the  moist  siiperfirial  cavities  and  aper- 
tures of  the  body.  Such  are,  for  the  most  part,  harmless  under  all  circum- 
fitanccs,  but  may  l>ecome  troublesome  and  even  fatal  should  their  activity  be 
unusually  stimulated,  or  should  the  resisting  power  of  the  host  be  reduced, 
or  should  some  f>oint  of  diminished  resistance  present  itself,  or  infection 
may  depend  ujjon  ihe  operation  of  entirely  foreign  organisms  that  acci- 
dentally enter  and  establish  themselves  in  the  body. 

The  ability  of  a  mit  ro-organism  of  either  class  lo  endure  the  defensive 
mechanism  set  in  operation  by  the  body  determines  that  it  is  /d//^»i,vw;>  or 
disease-proilucing.  Pathogenesis  de[>ends,  however,  ujion  varying  peculiari- 
ties of  the  organism,  its  ]iroducts,  the  tissues  invaded,  and  the  condition  of 
the  host.  Certain  organisms  and  groups  of  organisms  seem  to  invade  the 
body  more  freijuently  than  others,  their  recurring  appearance  being  char- 
acteri/.ed  by  lesions  of  sufficient  uniformity  to  establish  a  type  of  infection 
or  even  a  spet  lal  disease. 

MicroiKirasiies  with  similar  metalxtlic  products  usually  produce  similar 
lesions,  the  most  frei]uently  obser\'cd  being  an  actively  chemota<-tic  body 
that  lends  to  suppuration.  When  a  diseased  condition,  such  as  su])j>uration, 
results  from  the  activity  of  any  one  of  a  numV»er  of  organisms,  it  is  said  to 
be  nort'Specijit  ;  when  it  results  from  the  activity  of  hvX  one  organism,  it  is 
specific,  as  tuberculosis,  leprosy,  etc. 

These  principles  will  become  more  evident  as  the  particular  diseased  con- 
ditions and  their  parasites  are  considered. 


INFECTIOUS  DISEASKS  CHARACTKRIZED  KSSENTIALLY  BY  LOCAL 
MANIFESTATIONS   OF  ACUTE   FORM. 

INFLAMMATION. 
Inflammation  is  the  sum  of  the  jthenomena   manifested   by  an  injured 
tissue.     The  phenomena  are,  for  the  most  part,  reactionary  and  reparative  ; 
some  are  destructive  and  disintegrative. 
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Originally  applied  to  what  was  supposed  to  be  a  definite  disease  whose 
cardinal  syniploms  were  "dolor,  color,  rubor  cum  tumor,"  the  advance  of 
knowledge  has  entirely  changed  our  conception  of  it,  and  an  investigation 
into  its  minutia;  forces  us  to  admit  that  there  are  included  in  inflanunatiou 
many  closely  related  but  entirely  dissimilar  processes.  Inflammation  liajs  at 
present  very  little  to  do  with  '*  burning,"  and,  like  '*  malaria,"  the  term  no 
longer  properly  describes  the  condition  to  which  it  is  applied.  It  is  unfortu- 
nate that  cnsioin  prevents  us  from  casting  it  aside  altogether  and  discussing 
the  phenomena  in  j>articular,  instead  of  in  general. 

Etiology. — lullanitnation  dei>ends  upon  any  kind  of  injury  or  damage. 
In  the  great  majority  of  cases  it  is  caused  by  micro-organisms  infecting  the 
tissues,  and  the  frequency  with  which  infection  accompanies  inflammation 
has  led  some  to  the  erroneous  assumption  that  inflammation  must  always 
de[>end  upon  bacteria. 

Inflammation  may  be  infectious  or  nonin/eciious.  The  former  are  fre- 
quent ;  the  iattcr,  comjjaratively  rare. 

Non-infectious  inllanmiations  may  t>e  caused  by  traumatic  injuries,  such  as 
contusions,  burns,  blisters,  etc.,  the  application  of  croton  oil  and  other  irri- 
tants, or  the  introduction  of  certain  bacterial  products.  Their  lesions  are 
identica.1  with  those  o^  the  infective  variety,  except  that  bacteria  are  absent. 

Non-infectious  inflammations  readily  become  infected  from  the  body  sur- 
faces, upon  which  bacteria  always  occur,  and  many  of  the  cases  in  which 
bacteria  were  found  in  what  should  have  lieen  non-infectious  lesions  can  l>e 
explained  as  artefacts  de|)ending  upon  secondary  infection. 

Bacteriology  of  Inflammation. — There  is  no  specific  Ijacterium  of  in- 
flanmialion,  although  a  few  common  organisms  which  occur  alone  or  together 
in  the  majority  of  suppurations  are  sometimes  erroneously  so  called.  In 
order  that  a  bacterium  shall  be  pyogenic,  all  that  is  necessary  is  that  it 
be  able  to  maintain  a  parasitic  existence  and  have  chemotactic  products. 
The  micro-organisms  most  frequently  observed  in  suppuration  are  external 
parasites  of  the  body,  and  arc  common  upon  its  surfaces,  in  its  various  re- 
cesses, and  in  the  alimentary  canal.  A  few,  however,  are  strangers  and  are 
admitted  accidentally. 

The  common  organisms  of  suppuration  are  Staphylococcus  pyogenes 
aureus,  Staphylococcus  jiyogenes  albus,  and  Streptofoccus  pyogenes.  TTic 
rarer  organisms  are  the  gonococcus,  the  typhoid  and  the  colon  bacilhis, 
UacilLus  pyocyaneus,  Bacillus  proteus  vulgaris.  Bacillus  tuberculosis,  and 
Bacilhis  nuillei. 

Btaptiylococcaa  pycwe&M  anreui  !•>  commonly  found  upon  thr  skin,  in  the  mouth, 
upon  thr  conjunctiva,  etc.  It  '\%  [j<j>sible  that  under  normnl  conditionii  it  is  devoid  of  rini- 
lence.  and  acquires  pathogenic  properties  only  when  nbnorma)  conditions  arise.  It  is  the 
most  frequent  organism  found  in  &u|ierficial  suppumlions. 

The  organism  is  spheric  in  Nhitjic,  and  measures  nbniit  0.7  m  In  diamcler.  As  no  definite 
arransement  of  \\\r  cocci  exisis,  Ihey  gather  logelhi-r  in  irregular  clusters  and  arc  %o  found  in 
the  pus  and  in  the  tissues.  Cocci  that  are  a)jout  lo  divide  are  somrwhat  larger  than  the  f>ihcrs 
and  slightly  ovotd  n  shape.    No  spores  or  HagellH  are  observed,  and  the  ori^anism  is  not  motile. 

The  staphylococci  stiiin  well  and  are  l>cautifully  colored  by  Gram's  method.  Thcv  grow 
luxuriantly  between  18*'  and  39**  C  .  upon  all  the  "artificial  media,  (he  only  characteristic  of 
their  vegetalinn  being  what  is  described  as  a  "  golden-yt-llow  "  color,  but  which  is  usually  a 
fiuIeU  yellow  color.  The  pigment  formation  is  perhaps  best  seen  upon  potato.  The  iiaphy- 
lococcus  liquefies  gelatin  through  an  enrymc.  and  in  punclun-  culturrs  produres  a  long,  taper- 
ing, tubular  liquefiction.     It  coagulates  milk  and  digests  the  casein  which  it  contains. 

The  rrc'jgniiion  of  the  organism  is  rosy  if  its  source  is  known,  but  difficult  otherwise,  as 
nc.irly  all  its  p**culiarities  arc  shared  by  other  micro-organisms. 

Tlie  pathogenesis  of  Staphylococcus  aurtrus  is  VArialJIr.  When  freshly  isolated  from  pus.  it 
readily  kills  rabbits  and  other  animals  by  pyemia  or  septicemia.  In  these  cases  it  is  found  111  the 
blood  vessels  in  the  form  of  micro-orgaaismal  emboli,  or,  if  the  anim.U  lives  longer,  in  the  smtill 
abscesses  to  which  these  emboli  give  origin.  The  c»»ccu*  h.-is  been  shown  by  eitperimenl  lo  t»« 
pathogenic  for  man,  furuncles  having  resulted  from  rubbing  it  into  the  skin,  and  abscesses 
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Fig.  903. — St;ipft>  l.i(_..n_.i-.  pyogenes  au- 
reus from  ;in  Lii;at-Ji;.ir  tuliurt:  (X  looo) 
(tiiinthcrj. 


from  its  deeper  inoculation.  When  admiited  through  accidental  punctures  of  Ihe  finjfen  into 
which  it  has  rntered,  it  has  caused  muAt  dangerous  lesions. 

From  insignificant  lesions  of  the  surface  it  may  be  cmboUcalW  admitted   into  the  circula- 
lion  and  product*  rnilMLiirtJiti-i.  ostitis,  periostitis,  o^teomvelilis,  peritonitis,  pericarditis,  etc. 

Staphylococotu  pyogeuw  mlbui  maybe  a  colorless  form  of  the  Stuphylococcus  aureus 
or  nvay  be  a  iepar.iu-  spt-cii-s.  Ii  differs  from 
lis  relative  only  in  the  abscncf.-  of  the  yellow 
pignieni  formation.  In  nil  probabiliiy  (he  white 
staphytococcuft  is  less  virulent,  and  cunseciuently 
less  dangerous,  than  the  "  golden  ^tnphylococ- 
CU4.''  The  two  species  are  not  infrequently 
assoc-iated.  and.  In  general,  wh.il  has  l>een  said 
iif  the  Slapliylococcux  aureus  .i[ipht*s  equally  lo 
tlie  Slaphylucuccus  alliu*. 

Btaphrlocoooua  epldemUdtB  albua  is  not 
infrequently  lound  in  ilennul  riuppur.itions,  hut 
as  this  organism  \i>  habituatlv  present  u[>i<n  the 
skin  and  readily  grows  on  inrdia  of  all  kinds. 
lis  presence  m  pathologic  lesions  may  be  ncci- 
deniul.  On  the  oilier  iKind,  it  may  be  that  it  is 
the  cause  of  m^iny  of  the  lesions,  and  hence  is 
an  organism  of  immense  importance  to  the  sur- 
geon. In  its  morphologic,  cultuial,  and  tine* 
lorial  peculiarities  it  r*'>enible3  the  other  staphy- 
lococci, and  masmucli  us  it  produces  no  color, 
particularly  resembles  Si.iphvl<x:occus  albus. 

8tr«ptoooi;cas  pyogenes  ts  one  of  the  most 
import.nnt  aruJ  nu-si  dangerous  micro-organ- 
isms. It  is  frequently  lound  ill  suppurations. 
although  it  is  not  so  common  as  the  staphy- 
lococcus, llic  natural  distribution  of  Ihe  or- 
ganism is  somev.hai  uncertain.  Manv  streptococci  arc  known  to  exist  in  nature,  and  many 
are  common  in  iJist-ases  and  in  suppuration  in  animals.  Some  arc  found  in  the  mouth,  othen 
in  the  inlcstme  nf  ni;in.  A  strcptocoecns  identical  witli  Streptococcus  pyogenes  in  morpho- 
logic, cultur-.il,  anil  tinctorial  peculiarities,  has  been  found  by  Kehleisen  in  erysipelas  of  man. 
and  has  been  called  iiiireptococcus  ery&ipelaiis.  It  is  probably  identical  with  the  gnglnal 
Streptococcus  pyogenes  of  Rosenbach. 

The  streptococcus  ts  a  spheric  organism  measuring  from  05  to  i  fi  in  diameter,  and 
arranged  in  rows  10  which  the  terms 
"  rosary."  "  string  of  beads,"  etc..  have 
been  applied.  Tlie  number  of  ctcci 
contained  m  one  of  the  chains  varies 
enormously.  At  one  lime  an  aliempt 
was  made  to  divide  the  streptococci  in 
various  species  acconlini;  to  the  lenRih 
of  the  chains,  the  fttreptacoccuB  MeTls 
having  short  chains,  tlu-  Streptococcus 
lonfU,  long  chains.  It  \sasalsoMip 
posed  that  tlu*  shorti-r  chains  facilitated 
tlie  readv  tninsportation  of  the  micro- 
organisms through  the  currenti^  of  body 
Huids.  hence  that  a  strrplococcus  that 
grew  in  this  form  wa*.  much  mure  viru- 
lent than  one  whole  long  chain  which 
could,  with  difficulty,  he  disrnl.mglcd 
and  transported. 

Tliere  seemed  to  be  no  v.ilidity  in 
this  differentiatiun.  and  it  has  been 
abandttned.  Whether  all  streptococci 
are  identical  or  only  closely  related  is 
not  known. 

Tlic  organisms  produce  no  spores. 
have  no  flagclla,  and  are  not  inutile. 
They  color  well  with  ordinary  solu- 
tions of  the  anilin  dyes  and  by  Gram's 
method.     They  do  not   liquefy  gelatin. 

The  streptococcus  grows  upon  most 
of  the  artificial  media,  hut  its  i^rowtli  is 

delicate.  Upon  obliquely  sulidiAed  gelatin,  agar-agar,  and  blood-serum  it  appears  in  the  form 
of  litilc  dewdrop-likc.  circular,  scarcely  elevated  colonics,  which  attain  their  full  size  in  about 
twenty-four  liours  al  37*  C,  '\)\v  colonies  never  In-come  confluent  so  .ts  to  form  a  mass.  In 
gelatin  no  lique&iction  occurs.     In  bouillon  the  streptococcus  produces  either  a  diffused  cloudi- 


Yw..  304.— Streptococcus  pyogenes  from  the  pus 
taken  from  an  abscess  (X  1000)  (Frankcl  and 
PfeifTer). 
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ncss  or  a  flocculent  sediment.  What  governs  this  is  not  known,  but  some  have  Uioughi  It  welt 
to  divide  the  cultures  into  difTusc  and  conglomcrnte  forms — Streptococcus  diffusub,  Strepto- 
coccuti  conglomt;ratu&.     Milk  is  cou^ulateil  nnil  digei^ted  hy  tlie  streptococcus. 

The  orgunism  produces  acids  and  grows  quite  well  in  acid  medio.  The  temperature  jii 
which  it  grows  is  rather  high,  its  best  dcvelopmt:nt  always  being  at  about  37°  C.  Il  ii  killed 
al  55"  C. 

Tlic  vitality  of  the  organism  is  low.  and  upon  most  media  the  cultures  must  be  frequently 
transplanicd  or  ihcy  dir.  When  kept  in  gelatin  or  agar-agar  punctures,  ihcjr  live  longer  than 
when  cultivated  upon  the  surfiice. 

Like  the  staphylococci,  the  recognition  of  the  .streptococcus  is  easy  if  one  knows  the  source 
from  which  it  is  obtained.  In  the  absence  of  this  information,  however,  it  may  be  impossible 
to  detfrmine  itiat  agivcn  culture  is  the  Streptococcus  pyitgene*  hominis- 

This  is  the  mor<;  true  in.Lsmuch  as  ihe  virulence  of  the  organism  is  remarkably  variable. 
It  1^  pcculi.ir  in  l>emg  pathogctiic  for  a  cert.iin  unimul  Rtid  not  for  others.  Thus,  because  a 
streptococcus  \\\\s  been  isolated  from  a  liitnl  case  of  human  infection  i*  no  guara,ntce  that  the 
culture  will  be  virulent  for  mice.  guiBen-pigs,  or  rubbiis.  The  reverse  may  also  be  true,  and 
a  streptococcus  highly  viruKnt  fur  mbbits  may  not  injure  man  or  liorscs.  It  even  seems  true 
that  when  permitted  lo  t-otonuc  in  the  animal  body,  it  develops  a  selective  tendency  for  those 
tissues  in  which  it  h:is  prfviously  colonircd  roofit  successfully. 

In  consequence  of  these  peculiarities,  the  effects  produced  by  the  streptococcus  vary  greatly 
under  both  natural  and  experimental  conditions,  luthe  throat  the  streptoc-occus  grow?  readily 
and  sometimes  produces  a  fibrinous  infliimm.idon  closely  resembling  diphtheria.  From  this 
throat  Iciion  il  may  be  absorlied  nito  the  circulation  and  occasion  a  deep  suppuration,  .\dmilled 
lo  an  external  wound,  it  may  c.uisc  .in  ordinary  atrtccsi.  .1  phlegmon,  or  er)'aipcLis. 

When  introduced  into  mice,  streptococci  which  have  been  r^centlv  isolated  usually  cause 
death  from  septicemia;  in  guinea-pigs  they  may  also  cause  septicemia.  When  introduced 
into  the  car  vein  of  a  rabbit,  they  may  cause  death  from  septicemia  in  a  day  or  two.  or  occa- 
sion pyemia,  if  death  is  delayed.  When  rabbits  are  inoculated  subcutanenusly  upon  the  ear, 
erysipelxis  commonly  results. 

"Hie  virulence  of  the  slrcpl(*coccu^  f.>r  any  p;inicular  ?.ppcics  of  animal  can  be  maintained 
by  frequent  pas$.ige  through  animals  of  that  species.  Nlarmorck  declares  that  attenuation 
lakes  place  during  the  intermediate  artificial  cultivation,  and  has  recommended  certain  media 
upon  which  ihis  do--*s  not  occur.  The  immunix-itinn  of  animals  to  the  streptococcus  is  attended 
with  little  difficulty.  The  serum  of  animals  immunized  for  a  long  time  is  bucteriolytic,  and 
can  sometimes  be  successfully  employed  for  treating  streptococcus  infection. 

In  human  pathologv  the  streptococcus  has  been  observed  in  suppur.iiion.  erysipelas,  alcera- 
tive  endoctrdiiis.  periostitis,  ostitis,  otitis,  meningitis,  emphysema,  pneumonia,  lymphangitis, 
phlegmons,  sepsis,  puerperal  endometritis,  infantile  enteritis,  and  pseudomembranous  angina. 
By  some  p.iihologists  Mn-ptococci  are  regarded  as  the  cau<<e  of  scarlatinal. 

The  OonocooGM  of  NeUsar. — This  is  a  minute  diplococcus  which  does  not  seem  to  occur 
in  nature  except  in  gonorrhea. 

Morpholi\i(y. — The  organism  alwa)-s  occurs  in  the  form  of  a  diplococcus.  Tlie  classic 
description  is  that  it  resembles  the  German  biscuit  called  a"'Semmel  "  ;  as  this  expresses  hut 
little  to  those  unfamiliar  with  the  delicious  "  brodchen."  it  may  be  well  to  add  that  111  shape  it  is 
much  like  a  cotfee-bean,  the  two  cocci  liaving  the  apprnitiniated  surfuees  flattened— sometimes 
even  appearing  concave.  Each  organism  measures  about  i  #*.  in  diameter.  No  spores  are  formed, 
there  are  no  fl.igclla.  and  the  organism  is  not  motile.  It  stnlns  with  tlic  aqueous  solutions  of 
the  anilin  dye*,  but  not  by  Gram's  method. 

Cttlth'tiiioa. — The  gunococcus  can  be  cultivated  from  the  creamy  pus  of  gonorrhea  and 
from  other  of  the  secretions  upon  a  mixture  of  blood-serum  and  ngnr-.igar.  Human  scrum 
is  best  adapted  to  the  purpose.  An  equal  (pianiity  of  il  and  of  melted  agar-a^ar  can  be 
poured  into  a  sterile  Petri  dish,  mixed,  and  allowed  to  sotidiftr.  The  pus  is  talsen  up 
with  a  platinum  wire  and  inoculated  by  a  scries  of  parallel  strokes.  The  colonies  of  gono- 
cocci  gruw  .It  a  temperature  of  37**  C  .  and  appe.ir  after  Iwrnty-four  hours  as  small,  grayish, 
translucent  points.  .Successful  transplantation  is  difrieult.  as  the  vitalitv  of  the  organism 
readily  wanes  upon  artificial  media.  The  appearance  of  the  colonics  upon  the  primary  cul- 
ture, their  failure  to  grow  upon  frequent  transplantation,  their  morphology,  and  their  refusal 
to  retain  Gram's  slain  are  churactenstic. 

Patkxfjptmtsis. — The  gonococcus  is  pathogenic  for  man.  and  excites  a  vcrv  acute  inflamma- 
tion when  its  foothold  IS  once  secured  upon  an  epithelium  of  the  squamon.^  ty]je,  li,  there- 
fore, causes  urethritis,  vaginitis,  cystitis,  balanitis,  posthitis,  conjunctivitis,  stomatitis,  etc. 
Its  ability  to  invade  columnar  epithelia  is  doubted  by  some,  hut  the  fact  that  gonorrhea  in 
men  may  be  complic^iled  by  vesiculitis  and  orchitis,  and  in  women  he  accompanied  by  or  suc- 
ceeded by  endometritis.  s.ilpingitis,  and  oophoritis,  may  indicate  it.  It  is  tliought  by  sonic  that 
these  Utter  lesions,  instcid  of  being  caused  by  the  gonococcus  itself,  are  dependent  upon  staphy- 
lococci and  streptncocci,  which  n^adily  invndf  the  tissues  denuded  by  the  gonococci. 

Gonorrhea  is  chiefly  obscrs'ed  in  the  fi)rm  of  urethritis,  tninsmitted  by  sexual  inter- 
course, although  the  infectious  organisms  may  he  carried  lo  oilier  parts  of  the  bfKly  by  the 
fingers,  etc.  l!  is  usually  a  local  infection  which  spreads  from  part  to  part  In  contiguity  and 
continuity  of  tjssne.  It  mav  m  rare  ci»rs  iHsiribuie  by  hlooil  metnstisis,  and  Kimnrrlie.il  endo- 
carditis has  been  observed  in  a  few  cases.     A  case  of  tliis  kind  which  I  studied  was  found,  in 


spile  of  the  gonorrhpa  and  associnled  orcliitis,  tu  have  endocarditis  dependiuj;  upon  another 
much  Iar|;er  diplocuccus,  which  stained  by  GrAm's  method. 

Though  the  vinilencir  «jf  the  gonococt-iis  for  man  is  very  niarked,  it  is  not  pathogenic  for 
ftnini.iU  lnlrntion.ll  inoculation  of  the  huniiin  urethm  bu&  lucccssfully  pruiluced  gonorrhea, 
but  with  (lie  exception  of  a  few  uiicuntirint-d  observations,  no  claims  of  successful  animal 
inoculation  have  been  made. 

BactllUfl  pyocyaneaa  is  frequent  upon  iht.*  hunmn  skin,  and  nol  infrequent  in  suppurative 
co^dlll<.n^.  It  ih  thought  by  some  to  be  in.^iru mental  in  theproduction  of  the  lesions  in  which 
it  occurs;  by  others  it  is  supposed  to  Ik*  a  harmless  saprophyte  ih.it  enters  the  woun<l  from 
the  conilguou;  skin.  It  i«  uiiually  found  in  association  with  other  urgunisms,  although  occa- 
sionally alone.  It  is  not  uncommonly  found  iu  the  throat  in  suspected  diphtheria  cultures, 
and  sometimes  in  cases  of  diphtheria. 

Morpko/o^. — The  biicilliis  is  very  small  and  delicate,  sometimes  rounded,  sometimes  some- 
what pointed  at  the  ends.  It  meusurcs  about  i  to  3  by  0.3  m.  ts  actively  motile,  and  has  a 
terminal  tiagellum  which  can  be  demonstrated  by  1-^fflcr's  method.  No  spores  are  produced. 
The  bacJIh  u»u:illy  occur  Mngly,  although  sometimes  two  are  joined.  No  long  hlaments  are 
formed. 

Staining. — Ii  sttins  readily  with  ordinary  solutionis,  but  nol  by  Gram's  method. 

C*///t'»i/j<««.— The  liicillus  pyocyaneus  1*  readily  cultiv.ttcd  upon  all  artificial  media,  and 
although  it  forms  no  spurrs.  the  culiures  c^n  readily  be  k^pt  for  long  periods.  It  is  most 
readily  secured  from  the  blue  or  bluc-grecn  pus  in  which  it  occurs  by  the  plate  method, 
the  colonics  apprnnng  early  as  small,  thin.  granuUr  dot*  which,  under  the  microscope,  show 
a  finely  granular  iieripherv  and  coarsely  grunular  center.  Liquefncttun  «»f  the  gelatin  begins 
shortly,  and  each  colony  becomes  surrounded  by  fluict,  its  granular  edges  melting  away  as  the 
motile  bacilli  detach.  'I"he  b.icillu*  i^  both  arirobic  and  anaerobic.  When  planted  in  gelatin 
punctures,  the  bacilU  grow  all  along  the  line  of  inoculation  and  upon  the  surface,  causing  the 
formation  of  a  long  narrow  funnel  at  first.  This  soon  widcas  as  the  gelatin  liquefies,  and  the 
Auid  becomes  more  and  mort-  turhid  from  thr  development  of  the  bacleri.^.  The  gelatin  sur- 
rounding the  liquefaction  becomes  green  and  fluorescent.  Vttimately,  all  the  gelatin  becomes 
fluid,  turbid,  and  conuiins  flocculi  which  finally  sediment,  forming  a  greenish  shme. 

l_  pon  agar-agar  the  growth  is  luxuriant  all  along  the  stroke  of  inocuhitixn.  and  forms  a 
grayish-green,  dry,  somewhat  metallic  film.  The  agar-agar  beneath  this — and  xfier  a  day  or 
two  all  the  agar-agar  in  the  tnl»e— becomes  grei-nish.  The  green  color  is  at  fir^i  bright,  but  in 
a  short  time  becomes  blutsli.  and  as  rime  passes  becomes  very  dark — almost  biaik  as  the  blue- 
green  color  deepens.  Sometimes  in&iend  of  the  blue-green  color  a  brownish  or  reddish-brown 
color  develops.  WTielher  the  color  of  the  agar-agnr  be  reddish-brown  or  bluc-grccn.  the 
grayish  band  formed  b\  the  growth  stands  out  in  contr.-tst 

Upon  potato  the  growth  forms  n  greenish,  rather  dry.  mass,  about  which  the  potato  may 
become  bright  green,  although  it  often  simply  darkens. 

Upon  biood-^erum  the  growth  is  green.  On  coagulated  white  of  egg  it  is  sometimes  bright 
green,  sometimes  merely  dirty  in  appearance.  In  peptone  solution  the  bacillus  may  form  a 
bright  Itliie  color,  hut  this  also  often  fails,  the  solution  simply  becoming  discolored. 

Ckemisfry-~'X\ic  blue  color  depends  upon  a  ptomain  known  as  pyocyanin  ;  the  green  color, 
upon  fluorcscin.     The  blue  pigment  usually  predommates. 

The  bacillus  also  produces  an  enxyme  by  which  lis  own  dead  are  dissolved,  and  by  which 
it  Is  said  other  bacteria,  and  proljablv  other  cells,  can  l>e  dissolved. 

/*./Mr;<'<"»»<'rw,— "WTr-n  freshly  isolated,  the  [bacillus  pyocyanens  is  pathogenic  for  the  lower 
animals.  When  virulent  cultures  are  injected  beneath  the  skin  of  the  guinea-pig  or  rabbit, 
they  cause  loeal  suppuration,  soon  followed  bv  septicemia,  from  which  the  animal  dies.  Intro- 
duced into  the  peritoneal  cavity,  it  causes  fibrinous  jind  purulent  peritonitis,  with  fatal  septic 
infection. 

Its  p.ithogenic  action  in  man.  as  has  already  been  said,  is  uncertain.  It  has  been  found  in 
the  saliva,  sputum,  and  sweat  of  comparatively  healthy  pcreons.  and  as  a  saprrjphyte  in  the 
stomach.  It  is  commonly  found  in  suppurating  wounds  and  in  tulwreulous  cavities.  It  has 
frequently  lieen  obM!r\'ed  in  purulent  otitis,  and  Js  occasionally  observed  in  fjericiuxlial  effu- 
sions, diphtheric  angina,  meningitis,  broiichopneumonin,  diarrhea,  dysenlerj-,  and  in  some 
coses  of  generalized  infrrtion 

BftcUlns  Proteus  Vulgwli.— This  organism,  which  was  first  observed  by  Hauser  as  a 
saprophyte  in  a  decompo^inij  inimal  infusion,  and  which  seems  to  be  nither  widely  distributed 
in  nature,  occasionally  presents  itself  unexpectedly  in  infectious  and  pyogenic  lesions. 

Morpholo;^. — Thr  urganwnis  arc  distinctly  bacillary  in  form,  although  somewhat  pleo- 
morphous.  and  hence  called  protrus.  Tlte  rods  may  be  very  short,  but  occasionally  grow 
into  longer  threads.  The  organism  measures  about  i.a  to  4  by  0.6  ^.  No  spores  are 
formed.  It  is  actively  motile,  and  has  flagella  arising  in  large  numbers  from  every  part  of 
the  surface. 

Sfaitiini^^^lx  stains  readily  by  the  ordinary  methods,  but  fails  to  slain  by  Gram's  method. 

Cmitithittfln — The  organism  grows  well  upon  nil  the  ordinary  media.  The  colonics  which 
form  upon  gelatin  plates  are  peculiar  in  that  they  are  extremely  irregular  in  outline,  and  con- 
sist of  actively  motile  filaments  of  bacilli  which  keep  changing  the  shape  and  position  of  the 
colonv  thai  can  truly  be  described  as  motile  and  nmelKtid.  This  ameboid  movement  of  the 
colonies  is  best  observed  in  thinner  gelatin  than  that  usually  employed  in  bacteriologic  work. 


3  1  2  INFECTION  AND    THE  INFECTIOUS  DISEASES. 

Puncture  cultures  in  gelatin  &bow  a  rapid  tubular  liquelaetion  that  is  not  at  all  cfaaruc- 
t«ri»ttc. 

Upon  the  surfucc  of  ngar-a^'ar  n  moui.  smooth,  thin,  &huiing.  transpareni,  sU^htly  grayi&li 
layer  ij  rormed.  Ii  \h  rarely  ever  luxuritmt.  and  does  not  rcAch  the  sides  of  the  tube.  On 
pnlaio  the  growth  forms  a  diriy  4li^colo^ntt(>^. 

Chrmtsiry. — Milk  i»  couguiateU  by  ih*.*  liacillu!-.  Dextruse  and  &iicroM!  jre  fermented. 
[ndol  and  phenol  are  formed  in  peptone-containing  media.  NitrAtes  are  reduced  to  niirilei. 
and  then  p.irtir  tr>  nmriiontu. 

PathtJ/^eneiu. — The  pr<tteu&  \i  po&sessetl  «.>f  very  ft:cble  pathogenic  properties.  In  aninialb 
iargu  doses  *.omclrnics  cause  ab.>>ces:>e^.  Vrry  lar^e  doM*.>  of  rtuid  cultures  seem  to  kill 
Ihpiugh  inioxi<;iiion.  In  man  the  pr.tt>'us  probiibly  mvrr  infects  the  normal  body,  bul  in  dis- 
eased tissue  it  is  >>amL>tttnea  able  to  secure  a  fuotttold.  It  has  thus  been  wfcured  Uotn  wound 
and  puerperal  mfeciionb.  purulent  )>crit<jnitis,  cndumcintis.  etc.  It  also  sometimeii  grows  in 
the  bladder,  cattsing  cy-itiltit.  pyt'lit  s.  and  even  n<  ptirit.<*.  It  h.iA  also  been  founil  in  acute 
infection*,  acute  febrile  jaundice,  or  Weil's  disease. 


The  pneunio<:otcus,  meningococcus,  typhoid  bacillus,  colon  Iwcillus, 
tubercle  bacillus,  and  oiher  i»alhogenic  organisms  more  rarely  associated  with 
stippiii^tion  will  l)e  described  in  more  appropriate  chapters. 

Classification.  —  liiflanimations  may  be  itt-ufr  or  chronic. 

Acute  inflammatioa  is  rapid  in  onset,  brief  in  duration,  and  destructive 
in  tendency, 

Chronic  inflammation  is  insidious  in  onset,  protracted  in  duration,  and 
characterized  by  progressive,  productive  lesions  that  show  no  lenticncy  to 
recover.  This  process  is  entirely  different  trom  anything  embodied  in  the 
orij^nal  conception  of  inflammation.  An  inrtamniator)'  condition  not  dis- 
tinctly acute  or  chronic  is  rre<]uenily  de^cribed  as  suhiuute. 

According  to  the  distribution  it  is  customary  to  s|>cak  of — 

Parenchymatous  inflammation,  which  aitects  the  essential  ftinctional  cells 
of  an  or^'an. 

Interstitial  inflammation,  which  affects  the  supporting  connective- tissue 
framework  or  snoin;i. 

Cartarrhal  inflammation  which  affects  the  cpilhclial  surfac  es  of  the  body, 
the  ducts  of  glands,  or  ihc  walls  oi  the  air-cells  of  ihc  lung.  It  is  charac- 
terised by  chanf;es  in  the  cells  and  su|)erficial  exudation.  When  catarrhal 
inflammation  is  charartenzed  by  desquamation  of  the  epithelium,  it  is  known 
as  desquamative  Inflammation. 

.Accordinj^  to  ihc  lorm  of  exudation  or  tissue  change  by  which  they  are 
accompanied,  inflammations  arc  described  as — 

Vesicular  or  herpetic,  when  characterized  by  the  formation  of  small  vesi- 
cles or  blisters  fttled  with  serous  fluid,  as  in  herpes. 

Pustular,  when,  as  m  small-j>ox,  furuncle,  etc.,  there  are  small  elevations 
fillctl  \\\\\\  pus  upon  the  surface. 

Diphtheric  or  croupous,  when  the  surface  is  covered  with  a  pseudomem- 
brane  formed  ol   librin  and  degenerated  cells. 

Ulcerative,  when  characterized  by  the  loss  of  some  of  the  inflamed 
tissue  by  suppuration,  necrosis,  or  ganyrene. 

Degenerative,  when  an  unusual  tissue  degeneration  occurs. 

Adhesive  or  agglutinative,  when  the  tendency  of  the  process  is  to  form 
fibrous  unions  between  contiguous  parts. 

Gangrenous,  when  associated  with  gangrene. 

Suppurative,  When  culminating  in  suppuration. 

Phlegmonous,  when  the  cellular  tis.sue  becomes  infiltrated  with  pus. 

Productive,  when  chronic  and  tending  toward  hyperplasia  of  connective 
tissue. 

Exudative,  when  rharacterized  by  excessive  or  peculiar  exudates,  as  the 
pleuritic  effusion  and  diphtheric  membrane. 

Specific,  when  caused  by  defuiite  mirro-organisras. 
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Phenomena  of  Inflammation. —  I  he  clinical  manifestalions  by  which 
inilaintnation  was  originally  recogni/ctl  werey>f//>/.  hcaty  rrdness^  and  swM'ng, 

Pain. —  The  i»ain,  which  is  severe  in  acute  innamniations,  depends  chiefly 
U[)on  the  pressure  exerled  upon  the  nerve-endings  by  the  accumulated  prod- 
ucts. It  is  possilile  that  (he  pain  depends  in  part  upon  the  ihcniic  clfecisof 
the  bacterial  products, — toxins,  acids,  en/ynies,  etc., — upon  the  nerve-endings 
as  well  a.s  upon  the  pressure.  It  is  most  severe  where  the  tissue  is  unyielding, 
as  in  the  whitlow,  or  felon,  which  occurs  upon  the  finger  in  the  unyielding 
fascia  through  which  the  nerves  of  touch  pass.  Inflammations  of  loose  cellu- 
lar tissue  may  be  accom^xinied  by  little  jiain.  In  chronic  inflammation  [lain 
may  be  absent. 

Heat. —  The  elevation  of  lem|5erature  characteristic  of  acute  inflammation 
dei>ends  upon  active  hy]>ercniia,  by  which  an  increase  of  hot  arterial  blood 
reaches  the  pan.  and  |X)Ssibly  in  fxirt  to  increased  combustion  taking  place 
in  it. 

Redness. —  The  red  color  depends  solely  upon  the  arterial  hyperemia  and 
increased  numl>er  of  red  vessels. 

Swelling. —  The  swelling  at  first  depends  upon  the  hyperemia  and  is  com- 
mensurate with  it.  As  the  mflammation  progresses,  however,  a  new  factor, 
the  fxut/iiU,  makes  its  appearance  aud  becomes  of  jiaramouni  importance. 

Loss  of  Function. — An  organ  or  tissue  in  which  active  hyperemia  is  in 
progress;  in  which  the  resulting  swelling  becomes  piiinful,  m  which  nutri- 
tional changes  are  in  progress,  and  into  which  an  inflammatory  exudate 
takes  place,  is  one  in  whi<  h  the  performam  e  of  function  must  be  intenoipted. 

Acute  Inflammation.— The  alterations  that  take  place  in  irritated 
tissue  can  be  studied  in  detail  in  n  microscopic  pre]»aration  made  by  spread- 
ing the  withdrawn  mesentery  ol  a  living  frog  or  other  small  animal  over  a 
cork  ring.  The  c\|K)si!re  to  the  atmosphere  is  itself  sufficient  to  occasion 
inflammatory  reactions  in  the  delicate  tissue.  It  was  by  this  method  of 
examination  that  Cohnheim  first  succeeded  in  discovering  the  origin  of  the 
inflanniiator)'  celL^. 

I.  Vascular  Phenomena  nflnflammation. —  In  all  the  higher  annuals  these 
arc  constant,  although  they  doi^ot  m  themselves  constitute  inflammaiion.  That 
they  are  not  the  essential  phenomena  is  shown  by  the  fatt  that  (ihenomena 
analogous  to  inflanmiation  can  lake  i>lace  in  animals  that  have  no  vascular 
system.     The  changes  occur  in  the  following  order: 

1.  A  momentary  spasm  in  the  bloo<i  vessel  as  the  irritant  is  applied  to  it. 

2.  Relaxation  and  dilatation  of  the  arterioles,  with  increased  rapidity  of 
the  current. 

3.  Further  increase  in  the  dilatation  of  the  arterioles,  with  marked  slow- 
ing of  the  current.  In  the  arterioles  and  venules  through  which  the  blood 
has  been  jxissing  so  rapidly  that  coq)ustles  (annot  be  observed,  exce]»t  as  a 
central  solid  stream  of  red  between  which  and  the  ve-isel-wall  clear  plasma 
with  occasional  Ieuko<:ytcs  could  be  seen,  the  coqntscles  now  become  distinctly 
visible,  l>ecause  of  the  slowness  of  their  movement,  and  distribute  themselves 
throughout  thcj^lasma.  It  may  be  that  the  endothelial  cells  become  altered  at 
this  time,  for  the  future  l>ehavior  of  the  leukocytes  seems  to  show  them  to  be 
abnormally  sticky. 

4.  'I'ransmigration  of  leukocytes.  The  leukocytes,  of  which  but  few 
were  previously  visible,  occur  in  unusual  numbers  and  adhere  to  the  walls  of 
the  vessels.  At  this  lime  it  becomes  impossible  nny  longer  to  differentiate 
l)etwecn  the  phenomena  of  the  vessels  and  the  phenomena  of  the  cells. 
Should  one  of  the  letikocytes  adhering  to  the  vessel  wall  be  carefully 
watched,  a  small  bud  of  cyioftlasm  can  sometimes  be  seen  projecting  through 
the  vessel-wall  into  the  surrounding  perivascular  tissue,  as  though  a  portion 


3<4 


IXFECT20N  AND   THE  INFECTIOUS  DISEASES. 


of  the  leukocyte  had  pushed  its  way  through  one  of  the  stigmata  of  the 

vessel.  It  is,  of  course,  not  inipossil^le  that  it  is  actually  projecting  through 
one  of  the  endothelial  cells  lining  the  blood  vessel.  As  lime  goes  on  this 
little  btid  becomes  larger  and  larger  ;  the  nucleus  is  observed  to  be  partly 
within  and  [jarily  ^vlthout  the  vessel,  and  soon  the  whole  nucleus  finds  itself 
outside  ihc  vessel,  with  only  a  small  [irotoplasinic  atai(hmeni,  and  not  very 
long  after  the  beginning  of  the  oljservation  the  cell  will  have  completely 
[Kissed  through  the  wall  of  the  vessel,  the  whole  process  taking  about  twenty 
minutes. 

The  pass;ige  of  the  white  corpuscles  through  the  walls  of  the  vessels  is 
called  MapeJtsi.i  or  iransmii^ratiim.  It  is  perhaps  better  to  use  the  word 
transmigration  exclusively  when  the  escape  of  leukocytes  is  meant,  as  diape- 
desis  is  a  convenient  term  by  which  to  indit:ate  the  escape  of  erythrocytes 
from  the  vessel.  I'rior  to  and  during  the  esrai>e  of  the  leukocytes  we  find 
an  increased  amount  of  transwiate  pa-ssing  from  the  vessel  into  the  tissue,  so 
that  its  lymphatic  spaces  are  unusually  dilated,  and  pre|iared  to  receive  the 
leukocytes  which  escape. 

Transmigration  is  an  active  and  purposeful  phenomenon,  the  leukocytes 
leaving  the  blood  vessels  in  response  to  some  strong  external  stimulus  to 
which  the  name  ihtmota.MS,  ihrmioiaxis^  or  chemotrof'ispH  is  applied.  The 
cells  which  transmigrate  are  chiefly  polymor])honuclear  leukocytes,  and  are 
both  phagocytic  and  ameboid. 

2.  Phenomena  of  the  Lymphatic  Apparatus. — These  are  largely  secon- 
dary to  ihc  [ihcnomcna  of  the  blood  vessels.  The  increased  transudation  of 
fluid  from  the  hypcremic  vessels  causes  the  lymphatic  spaces  of  the  tissue  to 
become  distended  with  fluid,  so  that  the  tissue  becomes  edematous.  The 
transmigrated  leukocytes  find  themselves  in  the  enlarged  interstices  of  an 
edentatous  tissue,  in  which  ameboid  uiovemcnl  is  greatly  facilitated. 

The  transmigrated  leukocyte  seems  to  be  a  general  scavenger.  In  many  in- 
fectious processes  the  leukocytes  energetically  attack  and  destroy  the  bacteria. 
In  er)'sipelas,  in  which  the  lymphatic  spaces  contain  chains  of  streptococci, 
the  leukocytes  attack  the  bacteria,  and  apparently  prey  uj>on  them.  Whether 
or  not  the  bacteria  are  destroyed  through  their  agency  is  an  open  qtiestion, 
but  be  that  as  it  may,  the  bodies  of  the  leukocytes  are  found  to  contain  the 
bacteria.     These  transmigrated  leukocytes  are,  therefore,  active  i;hagocytes. 

Many  of  the  cells  die  :  others,  having  accomplished  their  [)ur)K>se,  are 
carried  by  currents  of  fluid  to  the  lymi)h-channels  and  then  through  the 
vessels  to  the  neighboring  lymf>hatic  nodes.  It  is  not  known  how  many  of 
the  transmigrated  leukocytes  ever  again  reach  the  blood. 

Should  the  severity  of  the  inllanunalion  Ije  great,  and  the  destruction  of 
tissue  considerable,  the  number  of  transmigrated  leukocytes  collected  in  the 
tissues  may  become  so  great  as  to  eflect  its  disorganization  by  obstructing  the 
lym[)hatic  currents,  filling  up  the  inleretices,  and  appropriating  the  nutriment 
intended  for  the  essential  cells  of  the  tissue,  by  pressing  upon  the  tissue  lead- 
ing to  atrophy  and  disintegration,  and  by  digesting  its  macerated  and  com- 
promised elements  through  cellular  enzymes. 

3-  Phenomena  on  the  Part  of  the  Tissues  Affected. — That  the  cells  of 
inflamed  tissues  were  a[it  to  multiply,  as  evidenceil  by  the  many  kar^okinetic 
figures  in  their  nuclei,  was  first  olwervcd  by  V'irchow,  who  consetjuenily 
attributed  inflammation  to  hy|>emutrition.  It  is  not  now  conceded  that 
inflamed  tissue  is  hypemourished.  It  is,  however,  irritated,  and  in  conse- 
r]uence  stimulated,  and  the  cells  probably  multiply  because  they  are  stimu- 
lated rather  than  because  they  are  overnourished.  The  imi>onance  attributed 
to  the  multiplication  of  the  cells  of  the  tissue  by  Virchow  has  been  largely 
annuled  by  the  observations  of  Cohnhcim.     Virchow's  original  idea  was  that 
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all  the  cells  of  inflamnialorv  exudates  resulted  from  multiplication  of  the 
cells  of  ihe  lissuen,  but  Cohnheim's  obsenalion  that  the  cells  transmigrate 
from  the  blood  vessels  into  the  tissue  makes  it  evident  that  the  changes  in 
the  cells  belonging  to  the  tissue  are  of  secondary  importance. 

'i'he  imi^ortant  change  in  the  inflamed  tissue  is  its  inv;ision  liy  the  leuko- 
cytes, which,  according  to  the  degree  of  inflammation,  riddle  it  with  their 
ever-increasing  numbers,  and  bring  about  the  damage  descnl>ed  above. 

The  body  being  consirucied  on  ihc  most  economic  jtlm  ])0ssible,  docs 
not  provide  thai  any  tissue  shall  be  so  well  supf>l[cd  wiih  nutriment  that  it 
can  maintain  the  vitality  of  its  own  cells,  plus  an  in\ading  army  of  leuko- 
cytes. Hence  so  soon  as  a  considerable  accumulation  of  leukocytes  occurs  in 
a  tissue,  evidences  of  malnutrition,  evinced  by  degeneration  of  the  normal 
tissue  elements,  can  be  seen.  A  ver>'  large  number  of  leukocytes  in  a  tissue 
invariably  occasions  its  dissolution  or  collitjuation,  with  the  formation  of  a 
more  or  less  circumscribed  cavity  of  indefinite  si/e  and  shape,  filled  with  a 
creamy,  sometimes  slightly  bloodstained,  material,  which,  upon  microscopic 
exan»ination.  is  shown  to  be  made  up  of  leukocytes,  various  destroyed  tissue 
cells,  and  molecular  matter.  Such  a  circumscril)cd  cavity  is  called  an 
aifscesSy  and  the  fluid  it  contains  is  pus.  The  process  of  pus  formation  is 
called  sufipurafioit. 

The  collit|uation  that  lakes  place  in  suppurating  tissue  is  not  entirely  due 
to  disorganization  or  malnutrition.  It  depend.s  in  some  measure  U[x>n  tissue 
Ji^rstion  bv  the  iransmigraJcd  cells,  as  the  transuded  fluids  seem  to  contain 
a  proteolytic  en/yme.  Pus  always  contains  albumoses,  probably  formed  by 
the  action  of  this  ferment  upon  the  infiltrated  tissue.  The  ferment  is  prob- 
ably produced  by  the  cells  and  may  be  contained  in  their  granules,  as  pus-cells 
always  have  solvent  powers.  Ihe  collitpiation.  while  destructive,  may,  in 
reality,  be  a  benign  jirocess,  in  that  its  tendency  is  to  effect  the  ultimate 
removal  of  the  cause  of  inflammation. 

The  formation  of  an  abscess  nsnally  marks  the  termination  of  the  in- 
flammation ;  at  least  it  does  so  in  the  sense  that  so  long  as  the  activity  of 
the  inflanunalion  is  marked,  infiltration  of  the  tissue  continues  in  all  direc- 
tions, but  so  soon  as  the  inflanmialion  is  localized  or  circumscribed,  the 
formation  of  an  abscess  takes  place. 

Abscesses  ultimately  evacuate,  their  contents  being  dis<harged  cither 
from  the  surface  of  the  body  or  into  one  of  its  cavities.  The  resulting  sjjace 
with  suppurating  walls  then  becomes  an  itker^  which  heals  by  the  process 
known  as  organization,  cicatrization,  or  healing.  Vittration  is  molecular 
disintegration  of  the  tissues  resulting  from  inflammation.  It  is  usually 
applied  to  .superficial  lesions  only.  Any  superficial  denudation  is  termed  an 
ahrasion.  If  too  large  to  heal  at  once  or  if  infected,  an  abraded  surface 
soon  becomes  u  lit!  rated  '\ii  conseijuenie  of  the  irritalioii  of  the  air,  of  secre- 
tions dried  njvon  the  surface,  of  chcmic  c  hanges  in  the  dried  juices,  and 
infection.  Kvacuated  abscesses  arc  fre(|ueritly  so  deep  that  they  are  described 
as  j/«i/X(':c,  and  superficial  cavities  following  su[apuration  may  have  sinuses 
extending  from  them.  If,  in  consequence  of  sup]»uration,  ulceration,  or 
injury,  cavities  of  the  body  are  caused  to  communicate  with  one  another  or 
with  the  exterior,  the  channel  of  communication  is  called  a  fistula.  Such 
communications  arc  frecpicnt  between  the  vagina  ami  bladder  and  vagina  and 
rectnm  in  conseciuencc  of  the  traumatic  injuries  sustained  during  parturition. 

The  Products  of  Inflammation.— The  products  of  inflan>mation  are 
known  as  tnjhimmatory  t-xuMites.  They  consist  of  the  materials  exuded  from 
the  blood  vessels  or  developed  in  the  tissues,  and  vary  according  to  the 
severity  and  duration  of  the  lesion.  Considering  them  in  the  order  of  their 
complexity,  they  are : 
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1.  Serous  Exudate. — This  characterizes  the  mildest  form  of  inHammation, 
and  being  simply  an  increased  transudate  from  the  blood  vessels,  probably 
requires  no  alterations  in  their  walls  other  than  occur  in  hyperemia.  Kvery 
inliainmation  has  a  certain  amount  of  serous  exudate^  but  ceriain  of  Ihem, 
espet-ially  affecting  serous  membranes,  are  characteriied  by  the  a<cumulalion 
of  a  considerable  quantity  of  serum.  Thus,  in  plcuritis,  one  not  infre<|uently 
finds  a  liter  or  two  of  (luid  in  the  pleural  cavity,  and  in  pericarditis  the 
amount  of  iK'ricardial  fluid  mielv  be  inrroased  tenfold, 

The  serous  exudate  of  ijiflammation  is  invariably  more  highly  albunoinous 
in  nature  than  that  of  dro])sy,  and  is  prone  lo  spontaneous  coagulation  when 
withdrawn  from  the  body.  When  examined  mii:roscopicaily,  it  is  seen  to 
contain  a  larger  lunnber  of  leukocytes  than  are  found  in  dropsical  fluids. 

2.  Fibrinous  Exudate. — This  is  characterized  by  the  formation  of  fibrin. 
It  may  not  differ  materially  from  the  serous  exudate,  except  in  the  fibrin 
formed  by  its  coagulation.      Fibrin  is  formed  by  the  coagulation  of  simpler 
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ytii.  30^. — Croupous  or  fibrinous  pnirumonia,  stage  of  red  hepaiixation ;  stained  by 
Weigcn's  nteth'td  to  show  ihc  fibrin  only.  The  blue  threads  ftlling  the  air-cells  consist  of 
fibrin  filaments  (X  160). 


exudates  and  by  fii>nnoid  degeneration  of  certain  cells.  Fibrinous  exudates 
are  common  in  diphtheria  and  jjneumonia,  both  of  which  diseases  de|»end 
upon  bacteria  from  cultures  of  which  a  fibnn  ferment  has  been  separated. 
It,  therefore,  becomes  a  question  whether  there  is  any  real  diflference  in  the 
character  of  the  exudate,  or  whether  the  fibrin  formation  is  not  merely  the 
result  of  the  action  of  the  ferments  upon  ordinar)'  exudates.  The  micro- 
scopic appearance  of  the  fibrin  will  varj- according  to  circumstances.  In  the 
alveoli  of  the  lungs  it  ran  be  seen  when  appropriately  stained,  and  indeed, 
without  staining,  as  delicate  fibrilla  among  the  cells — red  and  white  blood- 
corpuscles — which  fill  the  sjiaces.  In  the  dijihtheric  membrane,  instead  of 
delicate  fibrilla,  more  or  less  laminated  masses  appear  upon  the  surface  of 
the  mucous  membrane,  with  irregular  flakes  among  the  cells  and  fibers  of  Ihc 
mucous  and  submucous  tissues.  Being  upon  the  surface  of  the  tissue,  this 
diphtheric  membrane,  as  it  is  called,  may  readily  be  stripped  off,  leaving  an 
abraded  surface  upon  which  the  conditions  for  the  formation  of  a  new  similar 
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Sibrane  are  most  excellent.  After  having  been  formed  for  some  lime, 
n  not  inrre(iuently  becomes  granular. 

Fibrinous  exudates  are  frcjuently  called  croupous.  Diphtheria  is  often 
called  iroup  ;  fibrinous  pneunioJua»  cmupous  pneumoma,  and  by  some  this 
use  of  the  tenn  croupous  is  even  applied  to  a  variety  of  nephritis  in  which 
tube-cast,s  of  a  fibrinous  nature  are  fonned.  Fibrinoius  exudates  are  usually 
<iuite  destructive  because  of  the  inclosure  of  the  epithelial  cells  in  the  co- 
agulation niiLss. 

3.  Kemorrhaglc  Exudate. —  This  is  one  that  contains  erythrocytes.  It 
usually  indicates  that  the  blood  vessels  have  been  injured.  In  inflammation 
hemorrhage  by  diapedesis  is  not  at  all  uncommon,  but  where  enough  ery- 
throcytes have  escaped  from  the  vessels  to  color  the  exudate  red,  the  injur>' 
to  the  blood  vessels  has  been  of  unusual  extent.  The  regularity  with  which 
hemorrhagic  exudates  occur  in  certain  diseases — pneumonia — indicates  that 
some  endotheliolytic  poison  is  present. 

4  Corpuscular  Exudate. — The  corpuscular  exudate  characterizes  what  is 
known  as  roufiJ-ie/i  ittfiUration,  ceiluiar  exudation^  purulent  exuiiatiofty  and 
suppuration.  It  is  an  exudate  composed  essentially  of  transmigrated  leuko- 
cytes. The  cells  may  Inr  few  or  many — so  few  that  they  are  to  be  found  only  by 
microscopic  examination  in  small  groups  here  and  there  in  the  neij^hborhood 
of  the  blood  vessels  ;  or  they  may  be  so  numerous  as  to  cause  liquefaction 
necrosis  of  the  tissue,  and  the  formation  of  abscesses  holding  a  liter  or  more 
of  pus. 

The  cells  of  the  corpuscular  exudate  are  chiefly  polymorphonuclear  leuko- 
cytes. These  leukocytes  being  the  most  numerous  and  the  most  distinctly 
ameboid,  can  escape  from  the  blood  vessels  with  greatest  facility. 

5.  Pus  is  the  fluid  contained  in  an  al>scess.  It  is  an  opaque,  creamy, 
yellowish  fluid,  made  up  o{  pus-celis  and  Hquor  puris.  It  is  usually  alka- 
line, though  sometimes  acid  in  reaction,  and  has  a  specific  gravity  of  about 
1.050. 

Laudable  pus  is  the  ordinary  yellowish,  creamy  pus,  seen  in  acute 
abscesses. 

Sanious  pus  is  slightly  tinged  with  blood.  Curdy  or  cheesy  pus  contains 
shreds  or  flakes  of  necrotic  tissue.  It  usually  occuib  in  deep  abscesses  of 
tuberculous  origin,  and  is  characteristic  of  cold  a/fsresses.  It  may  contain 
no  pus-cells. 

Ichorous  pus  is  thin  and  acrid  and  excoriates  the  surrounding  tissues  with 
which  it  comes  in  contact.  It  usually  depends  upon  putrefactive  organisms 
that  have  entered  after  the  abscess  has  evacuated. 

Mucopus  and  scropus  contain  unusual  quantities  of  mucus  and  serum 
respectively. 

The  pus-cells,  when  examined  microscopically,  appear  spheric  in  shape, 
slightly  larger  than  leukocytes,  and  granular  When  treated  with  a  dilute 
solution  of  acetic  acid,  the  granules  disappear,  and  a  nucleus  consisting  of 
three  lobes  becomes  disti/ict  iw  the  center  of  the  cell.  When  stained  with 
the  Ehrlich  dye,  they  .show  neutrophilic  granules.  Sometimes  they  contain 
droplets  of  glycogen.  The  pus-cells  may  be  alive  br  dead,  according  to  the 
age  of  the  abscess,  the  length  oi  time  they  have  l>een  retained  within  it, 
and  the  effects  of  the  bacterial  products  with  which  they  have  come  in  con- 
tact. Living  pus-cells,  like  leukocytes,  are  ameboid,  and  manifest  the  pecu- 
liar phenomena  of  amel>oid  movement  and  phagocytosis.  When  dead,  the 
pus-cells  undergo  disintegration,  and  become  transformed  into  molecular 
debris.  In  addition  to  the  cells  pus  contains  remnants  of  the  destroyed 
tissue  in  which  the  al>sccss  was  formed.  Occasional  opportunities  arise  for 
practically  applying  this  knowledge,  as  when  abscesses  of  the  liver  discharge 
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their  contents  through  the  resjiiratory  passages,  the  diagnosis  being  possible 
by  the  discovery  of  liver-cells  in  the  pus. 

Bacteria  are  usually  prei>ent  in  [ms.  Among  those  frequently  observed  we 
find  Streptococcus  pyogenes,  Sta|jhylo<:occiis  pyogenes  aureus  and  albus, 
Bacillus  coli  coinaiunis,  the  typhoid  bacillus,  pneumococcus»  gonococcus,  etc. 
Abscesses  are  called  "  hot  "and  **  coW  by  the  clinician,  according  to  the 
phenomena  intending  their  development.  The  **hoi"  abscess  results  from 
the  acute  intlammation,  while  a  '*  cold  '*  abscess  is  a  collection  of  semifluid 
matter  slowlv  formed  by  tissue  disintegration — such  are  seen  in  tuberculosis 
of  the  bones  and  in  the  degeneration  of  certain  tumors, 

j5"/;M(;//t- abscesses  depend  upon  septic  emboli  and  characterize  pyemia; 
hence  they  are  also  called  f/y>//V  and  pyemic  abscesses.  They  may  be  lympho- 
genic- or  hematogenic. 

Suppuration  may  occur  in  any  tissue  of  the  Iwdy,  except  such  ametabolic 
tissues  as  the  luir,  teeth,  nails,  etc.  'ITie  or- 
dinary resistant  tissues  of  the  body  readily  yield 
to  the  infiltration  of  the  small  round-cells  and 
are  destroyed.  Abscesses  ordinarily  form  in  the 
softer  tissues,  but  ran  with  almost  equal  facility 
form  jn  the  densest  ones.  Abscesses  of  bone 
may  form  either  beneath  the  periosteum  or 
actually  in  the  deeper  structure  of  the  l>one, 
and  usually  begin  in  the  neighborhood  of  a 
blood  vessel.  The  ouiwandered  leukocytes 
invade  the  Haversian  system,  enter  the  lacuna;, 
and  bring  about  absorption  of  the  earthy  mat- 
ter, the  bone  hcroming  unusually  porous.  Ul- 
timately the  osseous  tissue  may  liquefy  and  be- 
come ]>art  o(  the  purulent  contents  of  the  ab- 
scess. Such  softening  of  the  osseous  tissue  is 
known  as  canes,  or  rarefying  osteitis.  Cartilage 
is  invaded  similarly,  the  pus-cells  entering  from 
the  perichondrium,  causing  absor])tion  of  the 
rhondrous  substance,  and  int Teasing  the  size  of 
the  lacunas  from  the  ])criphcry  toward  the  cen- 
ter. The  destruction  of  the  dense  tissues  must 
not  be  looked  upon  as  the  result  of  the  activity 
of  leukocytes  alone,  for  although  the  phagocytes 
of  all  kinds  have  solvent  powers,  it  is  not  im- 
probable that  the  absorption  of  the  osseous  and  chondrous  tissues  depends  in 
part  upon  the  activity  of  the  bone  and  cartilage  cells,  which  arc  stimulated 
to  unusual  action  by  the  inflammator>'  irritation,  and  proceed  to  operate  with 
abnormal  energy,  multiply,  and  destroy  the  perfect  tissue  in  order  to  accom- 
modaie  their  increased  size  and  number. 

An  abscess  always  causes  the  destruction  of  the  tissue  in  which  it  fonns, 
because — 

1.  The  cells  of  a  tissue  are  suflficient  lo  utilize  all  the  nourishment  brought 
to  it,  without  leaving  anything  as  a  food-supply  for  the  leukocytic  invaders, 
if,  therefore,  large  numbers  of  leukocytes  migrate  into  it  and  absorb  nourish- 
ment from  its  juices,  the  pro|>er  tissue-cells  are  starved. 

2.  The  inflammatory  cells  occupy  sjiace  at  the  expense  of  the  tissue, 
whose  normal  cellular  elements  are  ptefficd  upon  and  crowded  out  of  exist- 
ence. 

3.  The  leukocytes  penetrate  every  interstice  of  the  tissue,  sei)aratingall  its 
component  cells  and  fibers,  and  in  reality  disintegrating  it. 


Fig. 


ao6. —  Embolic  abscesses  of 
the  lung  (OrUi). 
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4.  The  lt([uor  piiris  has  a  macerating  and  a  digesting  effect  upon  the  tis- 
sues from  ihe  iiresencc  of  proteolytic  enzymes. 

5.  The  inllamniatory  process  causing  the  fom^ation  of  the  abscess  stimu- 
lates the  cells  of  the  tissue  to  unusual  energy,  by  which,  as  has  already  been 
pointed  out,  osseous,  ihondrous,  and  other  dense  suhstances  may  be  absorbed. 

Terminations  of  Inflammation. —  The  facility  with  which  intlamma- 
tion  reto\ers  will  depend  upon  its  severity  and  the  extent  of  damage  done. 

Resolution. —  Ihe  miklcst  fomis  of  inflammation  are  said  to  terminate  by 
resolution,  which  n^eans  that  the  iiipiid  transudate  is  conveyed  once  more  to 
the  t  irtulaiion  through  the  IvTnfthatio:,  and  the  leukocytes,  after  having  per- 
formed their  scavenging  fimction,  likewise  retnm  to  the  lymphatic-s  and 
thence  possibly  to  the  circulation,     The  tissue  is  thus  restored  aii tniff^mm. 

Suppuration.— I  his  has  already  been  described  under  the  fonnation  of 
abscess.  The  itillammatory  process  being  too  destnictive  to  permit  of  reso- 
lution, the  outcome  of  the  process  \h  the  formation  of  an  abscess. 


-^^ 
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FlC.  307. — Metnslaiic  abscess  of  lh«  liver :  d.  Dense  aggregation  of  pus-crtls ;  b,  capillary 
emtx>lus  consislinK  oT  micrococci;  c,  necrolie  Uver-cells;  d,  normttl  liver-cetls  (WeichseU 
tMum). 


The  ultimate  tendency  of  every  abscess  is  to  evacuate  itself  by  spontane- 
ous ni[Uure.  It  must  be  remenil)cred  that  the  tissues  of  the  body  are  ever 
found  in  a  condition  of  vital  tone,  in  which  every  portion  receives  a  slight 
pressure  from  e\ery  surrounding  portion.  An  accumulation  of  pus  in  a 
tissue,  occu[)ying  increased  space,  must  subject  it  to  an  increased  |)ressure 
from  the  surrounding  tissues,  the  result  of  which  is  to  cause  the  forming  pus 
to  extend  in  the  direction  of  least  resistance,  until  some  locality  was  reached 
in  which  pressure  was  no  longer  felt. 

Such  movement  of  an  abscess  is  technically  called  **  in/mnchi^.**  The 
absces.s  prei>ares  the  way  tor  its  own  movement  by  macerating,  digesting,  de- 
generating, and  disorganizing  the  tissue  against  which  it  impinges.  Rupture 
may  take  place  at  the  surface  of  the  body  or  into  one  of  its  cavities.  The 
latter  is  less  favorable,  and  may  indeed  be  fatal,  by  occasioning  peritonitis,  etc. 
Rupture  may  also  occur  into  the  circulatory,  respiratory,  or  urinar\'  system, 
etc.,  with  varying  results.  Certain  alwcesses  burrow  long  distances  before 
they  are  able  to  evacuate.     Thus,   the  necrotic  pus  formed  in  the  dorsal 
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spinal  region  in  Poit*s  disease  ("cold  abscesses")  may  burrow  to  the  pop- 
liteal space  before  **  pointing.'*  When  an  abscess  finally  comes  to  the  sur- 
face to  rupture,  it  causes  some  swelling  and  is  said  to  "yW/;/." 

Evacuation  may  occur  spontaneously,  the  ptis  escaping  with  a  gush.  The 
evacuation  of  an  abscess  leaves  a  more  or  less  ragged  cavity,  which  partakes 
of  the  nature  of  an  ulcer.  For  a  considerable  time  after  evacuation  it  con- 
tinues to  discharge  some  pus,  a  (act  which  led  the  older  pathologists  la 
believe  that  a  "  pyogenic  membrane  "  lined  the  abscess  cavity.  What  was 
formerly  called  the  pyogenic  nicmbrane  is,  however,  nothing  but  the  periph- 
eral portion  of  the  abscess»  in  which  the  tissue,  not  having  completely  liquefied 
and  disintegrated,  permits  the  gradual  exudation  of  the  pus-cells  it  contained. 
When  the  position  of  an  abscess  is  such  that  it  cannot  rupture,  the  contents 
become  inspissated  and  calcify. 

Suppurations  of  certain  pans  of  the  body  receive  special  tiames.  Thus, 
a  colletiion  of  pus  in  a  serous  cavity  is  an  €mpytma^  although  the  term  is 
usually  restricted  to  the  pleural  cavity  and  joints.  Pus  in  the  pericardium  is 
caXXtA  pyopericarMujit ;  in  the  anterior  chamber  of  the  eye,  hypopyon;  in  the 
Fallopian  tube,  pyosaipinx :  in  the  pelvis  of  the  kidney,  pyonephrosis.  Sup- 
purations of  the  subcutaneous  tissue  according  to  the  location  and  api>ear- 
ances  are  described  z&  furuncles  or  hotis^  carhundes^  whithnvs  ox  felons,  and 
cellulitis,  A  suppuration  that  occurs  in  the  cellular  tissue  of  the  neck  is 
called  Ludwig's  angina,  or  angina  LuJmfici. 

Organization,  Cicatrization,  or  Repair. — This  is  sometimes  spoken  of  as 
the  conversion  of  the  inflammatory  exudate  into  fibroconnective  tissue. 
There  ts,  however,  no  rea.son  to  believe  that  the  pus-cells  whose  origin  we 
have  found  to  be  the  polymorphonmlear  leukocytes  of  the  blood  pos.sess  the 
power  of  forming  tissue.  Their  function  seems  to  be  exclusively  that  of 
scavengers,  whose  only  purpose  in  leaving  the  blood  vessels  is  to  dispose  of 
the  cause  of  irritation.  We  must,  therefore,  consider  the  formation  of  con- 
nective tissue  which  cliaracteri/es  organization  as  depending  upon  an  activity 
in  the  cells  of  the  connective  tissue,  which,  after  the  acme  of  the  inflamma- 
tion has  passed,  are  sufficiently  stimulated  to  multiply  and  develop,  drgani- 
zation  may  lake  place  independently  of  suppuration  where  mild  irritation 
peraists,  or  it  may  succeed  it.  In  either  case  the  stimulation  of  the  cells  is 
proliably  mild,  though  prolonged. 

Organization  is  a  most  im])oriant  biologic  phenomenon,  being  the  uni- 
vcreal  process  of  rei)air.  If  we  could  watch  the  cells  of  connective  tissue  in 
process  of  fiber  formation,  we  would  doubtless  find  the  primitive  round  or 
oval  cells,  and  |ierha[)s  the  endothelial  celU  also,  becoming  transformed  into 
spindle-shaped  ccJls,  c|)ithelioid  cells,  or  fihohlasts^  which,  through  further 
changes  in  the  cytoplasm,  eventually  form  fil>ers.  'ITie  process,  therefore,  is 
analogous  to  ihe  form.^tion  of  fibroconnective  tissue  in  the  embrj'o.  It  is 
not  known  how  the  fibers  are  formed.  It  is  thought  by  some  to  take  place 
throu^'h  longitudinal  cleavage  of  the  cells;  by  others,  through  exudation 
from  the  cells.  A  peculiarity  of  the  new  connective  tissue  that  the  student 
should  never  forget  is  its  marked  temleney  to  contract,  a  benign  tendency 
when  the  edges  of  healing  wounds  are  to  be  drawn  together,  but  a  most  per- 
nicious one  when  thickened  bands  of  tissue  penetrating  organs  of  the  body 
press  upon  their  functional  elements  and  cause  them  to  atrophy. 

The  irregular  openings  remaining  in  the  tissue  after  abscess  evacuation 
has  been  completed  must  in  some  way  be  repaired.  The  walls  of  the  abscess 
gradually  l)ecome  freed  from  the  invading  leukocytes,  and  the  necrotic  tissue 
forming  the  so-called  pyogenic  membrane  gradually  becomes  covered  with 
groups  of  growing  cells,  familiar  lo  every  .surgeon  as  i^rannlation  tissue. 
Granulation  tissue  is  composed  oi  granulations ,  or  groups  of  growing  cells 
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surrounding  vascular  loops.  These  growing  cells  surround  sprouts  from  pre- 
existing capillary  blood  vessels,  and  are  actively  engaged  in  forming  new 
connective  tissue  between  the  cavity  originally  occupied  by  the  pus  and  the 
surrounding,  no  longer  inflamed,  tissue.  As  soon  as  the  pus  has  been  dis- 
charged, the  cavity  of  the  abscess  collapses  because  of  the  normal  pressure 
of  the  surrounding  tissue.  When  the  surfaces  covered  with  growing  cells 
come  in  rontnit,  union  by  lusion  lakes  place,  and  the  cavity  is  gradually 
oljiiieraicd-  In  this  way  what  may  have  originally  appeared  as  an  enomious 
gap  in  the  tissue  is  evL-niually  transformed  either  into  a  node  or  a  cord  of 
fibroconneciive  tissue,  in  which  it  is  difficult  to  fmd  the  slightest  trace  of  the 
original  condition. 

In  the  organization  following  suppuration  no  other  tissue  than  fibroconnec- 
tive  tissue  is  formed^  and  it  is  only  at  a  later  period,  if  at  all,  that  any  resti- 
tution of  the  original  muscular,  ncr\'Ous,  glandular,  or  other  tissue  of  the 
organ  takes  plat  c. 

Two  kinds  of  granulation  tissue  arc  described  :  ihe  fihroidy  which  is  that 
usually  seen  and  already  described,  and  which  leads  to  the  formation  of  con- 
nective tissue,  and  the  ut/c'twui,  which  is  so  called  from  the  resemblance  it 
bears  to  the  structure  of  the  Ivrnj^hatii  glands.  It  consists  of  a  more  or  less 
well-developed  fibrous  reticulum,  who.se  meshes  are  filled  with  lymjihocytes 
and  fibroblasts.  Its  fornmtion  indicates  that  the  irritation  is  not  yet  over- 
come, and  the  development  of  filToronnective  tissue  is  being  retarded. 
Tissue  of  this  kind  is  seen  in  tuberculous  lesions,  especially  in  such  loose 
tissues  as  the  subperitoneal  areolar  tissue. 

The  surface  of  ever\'  ulcer  is  covered  with  granulations,  forming  granula- 
tion tissue.  The  degree  of  natural  stimulation  which  these  receive  from 
contact  with  the  air.  the  crusts  which  form  upon  them,  and  from  foreign 
bodies,  etc.,  is  usually  sufficient  to  enable  the  tissue  to  grow  properly  and 
effect  a  prompt  healing.  If,  however,  through  deficient  nutrition  or  other 
cause,  the  granulation  tissue  ceases  10  grow,  the  ulcer  becomes  ifttfo/t'nf  and 
healing  is  retarded  until  some  artificial  stimulus,  such  as  an  application  of 
lunar  caustic,  is  made.  On  the  other  hand,  the  accidental  infection  of 
granulation  tissue  sometimes  causes  muUiplicaiion  of  cells  entirely  out  of 
proportion  to  the  necessary  fiber  formation,  and  the  granulations  grow  large 
and  prominent,  and  form  cxuheraut  ^anuiatioTis,  or  '^  f^nmJ  jUsh^''  which 
retard  further  rcjxiir  unless  removed  by  the  knife  or  scissors  or  burned  off 
with  ( .lustic  ap[)hcations. 

When  the  inflamed  tissue  is  a  serous  membrane,  the  organization  is  com- 
monly//<i,v/;V,  and  leads  to  the  fonnation  of  what  are  known  as  adhesums^ 
which  usually  form  where  the  denuded  surfaces  of  the  iuHamed  membranes 
have  l>cen  agglutinated  bv  stickv  fibrin.  The  inflammalion  and  fibrin  forma- 
tion, or  llbrinoid  degeneration,  have  been  followed  by  the  destruction  or 
displacement  of  the  covering  endothelium,  so  that  the  surfaces  in  contact  are 
denuded  and  well  calculated  to  grow  together.  From  the  subendothelial 
layers,  through  the  still  persisting  fibrin  framework,  the  fibroblasts  grow  and 
form  fibers  binding  the  two  mcmljranes  together,  so  that  a  firm  fibrous  union 
finally  occurs.  As  the  inflammator)' process  finally  disap]»ears  and  movement 
IS  again  possible,  the  adhesions  limit  it  according  to  their  extent.  If  move- 
ment is  still  possible  in  spite  of  the  adhesions,  the  new  connective  tissue  is 
subjecteii  to  more  or  Icssconsiant  tugging,  and  the  adhesions  gradtially  attenu- 
ate until  they  are  transformed  into  fii>rous  cords  connecting  the  no  longer 
closely  ap[Ko\imatcd  surfaces.  This  process  is  common  to  the  peritoneal, 
pleural,  pericardial,  meningeal,  and  other  serous  membranes. 

Histolotty  of  Acute  Inflammatory  Lesions. — The  hy]>creniia  and  edema 
which  begin  the  inllauimalory  prutess  cannot  with  cerlainty  be  differentiated 
2t 
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from  more  simple  processes,  hence  the  only  microscopic  crilerion  for  the 
recogniiion  of  inflaminaiion  is  the  presence  of  inflammatory  cells  in  ihe 
tissue.  Ihe  source  of  the  greater  number  of  these  has  already  been  traced, 
but  as  the  transmigrated  leukocytes  are  not  the  only  important  cells  which 
appear  in  inflamed  tissues,  it  seems  well  to  speak  of  the  different  cells  in 
detail. 


1.  The  Leukocytes. — Tlw  chief  cells  in  point  of  number;  are  the  pctymorphanmUtxr  Unto- 
cytei  w\\wU  iia.i*.migr.iltf  fniin  the  blo'Jtl  vcmcIs  As  llii'st*  ceils  pass  through  the  vc5%scl-wiiils, 
liicy  iiNually  collci-t  mure  or  lcs$  plentifully  immediately  outside  Ihe  vessels,  where  thev  al  firM 
form  clusters,  then  penetrate  into  the  derper  tUsue  to  the  actual  focui  of  imtutiun.  "flie  cells 
do  nut  scum  tot:han^<!  their  appearance  in  any  way,  but  present  all  the  characteristics  by  which 
Ihcy  arc  recognized  in  the  blood. 

Lymphocytes .  both  larfje  and  smnll,  also  appear  in  indamed  tissue,  the  I-irge  lymphocyte:* 
or  hyaline  cells  predominaling  in  numbers.  Small  lymphocytes,  havmg  no  visible  cylopUsm. 
cannot  be  phaKocytic.  but  thir  l-trge  tymphucylcs  are  actively  phngucyiic  and  are  regarded  by 
many  writers  as  among  the  most  important  scavenger  cells.  £i'sim>pkilic  ceih  may  or  u\ny 
not  be  present.  It  is  usually  observed  that  if  the  serous  membranes  arc  inflamed,  the  eoslno* 
phiiic  cells  usually  predominate  in  numbers  in  the  early  stages,  later  L>eing  replaced  by  Ihe 
polymorphonuclear  cells. 

In  very  rnild  det;rL»es  of  infl;immation  th«  large  lymphocytes  may  !►«  the  only  cells  lo 
appear.  In  the  section  upon  fJiscnses  of  the  Hlood  (/.  v.)  the  peculiarities  of  the  diflTi^renl 
leukocytes  .'in-l  the  methods  of  dift'crentiating  them  will  be  found  in  detail. 

lilt'  recognition  of  the  polvmorphonuclear  leukocyte,  the  cosinophilc.  and  the  small 
lymphocyte  is  easy,  but  quite  a  diHercnt  problem  confronts  us  when  we  attempt  to  decide  with 
certainty  the  histogenesis  of  the  cells  which  are  included  under  the  term  large  lymphocyte. 
While  tiicre  can  be  little  doubt  but  that  the  large  lymphocyte  of  the  blood  apt.>e.irs  in  infl-tmed 
tissue,  there  are  other  cells  of  «/i/i«f#*"  origin  that  m.iv  readily  be  confounded  wiih  it.  These 
latter  cells  are  large  in  size,  possess  cytoplasm  fn;e  of  granule*,  and  a  single  vesicular  nu- 
cleus which  stains  palely.  It  is  supposed  that  many  of  these  are  derived  from  the  fixed,  and 
perhap;*  some  from  the  wanderinij.  connective-tissue  cells.  Their  phagocytic  activity  pro- 
claims them  of  impurUtnce  m  ci>mt>ating  the  source  of  irrilalian.  though  they  may  liuve  for 
their  chief  function  the  post-inflammatory  conneclivL*-ii--»5iie  regeneration.  The  difficulty  of 
distinguishing  between  such  hyaline  cells  of  v.iscular  .ind  of  celomic  origin  has  probnMy  been 
the  cause  of  the  once  wide-spread  error  that  conncctive-tiyjue  form.ition  depended  upon  the 
activity  of  leukocytes. 

The  relalur  proportion  of  these  different  cells  seems  to  depend  upon  the  nature  of  the 
process.  Thus,  when  the  inflammation  is  mild,  the  hyaline  cells  seem  to  be  particularly 
numerous,  while  when  the  inf|.immatory  process  Is  active,  the  polymorphonuclear  cells  more 
and  more  outweigh  them  tn  numbers,  until,  when  pus  is  hn.illv  formed,  few  other  cells  are 
observed.  }usi  what  c  ium;«i  determine  which  cells  s\\a\\  predomin:ite  and  through  whal  ;nflu> 
encc  the  different  cellular  invasion  is  Eovemed  is  unknown.  It  may  be  some  chemu-  variatloo 
in  the  infl  mimatory  products,  as  we  find  that  peculiar  inH.immatory  cr>nditions,  such  as  are 
excited  by  the  presence  of  certain  parasites,  notably  tnchma,  greatly  augment  the  number  of 
eosinophil?'*  iha  appear. 

2.  The  FlaBtna  Cell. — There  is  considerable  confusion  at  the  present  time  concerning  pl.tsma 
cells,  because  diflcrrnt  authors  have  applied  this  name  to  very  different  elements,  llie  plasma 
cell  of  Unna  is  apparently  identical  with  the  "  %fastzelle  '  of  Ehrlich.  and  will  t>e  described  aA 
such.  The  plasma  cell,  as  it  is  recognized  by  mo^t  writers  of  the  present  time,  is  probably  of 
heinal  origin.  It  is  n'»t  known  from  wh.it  leukocvtc  or  by  what  proce-.-.  it  i*!  formed.  It  is 
usually  observed  in  gre.ilcsl  numt>er5  in  acuiety  toxic  conditions.  nn<l  is.  therefore,  most  abun- 
dant m  Ihe  lesujni  of  diphtheria  and  other  lotic  diseases.  The  cells  are  usually  a  little  larger 
than  leukocytes,  of  ovoid  shape,  have  a  hyaline  cytoplasm  which  absorbs  the  nuclear  stain 
slightly,  and  a  nucleus  of  vesicular  character,  rich  in  chromatin,  which  \f,  almost  invariably 
placed  cxccntrically  m  the  cell  Such  celb  arc  found  in  nearly  all  inflammatory  lesions,  but 
their  purpose  is  unktiown. 

3.  The  "MaetseUe,"  or  musting  cell,  the  plasma  cell  of  Unnn.  was  carefully  studied  by 
Ehrlich.  It  IS  larger  than  any  of  the  cells  thus  f.ir  descritied,  may  be  regular  or  irregular  in 
outline,  and  is.  therefore,  prot>abty  amcb<jid,  has  an  oval  vesicular  nucleus,  but  is  ci'defly  char> 
acterized  by  .in  extremely  granular  cytoplasm.  The  granules  are  vcr>*  line,  nnd  have  a  strong 
afftiiity  for  basic  dvci.  Thry  stjin  well  with  hematoxylin.  "  M.isi-irllen  "  arc  not  always 
prcspni  in  intl-inun-itmn.  .ipjteanng  lu  be  most  frequent  in  inflammation  of  the  mucous 
membranes.  The  nature  of  ilie  granules  is  not  determined,  and  the  significance  of  the  cell  is 
unknown.  As  this  cell  not  mfrequ'-ntly  presents  itself  in  the  neighborhood  of  tumors.  especMlly 
when  they  c>int.iin  mucin,  as  it  sonietitues  appears  in  what  tnav,  with  rt-ason.  be  regarded  as 
normal  subinuciiu>  tissues ;  and  as  it  nirelv  appears  in  erc.it  numbers  in  infl.immatory  accumu* 
lations   it  mav  with  propriety  be  qiieblioncd  whether  il  isan  **  inAammatory  cell  ' 

4  Tlie  epithelioid  cell  Is  a  large  oval  or  elongate  cell  with  hynlin  cytoplasm  nnd  an  ovnl 
vesicular  nucleus  which  roniains  but  tittle  chromatin.  It  is  very  probable  that  ibis  cell  is 
derived  from  the  fixeil  celh  of  the  connective  tissue,  and  probably  also  from  endothelium,  tt 
is  tisuolly  found  in  mild  inflamm.itory  processes  or  al  the   termination  of  acute  desiructirc 


processes,  and  is  the  probable  antecedent  of  xhcJUrfitiast  or  conneclWe-tissue  builder.  View> 
tng  the  hi»togcni*9ts  or  the  cells  from  this  sUindpoinl.  it  s«ems  correct  to  speak  of  the  younfjtr, 
more  ovul,  cell  as  the  epithelioid  cell,  the  older,  more  distinctly  elongate,  cell  as  the  fibro- 
blast. 

Fibroblasts  arc  Urge  cells  of  distinctly  spindle  shape,  with  ovaid  or  rod-shaped  nuclei),  poor 
in  chromatin.  Tliey  appr:tr  only  in  the  sta^e  of  repair,  nnd  :ire  extremely  numerous  in  cica< 
(ricial  tissue.  Their  resemblance  to  the  fibroblasts  of  the  embryo  and  the  circumstances  under 
which  tliey  m.ikr  their  appearance  leave  little  doubt  as  to  thrir  ofhce. 

5.  01aAt-c«lll  make  their  appearance  in  many  inflammatory  processes,  and  oriipnate  in 
diflerent  ways.  Miirch.ind  intruduced  bits  of  h.iir  iiilo  the  cornea  and  other  tissues,  and 
found  (hem  surrounded  by  gutnt-cells  evidently  formed  by  Ihc  fusion  of  celLs.  pos<^ibly  leuko* 
cyte*. 

It  IS  a  common  observation  that  in  wounds  containing  bits  of  foreign  substance  loo  large 
to  be  incorporated  by  phagocytes.  gifint-ccUsare  of  frrqueni  occurrence,  and  it  seems  reasona- 
ble to  infer  that  when  j  lonign  body  i»  too  large  to  be  attacked  successfully  by  a  single  phago- 
cyte, neighboring  cells  coalface  in  order  to  combine  ihtfir  efTorls  at  its  solution  and  removal. 
The  cells'  may  also  be  formed  by  multiplication  of  nuclei  without  division  of  the  cvtoptasm. 
I'hcsr  giant-cells  arc  active,  vital,  and  tuticttunal,  ^ind  thus  differ  altogether  from  the  giant- 
cells  found  in  tuberculous  and  sarcomatous  tissue. 

Their  size  varies,  probably  according  to  the  conditions  of  their  formation,  and  they  contain 
from  two  or  three  to  a  dozen  nuclei,  but  never  attain  a  size  appiuacliing  the  giani-cells  of 
tubercle. 

Interpretation  of  the  Phenomena  of  Inflammation.— A  careful 
analysis  of  the  phenomena  of  inflamnmiion  leads  us  10  the  broad  generaliza- 
tion that  they  arc  conservative  in  icndency,  benign  in  disposition,  and  evi- 
dently the  result  of  a  carefully  adjusted  protective  met  hanism. 

The  inflammatory  hyperemia,  with  its  associated  edema,  exerts  a  diluting 
and  solvent  action  ujon  the  irritant,  and  tends  to  remove  and  scatter  it,  thus 
lessening  its  injurious  eflects.  The  cellular  infiUration  of  the  tissue  is  suc- 
ceeded by  phagocytosis,  with  probable  destruction  of  tnicroparasites  and 
solution  of  irritating  particles.  Failing  by  these  means  to  dispose  of  the 
source  of  irritation,  the  further  inva<iion  of  infianimatory  cells,  with  the  suppu- 
ration, colliipiauon^  burrowing,  and  penning,  is  but  a  preliminary  to  its  final 
ejection  as  ihe  abscess  evacuates.  The  phenomena  of  cirairization  are  but 
the  final  reparalory  j  processes. 

When  an  irriiation  is  mild  and  continuous  in  action,  the  phenomena  at- 
tending it  are  different  from  those  described,  and  characterize  the  condition 
known  as  chronii'  inflammation. 

Chronic  inflammation  results  from  continued  irritation. 

Etiology. — It  may  Ibllow  arulc  inHanimation,  or  may  be  chronic  from  its 
very  inception  if  it  depends  upon  the  contmuous  or  repealed  irritation  of 
certain  substances  in  the  circulating  blood,  as  alcohol  to  the  liver  and  lead 
to  the  kidneys.      Ii,  therefore,  may  be  either  toxic  or  infectious. 

Pathologry. — It  is  essentially  different  from  acute  inllamraalion,  and  excefU 
that  it  is  a  reaction  oi  irritation  and  itself  a  reactive  process,  should  not  be 
described  as  inflammatory. 

Chronic  inflammation  is  chiefly  characterized  by  fibrosis^  or  new  fibro- 
conner  live-tissue  formation.  All  the  essential  phenomena  of  acute  inflamma- 
tion— hyi'ereinia,  edema,  cellular  infiliration,  colliijuation,  and  supjmralion — 
are  absent,  and  the  condition  is  characterized  instead  by  slow  and  progressive 
hyper])lasia  of  connective  tissue,  months,  or  jierhaps  even  years,  being  required 
before  it  becomes  sufficiently  ini]>ortant  to  make  itself  symptomatically 
obvious. 

The  proliferated  connective  tissue  occurs  as  exaggerations  of  the  fibrous 
framework  of  organs  or  as  cicatricial  masses  in  the  cellular  tissues.  It  is 
fonned  by  multiplication  of  the  connective-tissue  cells  and  the  formation 
of  new  fibers.  Only  occasionally  does  one  find  the  tissue  occupied  by  isolated 
leukocytes  or  other  inflammatory  cells. 

Morbid  Anatomy.— The  new  formation  of  connective  tis.sue  is  a  menace 
to  the  health  of  the  part  in  which  it  occurs.     The  fibrous  tissue,  by  pressure 
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upon  the  proper  jwirciKhyma  of  the  organ,  causes  atrophy,  which,  combined 
with  the  contraction  of  newly  formed  connective  tissue,  transforms  the  diseased 
organ  to  a  small  indurated  mass. 

The  fibrosis  and  atrophy  rarely  progress  imifomily,  so  that  the  surface  of 
the  affected  organs  is  usually  irregular  and  marked  l>y  furrows,  pits,  and 
depressions,  resulting  in  pan  from  atrophic  loss  of  substance,  in  fart  froni 
contraction  of  the  newly  fomietl  connective  tissue.  The  most  interesting 
example  of  this  is  found  in  cirrhosis  of  ihe  liver,  where  the  irregularities 
upon  the  surface  are  so  striking  as  to  give  the  organ  the  name  "hob-nail 
Ii\er,*'  and  in  chronic  interstitial  nephritis,  where  the  once  smooth  surface 
of  the  kidney  becomes  coarsely  granular. 

Patfiologic  Histology. — So  closely  does  the  newly  formed  connective  tis^sue 
resemble  the  normal  thuit  it  may  be  impossible  to  differentiate  between  them, 
and  it  may  be  only  by  noting  the  relative  proportion  of  6brous  tissue  that  its 
increase  c^n  be  determined. 

Fibrosis  is  a  wide  spread  process  affecting  the  valves  of  the  heart  and  its 
lining  membrane  in  chronic  endocarditis,  the  aorta  and  blood  vessels  in 
arteriosclerosis,  the  major  organs  in  cirrhotic  hepatitis,  intenstitial  nephritis, 
atro])hic  gastritis,  etc.,  yet  it  is  nearly  always  referable  lo  local  or  systemic 
intoxications,  among  which  alcoholism,  syphilis,  lead -poisoning,  gout,  and 
rheumatism  are  most  important.  Kven  the  fil>rosis  of  senility  may  be  refer- 
able to  inadequate  action  of  the  kidney  or  of  some  other  organ  by  which 
irritating  substances  are  retained  in  the  blood.  It  seems  improbable  that  any 
single  irritant  can  be  present  in  the  bloorl  in  nil  the  varying  conditions. 
Much  more  prol)ably  any  substance  sufficiently  stimulating  to  hasten  celltJar 
activity  may  induce  it. 

The  Healing  of  Wounds. — The  older  writers  upon  surgerj'  were 
accustomed  to  describe  five  methods  by  which  wounds  healed  :  ( \)  Immediate 
union;  (2)  first  intention:  (3)  second  intention;  <4i  secondary  adhesion; 
(SJ  beneath  a  scab.  Immediate  union,  which  signified  the  actual  union  of 
cell  to  cell,  fiber  to  fiber,  etc.,  is  now  known  lo  be  impossible,  and  it  is 
recognized  that  healing  under  a  scab  does  not  differ  in  any  essential  from 
other  modes  of  he;iling.     We  need,  therefore,  only  consider — 

1.  Healing  by  first  intention. 

2.  Healing  by  second  intention. 

These  modes  of  healing  are  identical  so  far  as  the  process  itself  is  con- 
cerned, but  vary  slightly  according  to  local  conditions. 

\\\  every  wound  the  surface  epithelium  is  divided,  the  deeper  tissues  sepa- 
rated from  one  another,  and  the  blood  vessels  opened.  The  immediate 
effects  are  gaping  of  the  wound  and  hemorrhage.  After  the  natural  lauses. 
described  in  the  section  upon  hemorrhage,  have  checked  the  flow  of  blood, 
the  wound  remains  filled  with  blood,  which  coagulates,  retracts,  and  draws 
and  holds  the  surfaces  together.  Uj^on  the  surface  a  crust  or  scab  soon  forms 
through  ihe  drying  of  the  exuded  fluids. 

If  such  a  wound  is  free  from  infecting  bacteria,  repair  at  once  begins. 
The  divided  tissues  arc  in  contact  with  an  abnormal  substance — coagulated 
blood — and  are  mildly  irritated  by  it,  with  the  result  that  hyperemia,  exuda- 
tion, transmigration  of  leukocytes,  and  |>roIiferalion  of  connective  tissue  occur. 
The  coagulated  bloo<i  gradually  disintegrates,  and  the  fragments  of  corpuscles, 
granules  of  pigment,  and  shreds  of  fibrin  are  removed  by  the  activity  of 
phagocytes.  As  the  coagulum  disap|^>ears.  the  cells  of  the  tissue  on  each 
side  of  it  grow  and  extend  into  it,  so  that  the  clot  becomes  a  kind  of 
scaffolding  upon  which  the  new  connective  tissue  is  built  up.  In  the  course 
of  a  day  or  two  new  fil>crs  begin  to  bridge  over  the  interval,  and  in  three  or 
four  days  the  new  tissue  begins  to  be  fibrous.    The  tissue  formation  keejis  pace 
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with  the  absorption  of  the  clot,  until,  M'hen  it  has  entirely  disappeared,  the 
gap  is  completely  filled  wiih  enibnonal  connective  (issue.  The  dry  scab 
upon  the  surface,  no  lonjj;er  being  held  in  place  by  fibrinous  filaments  descend- 
ing into  the  general  coafiuluni  and  being  impinged  upon  all  sides  by  the 
growing  cells  of  the  ejjithelium,  drojjs  off,  and  a  smooth  glazed  surface  is  left 
upon  which  the  epithelium  rapidly  grows  from  the  suiroimding  tissue.  When 
thus  freshly  repaired,  the  wound  appears  red  and  the  new  tissue  soft  and 
lender.  The  subsequent  contrai  lion  of  the  connective-tissue  fiber*,  however, 
reduces  its  size  and  causes  it  to  whiten.  The  size  of  the  remaining  cicatrix 
depends  entirely  upon  the  accuracy  with  which  the  tissues  were  approximated 
before  healing  ^et  in.  In  sutured  wouiitls  or  in  wounds  whose  edges  arc 
firmly  held  in  apposition  by  plaster  com^jaraiivcly  little  new  tissue  is  formed, 
and  the  cicatrix  appears  as  a  delicate,  pale  bne.  It  is  this  process  thai  is 
called  hfaiing  hy  first  inUntion.  If,  howe^■er,  the  wound  were  permitted  to 
gape  widely,  so  that  considerable  new  tissue  were  re*{uircd  to  bridge  it  over, 
the  cicatrix  api>ears  ( orrespondmgly  large  and  |>erhaps  disfiguring. 

In  infected  wounds  the  course  of  events  is  quite  dilTercnt  in  that  the 
process  of  healing  is  interrupted  by  the  phenomena  of  suppuration. 
Chemotactic  intluences  develoji,  leukocytes  apj^ear  in  the  walls  of  the 
wound  in  large  numbers,  and  degeneration,  disintegration,  collirjiution,  and 
suppuration  occur,  the  tissues  surrounding  the  wound  melting  away  before 
the  invading  bacteria  and  cells.  When  the  ariivity  of  the  micro-organ- 
isms is  checked  by  the  occurrence  of  local  numunity  and  the  abscess  evacu- 
ates, a  considerable  si/cd  space  remains,  the  walls  of  which  are  but  mildly 
irritated  by  the  ]«articles  of  necrotic  tissue,  the  dead  l>acteria,  the  exuded 
leukocytes,  etc.,  that  have  not  yet  been  removed.  This  mild  irritation, 
added  to  that  occasioned  by  the  drying  eOcLt  of  the  atmosphere  upon  ihe 
w^ound,  and  the  numerous  slight  accidental  stimuli  brought  to  bear  u)X)n 
it,  keep  the  tissues  active,  and  stimulate  new  tissue  formation  by  means  of 
which  the  final  healing  is  brought  about.  The  exposed  surface  of  the 
wound  .'wion  shows  granulations  in  large  numbers,  and  from  all  jiaris  of  the 
bottom  and  sides  new  connective  tissue  begins  to  grow.  If  such  a  wound, 
after  the  cessation  of  suppuration,  can  have  its  surfaces  brought  into  contact 
without  danger  of  further  infection,  the  repair  is  much  accelerated,  but 
usually  the  surgeon  fwjcks  it  with  gauze,  keeps  it  open,  and  consequently 
compels  it  to  heal  "from  the  bottom."  This  healing  from  the  bottom  is 
what  the  surgeons  describe  as  healifi};  f>y  second  intention,  or  ^anulation. 
The  process  is  the  same  as  healing  by  first  intention,  except  for  the  absence 
of  the  scaffolding  upon  which  the  formation  of  new  tissue  can  immediately 
begin. 

'ITie  hfalin^  by  secondary  adhesion,  often  mentioned  by  surgeons,  is  not  a 
definitely  characterized  mode  of  healing. 

Sometimes  the  newly  formed  connective  tissue  characterizing  the  healing 
of  wounds  fails  to  [mss  through  the  usual  metamorphoses  and  formsa  ronirart- 
ing  cicatrix,  but  continues  to  grow,  the  resulting  tissue  masses  being  known 
OS  keloidal  growths  or  keloids^  and  supposed  to  be  related  to  neoplasms. 

Regeneration  of  Tissue.— The  destructive  effects  of  infianimaiion  and 
other  disease  processes  are  not  infreijucntly  succeeded  by  repair,  the  perfec- 
tion of  which  depends  chiefly  upon  the  complexity,  vitality,  and  specializa- 
tion of  the  tissues  concerned.  In  the  main,  repair  is  accomplished  through 
the  formation  of  new  connective  tissue,  through  intermediate  granulation 
tissue.  Concomitant  with  or  subsequent  to  the  connective-tissue  repair,  re- 
generative changes  in  other  tissue  elen^cnts  may  take  place. 

Epithelial  Tissues. — Surface  epithelium,  whether  of  the  simple  pavement 
form,  the  simple  columnar  type,  or  the  transitional  f>avement  or  columnar 
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lyi^es,  regenerates  readily  through  the  multiplication  of  the  cells  adjacent  lo 
the  wound.  In  large  superficial  ulcerations  much  time  may  elapse  before  the 
continuous  growth  from  the  edges  is  able  to  cover  the  entire  surface,  and 
during  the  interval  the  growth  of  micro-organisms  upon  the  denuded  sudace, 
as  well  as  other  accidents,  may  inlerrupi  or  inhibit  its  growth. 

The  remarkable  facility  for  growth  jiossesscd  by  the  epithelial  cells  is  well 
illustrated  in  skin  ^rafUni^^  in  which,  in  order  to  accelerate  the  healing,  the 
surgeon  removes  fragments  of  the  epidermis  from  healthy  portions  of  the  skin 
and  transplants  ihera  to  tht.*  surface  of  the  wound,  where  ihey  at  once  begin 
10  grow.  By  thus  increasing  the  number  of  centers  from  which  the  growth 
of  the  cells  can  take  place,  the  epithelium  much  more  quickly  regenerates. 

Columnar  epithelium,  while  more  delicate  than  squamous  epithelium  and 
probably  not  susceptible  of  transplantation,  regenerates  similarly  by  multipli- 
cation of  the  remaining  cells,  as  is  abumiantly  illustrated  in  the  healing  of 
typhoid  ulcerations  of  the  intestine  and  peptic  ulcerations  of  the  stomach. 

The  regeneration  of  the  more  highly  specialized  epithelial  structures  which 
enter  into  the  composition  of  organs  is  a  much  more  complicated  matter. 

(a)  The  Mammarv  GianJ. — It  is  not  certain  tliat  destroyed  mammary 
tissue  regenerates.  In  cicatrices  resulting  from  the  healing  of  wounds  and 
the  cicatrization  of  abscess  cavities,  signs  of  regeneration  of  the  glandular 
structure  are  usually  wanting.  The  ability  of  the  gland  to  increase  its  secret- 
ing substance,  in  anticijxition  of  lactation,  by  the  formation  of  new  acini  by 
processes  budding  from  preexisting  ducts  and  acini,  suggests  that,  should  the 
presence  of  dense  cicatricial  tissue  or  other  unfavorable  conditions  not  inter- 
vene to  prevent  it.  the  mammary  gland  would  readily  form  new  tissue  to  re- 
place what  had  been  destroyed.  The  pancreas  and  .salivary  glands,  having 
an  analogous  structure,  i)robably  possess  similar  rapabililies. 

(//)  The  Liver. — It  is  not  known  positively  that  the  hepatic  tissue  regene- 
rates. Being  a  tubular  gland,  it  is  conceivable  that  new  secretory'  structures 
may  be  formed  by  budding  oiTshoots  from  the  remaining  structure.  What  seems 
to  be  an  attempt  at  this  :s  observed  in  cirrhosis  and  other  destructive  diseases 
with  atrophy,  in  which  a  marked  and  remarkable  ])roliteration  of  small  l)ile- 
ducts  takes  place.  There  seems  to  be  no  particular  reason  for  the  existence 
of  these  ducts ;  their  appearance  is  quite  atypiail.  and  their  i»resence  is  now 
generally  interpreted  to  signil'y  an  attempt  at  the  fonnalion  of  new  secreting 
substance  by  offshoots  from  the  ducts. 

(r)  The  Kidney.^— \\\;\x  whole  uriniferous  tubules  regenerate,  and  that  new 
glomerular  capillary  tufts  can  form  to  connect  with  them,  is  very  improbable. 
Indeed,  it  is  uncertain  whether  the  kidney  regenerates  further  than  to  repair 
its  injured  and  des^piamated  epithelial  cells.  This  seems  to  |je  readily  accom- 
plished, as  cases  of  acute  nephritis  with  des(|uamalion  of  the  cells  recover 
completely.  Remembering  that  the  kidney  has  a  double  function — that  of 
removing  water  from  the  blood  through  the  glomerular  tufts,  and  of  secreting 
important  solids  by  its  glandular  cells,  we  can  conceive  the  possil)ility  of  any 
regenerative  efforts  being  directed  toward  the  compensation  of  the  simpler 
of  the  two  functions.  If,  therefore,  the  normal  tubules  were  to  give  off 
tubular  branches  containing  secretor>'  cells,  the  secretory  function  of  the 
organ  might  be  assisted  even  though  the  water  elimination  might  not  be 
provided  for. 

Muscular  Tissues. — The  unstrip^d  muscular  tissue  seems  capable  of  re- 
generation by  multiplication  of  its  cells.  Its  ability  to  do  so  is  limited,  how- 
ever, as  we  find  in  the  repair  of  wounds  and  ulcerations  of  the  stomach  and 
intestine  that  the  newly  formed  tissue  is  almost  purely  fibrous. 

The  cardiac  muscle  also  seems  to  have  a  very  limited  ability  to  repair 
damage.     Acute  suppurative  myocarditis  with  loss  of  muscular  substance  and 


re  nearly  always  followed  by  the 
formation  of  fibroid  patches  in  the  wall  of  the  heart,  without  new  formation 
of  fibers. 

The  striaUJ  muscular  tisauf  regenerates  to  a  bmited  extent,  the  regenera- 
tion taking  place  solely  through  activities  in  the  living  tissue-  In  about  two 
days  after  a  muscle  is  injured  it  is  found  that  at  the  ends  of  the  injured  or 
lacerated  fibers  a  niultiplrcation  of  the  muscle-cells  takes  place,  both  in  the 
still  attached  and  living  fibeni  and  in  the  be|Kiralcd  fragments. 

In  the  ends  of  the  attached  hbers  this  mulliplicaiion  of  cells  forms  nucle- 
ated sarcoplasmic  masses  resembling  gianl-cells.  Ihese,  which  are  some- 
times called  buds,  gradually  grow  into  the  riratrix,  thus  increasing  the  length 
of  the  fiber.  The  development  o\  striations  and  the  formation  of  fibrilla  do 
not  occur  until  later.  As  the  buds  extend  into  the  tissue,  they  frequently 
split  U[)  into  several  portions,  thus  api>eanng  to  increase  the  number  of  fil>ers, 
though  they  are  smaller  than  norrnal. 

The  cells  that  grow  in  the  isolated  muscle  fragments  rarely  attain  much 
importance.  They  first  appear  like  large 
epithelioid  cells,  but  later  the  muUi]fli- 
caiion  of  nuclei  transforms  them  to 
giant-cells  much  like  those  seen  on  the 
ends  of  the  growing  fibers.  It  secnjs 
prol>able  that  these  masses,  not  being 
associated  with  the  muscle  substance, 
mostly  die,  although  they  can  be  found 
in  cicatrices  a  month  or  two  old. 
Should  thev  be  able  to  progress  to 
perfection,  it  is  probable  that  the  suc- 
cessive steps  would  resemble  those  seen 
in  the  budding  fibers — viz.,  the  devel- 
opment of  cross-striations  and  later  fib- 
rillation. 

The  chief  regeneration  after  mu.scle 
injuries  is  always  in  the  connective  tis- 
sues, by  which  only  cicatricial  and  not 
muscular  tissue  is  formed.  Although 
the  amount  of  newly  formed  muscular 
tissue  is  siiflRcient  to  show  that  the 
tissue  regenerates  somewhat,  enough 
new  muscular  tissue  is  never  formed 
to  be  of  n^uch  importance.  In  order 
that  muscle  regeneration  can  occur,  it  is  essential  that  the  tissue  be  well 
nourished,  though  it  is  not  essential  that  it  receive  nervous  impulses,  as  once 
supposed. 

Blood  Vessels. — The  new  blood  vessels  so  conspicuous  in  granulation 
tissue  and  forming  an  essential  element  in  the  development  of  the  cicatrix 
are  derived,  by  budding,  from  preexisting  vessels.  The  careful  investiga- 
tions of  Arnold  have  shown  that  from  the  wall  of  a  capillan  blood  vessel  a 
conic  outgrowth  makes  its  appearance,  rapidly  elongates,  and  terminates  in 
a  delicate  filament.  Many  such  tilamenis  make  their  appearance  simul- 
taneously in  tis.sues  in  which  rapid  vascular  formation  is  taking  place.  The 
filaments  extend  into  the  growing  cellular  mass  until  they  meet  similar  fila- 
ments from  other  conic  processes.  Having  united,  they  form  a  solid  proto- 
plasmic cord  connecting  the  capillaries.  Excavation  of  this  cord  begins  at 
both  ends,  the  circulating  corpuscles  impinging  little  by  little  upon  the 
excavation,  which  becomes  deeper  and  deeper  until  a  distinct  channel  ex- 


Fic.  ao8 — Formaiion  of  new  blood 
vessels,  as  5<:en  in  the  tail  of  a  tadpole  : 
.1,  CnpilL-irv  vessel  extending  by  means 
of  A  terminal  protoplasmic  filament  (i^); 
c  and  t/,  prDtopliismit:  filaments  or  ofT- 
&hooi&  tty  which  a  capillary  reticulum  will 
eventually  be  formed  (Arnold). 
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tends  into  it  for  a  considerable  distance  at  each  end.  Ultimately  the  canali- 
zation reaches  the  center  and  a  new  capillar)-  is  formed. 

In  pathologic  processes,  such  as  neoplasms,  hyjjerjjlasias,  chronic  inflam- 
matory and  hyjjereniic  conditions,  the  new  vessels  of  large  size  make  ihcir 
appearance,  l)y  primary'  ca[>illar)'  formation,  with  secondary  formation  of  the 
advcntitia  and  media  by  a  gradual  downward  groxvth  from  the  muscular  and 
fibrous  tissues  of  the  larger  vessels. 

The  newly  formed  blood  vessels  in  regeneration  may  be  permanent,  but 
are  usually  formed  solely  for  maintaining  the  nutrition  of  the  temporary  granu- 
lation tissue,  their  function  terminating  with  the  cicatrization  of  the  wound, 
after  which  they  disappear,  this  d i sap [jea ranee  depending  upon  the  contraction 
thai  lakes  place  in  the  cicatricial  tissue. 

Kvery  one  who  has  had  experience  with  wounds  knows  that  a  fresh  scar  is  red 
from  the  presence  of  capillary  blood  vessels,  but  that  an  old  scar  becomes 
white,  the  blood  vessels  having  disa|>peared. 

Cartilage  docs  not  regenerate.  Wounds  of  cartilage  arc  repaired  through 
the  formation  of  fibroconnective  tissue  only. 

Osseous  tissue  undergoes  as  perfect  a  regeneration  as  any  tissue  of  the 
body  through  the  calcification  and  subset]uent  ossification  of  an  embryonal 
tissue  known  a.s  callus.     (See  Diseases  of  the  Bones.) 

The  nervous  tissues  regenerate  or  fail  to  do  so  according  to  their  speciali- 
zation. The  ganglionic  nervous  tissue,  being  of  ver>'  high  specialization  and 
consequently  of  low  vitality,  fails  to  regenerate  when  destroyed.  The  con- 
sequences of  this  faihire  are  familiar  in  such  lesions  of  the  nervous  system  as 
poliomyelitis,  bulbar  palsy,  etc.,  in  which  the  ganglionic  cells.  iKring destroyed, 
and  failing  to  regenerate,  permanently  interrupt  the  function  of  the  associated 
muscles. 

The  destruction  of  the  ganglion-cells  is  followed  by  degeneration  of  the 
nerve-fibers.  The  toxic  degeneration  of  the  peripheral  nerves  and  the  trau- 
matic lesions  of  the  nerve-fibers  may,  however,  repair. 

Unforiutiatcly,  there  are  many  jjartiLulars  concerning  the  regeneration  of 
nerve-fibers  upon  which  information  is  lacking.  When  a  ncrve-fibcris  severed, 
the  proximal  fragment  usually  degenerates  to  the  node  of  Kanvier,  next  above 
the  section,  while  the  distal  fragment  undergoes  complete  degeneration. 

About  two  cJays  after  the  injur>-,  and  after  signs  of  irritation  from  local 
causes  have  disappeared,  the  central  end  of  the  nerve  begins  to  grow.  In 
amputations  in  which  there  is  no  distal  cnd»  the  growth  of  the  central 
end  causes  the  gradual  formation  of  a  mass  of  embryonal  tissue  consisting  of 
spindle  cells,  derived  from  the  endoneuriuni,  and  fibers  grown  from  the  axis- 
cylinders.  When  these  ma.sses  become  large  enough  to  be  noticeable,  they 
form  tumors  known  as  amputation  neuromata. 

If  the  limb  has  not  been  amputated,  the  new  outgrowths  from  the  axis- 
cylindere  of  the  central  end  of  the  nerve  begin  to  grow  down  in  the  path  of 
the  medullary  sheaths,  extend  through  whatever  cicatricial  tissue  may  be  at 
the  scat  of  injury,  and  on  into  the  distal  portion.  The  remaining  stejis  are 
variously  described  by  different  authors.  Ziegler  and  Strocbe  obser^'cd  the 
new  nerve-fil>ers  most  perfect  when  they  were  able  to  grow  into  the  sheaths  of 
the  old  nerves.  They  found  the  distal  fragment  completely  degenerated. 
The  regeneration  of  the  ner\'e.  therefore,  occurred  solely  through  the  con- 
tinuous downward  growth  of  the  central  fragment. 

Other  observers  find  that  only  a  jwrt  of  the  distal  fragment  degenerates, 
and  ihai  continuity  is  established  by  the  successful  downward  growth  of  the 
central  fragment  and  its  union  with  the  remaining  vital  distal  fibers.  Siill 
others  think  they  see  signs  of  regeneration  in  the  peripheral  fragment,  which, 
as  the  axis-cylinder  degenerates,  shows  a  proliferation  of  the  cells  o{  the 
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nen'e-sheaths  and  the  presence  of  certain  phagocytic  cells  which  take  up  the 
uiyelin  droplt.■^^  set  iVte.  They  think  that  it  is  through  the  agencv  of  these 
]  1 10  lite  rated  t:ells  of  the  sheath  that  the  new  axis-t  ylimicrs  arc  ibrmcd.  The 
weight  of  evidence  seems  10  be  m  favor  of  the  opinion  of  Stroet>t;  and 
Ziegler  thai  the  new  axis-Lviinder  is  ibnned.  not  by  the  jirolifcraied  lcUs  of 
the  >heaih,  but  by  the  new  growth  from  the  proximal  fragment.  It  seems 
l>rol)able,  however,  that  the  muluphcaiion  of  the  ccili)  of  the  sheath  exerts 
a  innhtional  influence  \\\\ov\  the  growing  axis-cylinder  It  is  suj^posed  that 
the  regenerating  axis-cylinders  occup)  the  sheaths  of  the  old  fibers^  because 
they  afford  the  direction  of  leasi  resistance.  1  his  <,an  scarcely  be  accepted, 
however,  and  it  seems  more  likely  that  ihcy  follow  some  attractive  influence 
or  neurotropism. 

'Ihe  tendency  to  grow  in  the  old  sheaths  has  lent  some  support  to  the  view 
that  (he  new  fibers  are  formed  within  the  old  shenihs  by  the  uiultiplied  cells, 
and  not  by  downward  growih  from  the  proximal  fibers. 

Regenerative  attempts  have  l>een  described  in  the  spinal  cord,  where,  in 
complete  Ijreach  of  nervous  condm  lion,  such  as  is  seen  in  transverse  myelitis 
and  the  growth  of  tumors,  ]jresuniably  regenerating  nerve-fibers  seem  to  grow 
oat  into  the  spinal  membranes,  descend  past  the  seat  of  disease,  and  reenter 
the  cord  below  it. 

INFECTIOL'S    DISEASES    CHARACTERIZED    ESSENTIALLY   BY    LOCAL 
MANIFESTATIONS   OF  SUBACCTE  OR   CHRONIC   FORM. 
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In  addition  to  the  intlanmiator)*  conditions  which  have  been  described, 
and  which,  inasmuch  iis  they  do  not  dcjiend  upon  any  single  micro-organism, 
cannot  be  called  specific,  there  are  a  numl»er  of  diseases,  characterized  essen- 
tially !>y  intlamniatory  phenomena,  which  depend  upon  microorganisms  un- 
known except  ill  the  |)articular  diseases  in  which  they  occur,  and  provocative  of 
those  diseases  when  artihcialSy  inoculated  into  animals.  1  hese  arc  the  speiific 
inflammatiotis  In  nearly  all  of  them  the  lesions  are  focal,  and  the  course 
subacute  or  chronic,  resulting  in  circumscribed  collections  of  granulation 
tissue  which,  upon  first  sight,  resemble  neoplasms,  and  have  caused  them  lo 
be  called  **  xpectfic  i^ranuiomaia." 

Although  each  disease  has  characteristics  by  which  it  can  usually  be  recog- 
nized without  difficulty,  the  lesions  found  in  each  disease  arc  by  no  means 
uniform,  varying  according  to  the  rapidity  of  formation,  ihe  virulence  of  the 
nicro-organism,  the  as.sociated  micro-organisms,  and  the  susceptibility  of  the 
individual. 

TUBERCULOSIS. 

Tuberculosis  is  a  specific,  infectious,  inflammalori'  disea.se  of  man  and  the 
lower  animals,  caused  by  the  Hacillus  tuberculosis,  and  characterized  by  a  sub- 
acute or  chronif  course  and  the  formation  of  more  or  less  circumscribed 
nodules,  known  as  tubercles 

A  tubercle,  the  rhararteristic  lesion  of  the  disease,  is  an  inllamntatory  and 
degenerative  nodule  formed  about  one  or  more  tubercle  bacilli. 

The  disease  commonly  called  "consumption"  or  '*i)hthisis"  in  its  jnil- 
monary  form  is  one  of  the  most  wide-spread  and  fatal  maladies,  being  found 
among  all  peoples  and  in  all  countries.  According  to  statistics  collected  by 
Schmaus,  ont'Sfve-tith  of  mankind  die  of  tuberculosis,  while  in  the  bodies  of 
those  who  die  of  other  causes  tuberculous  lesions  are  present  in  from  40  to 
50  per  cent.  Al>out  30  |>er  cent,  of  infants  die  of  tuberculosis,  and  its  lesions 
arc  present  in  1S.8  per  cent,  of  those  dying  of  other  causes. 
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Tuberculosis  also  occurs  among  the  lower  animals.  It  is  common  among 
cattle,  and  has  been  observed  in  many  other  mammals,  notably  monkeys, 
hogs,  rabbits,  guinea-piys,  sheep,  dogs,  horses,  cats,  and  lions,  tt  also  occurs 
in  birds,  especially  in  parrots,  and  a  few  cases  have  been  recorded  in  reptiles 
and  bntracbians. 

Among  men  the  disease  is  wide-spread,  affecting  all  ages,  both  sexes,  all 
social  conditions,  in  all  climates.  It  is  almost  never  hereditary  or  congenital, 
though  the  offspring  of  those  suffering  from  tuberculosis  seem  to  inherit  some 
physical  weakness  or  constitutional  mini  making  them  more  ]tredis[)Osed  to  it 
than  others.  For  the  same  reason  all  hygienic  errors,  such  as  overwork, 
overcrowding,  bad  food,  bad  ventilation,  frequent  pregnancy  and  prolonged 
lactation,  residence  in  damp  atmospheres,  exposure  to  cold  and  wet,  and 
menial  worry  and  exhaustion  predispjose  to  it.  Damp  and  unequal  climates 
also  favor  tuberculosis. 

Etiology. — Tubcrcvilosis  is  caused  by  the  Bacillus  tuberculosis,  which  was 
discovered  by  K.och  in  1SS2.  While  minute  inrtanimator)  nodules,  somewhat 
resembling  iiil)ercles,  may  be  caused  by  other  bacteria  and  by  minute  irrita- 
ting particles,  such  as  powdered  glass,  etc.,  the  true  tubercle  is  caused  only 
by  this  organism. 

The  original  source  of  infection  is  unknown,  and  the  bacillus  is  now  known 
to  us  only  as  a  parasite,  found  in  the  diseased  tissues  and  discharges  of  tuber- 
culous animals. 

Probably  the  chief  sources  of  infection  have  to  do  with  air  and  _/iw//, 
through  which  means  the  exciting  bacteria  fuid  their  way  into  the  body. 

The  /7/r  becomes  a  distinct  menace  to  both  the  predisposed  and  normal 
individual  when  it  contams  tubercle  bacilb  in  the  dust  or  in  fmely  pulverized 
pulmonary  secretions  thrown  out  bv  consumptives  in  the  act  of  coughing. 
Bacilli  occur  in  the  air  only  where  it  is  contaminated  by  infected  individuals. 
Rooms  and  workshops  frequented  by  them  are  jjarticularly  dangerous.  The 
same  fact  holds  good  for  cattle,  vvho  rcadilv  become  diseased  when  stabled 
in  close  quarters  together  with  diseased  animals. 

Foods  are  d.ingerous  only  when  containing  tubercle  !>acil]i  in  the  living 
slate.  The  milk  and  flesh  of  tuberculous  cattle  are,  for  this  reason,  rejected 
in  all  well-regulated  communities.  The  tlesh  whirh  is  sltrili^ied  by  cooking 
is,  however,  more  mrcly  a  source  of  infection  than  the  milk  which  is  con- 
sumed raw. 

Tuberculosis,  while  eminently  infecrious,  is  only  slightly  contagious.  The 
chief  danger  in  associating  with  sufferers  from  the  disease  is  the  inhalation 
or  ingestion  of  the  bacilli  accidentullv  discharge<l  into  the  air»during  cough- 
ing or  deposited  upon  nay)kins,  handkerchiefs,  and  towels. 

Fomitcs,  no  doubt,  play  a  considerable  pan  in  the  spread  of  the  infection, 
as  in  a  variety  oi  ways  that  will  suggest  themselves  to  the  reader  the  patient 
may  most  innocently  deposit  bacilli  u])on  articles  handled. 

The  tuberculous  infection  may  take  f)lace  by  any  of  the  usual  routes, 
although  the  infrequencv  of  tuberculosis  of  the  genital  organs  and  the  rarity 
of  the  bacillus  in  wound  infections  show  us  that  these  are  rare  avenues.  'Ilie 
bacilli  operate  locally,  and  even  when,  bv  accident,  admitted  to  the  circula- 
tion, do  not  remain  in  the  circulating  blood,  but  lodge  in  the  capillarv  vessels. 
They  almost  never  p;iss  through  the  placenta  to  infect  the  unborn  offspring. 

The  principal  routes  of  infection  are,  therefore,  the  respiratory  and  diges- 
tive apparatus,  with  the  balame  greatly  in  favor  of  the  fonncr,  as  it  seems 
evident  that  in  the  natural  order  of  things  bacilli  suspended  in  the  atmos- 
phere should  more  readily  enter  the  lungs  than  the  alimentary  canal.  How- 
ever, bacilli  inhaled  may,  by  falling  upon  the  pharyngeal  mucous  membrane; 
be  swallowed.     The  lung  is  the  organ  most  commonly  infected  in  cases  of 
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human  and  bovine  tuberculosis,  which  adds  additional  confirmation  to  the 
suspicion  that  the  infection  results  directly  from  the  inhalation  of  the  bacilli, 
though  swallowed  bacilli  may  be  taken  up  through  the  lacieals.  thrown  into 
the  veins,  and  so  carried  to  the  lungs. 

In  experimental  tuberculosis  it  is  found  that  the  lung  is  not  usually  in- 
fected in  the  manner  suggested,  but  that  the  tonsils,  the  intestine,  the  mesen- 
teric and  rctropcritonca]  lymphatic  nodes,  the  liver,  and  the  spleen  show  the 
lesions.  This  seems  to  indicate  that  pulmonary  tuberculosis  more  likely 
depends  upon  inliaJation  than  upon  ingestion  of  the  bacilli.  However,  the 
lesions  do  not  always  develop  first  in  those  organs  into  which  the  bacilli  are 
first  received,  l-rou)  both  intestine  and  lung  bacilli  may  be  absorbed  into 
the  circulating  blood  and  carried  to  remote  parts  of  the  body  ;  otherwise  it 
would  be  diftiuuU  lo  explain  the  not  infrequent  cases  of  primary  tuberculosis 
of  the  brain,  bones,  joints,  liver,  kidney,  etc. 

While,  therefore,  it  is  certainly  true  that  many  cases  of  tuberculous  infec- 
tion take  place  through  the  intestine,  and  appear  first  in  the  lung  and  in 
other  organs,  it  is  most  reasonable  to  believe  that  the  majority  of  pulmonary 
infections  are  direct. 

The  nature  of  the  constitutional  peculiarity  characterizing  predisposition 
is  unknown. 

Bacteriology. — The  disease  is  caused  by  the  tubercle  bacillus  of  Koch. 

BSorpbology. — The  tubercle  bacillus  i»  a  delicate  elongate  orxanism  measuring  1.5  to  3.5 
K  o  2  10  0,5  M.  h  iving  rounded  ends,  tistittlly  occurring  singly,  never  in  ch:ims.  Small  groups 
of  them  commonly  have  a  pumllt-l.  slightly  overlapping  arrangement  resulting  from  their  mode 
of  growth.  Branched  forms  are  not  infrequent.  The  cyiopl:tKm  is  more  or  Jiss  homogeneous 
in  young  organisms.  alUiough  m  old  bacilli,  eapecinlly  ^ucU  as  nrt-  observed  in  tuberculous 
»pulum  and  pus,  it  is  fragmented  so  (hat  the  organisms  present  alternating  colored  and  color* 
less  areas  which  give  them  a  beaded  appe.imnce.  It  is  supposed  ih-it  the  spaces  in  the  bentled 
bacilli  arc  inieiTals  bciwetn  fractured  and  probably  degenerated  protoplasm,  karcly  each  or 
many  of  ilic  b.icilH  fountl  in  a  sample  of  spviUini  ctmtain  liugr  gmnnlrs — (-lironuitophilic 
granules — of  rounded  form,  and  of  a  diameter  greater  than  the  bacillus  itself.  The  signifi- 
cance of  these  is  unknown. 

The  organism  -s  not  motile,  has  no  flogella,  and  forms  no  spores. 

Staining. — The  Itacillus  stuns  uith  difficulty.  The  ordinary  aqueous  solutions  used  for 
strtining  bacteri.i  make  very  little  Imprc^on  upon  it,  and  lo  color  it  satisfactorily  a  stain  con- 
taining a  mordant— /iehls  carbol-furhsin,  Ehrlichs  anilin-watcr  gentian-violel,  etc. — is 
required.    Il  stains  well  by  Gram's  method. 

The  tubercle  bacillus  is  one  of  a  group  of  organisms  called  "  acid-proof."  because  the 
substance  is  with  difficulty  penetrated  by  mineral  acids.  This  peculiarity,  discovered  by  Koch, 
is  made  the  foundation  of  the  diflereniial  methods  of  staining.  Probably  the  most  generally 
useful  method  is  that  in  which  covcr-gLisies  spread  with  sputum,  or  sections  of  tissue,  are  first 
immerbcd  for  some  minutes  in  wnrm  carbol-fiichsm.  and  then  corefullv  and  thoroughly  washed 
with  a  3  per  cent,  solution  of  hydrochloric  acid  in  70  per  cent,  alcohol. 

Cultlvatton.— The  cultivation  of  the  tubercle  badllus  is  difficult.  The  organism  is  started 
with  ditficuliy,  and  will  grow  only  in  .1  highly  concenlr-ilcd  medium.  Koch  first  isoLued  it 
upon  liovine  blood  serum.  Roux  and  others  found  glycerin-agnr  easier  to  handle  and  quite 
as  useful.  Theobald  Smith  fnund  dog's  tilood  scrum  to  i>e  the  best  m^rdiuro.  From  the  lesions 
selected  as  most  appropri.iie  for  the  purpose  a  small  fragment  xs  removed  with  sit-rile  instru- 
ments under  conditions  of  al>soIute  asepf-is.  and  laid  upon  the  surface  of  coagulated  dog's 
serum  in  a  test-tube  .^ftef  som**  ditvs"  soioiirn  in  the  incubating  oven  .it  37°  C  this  bit  of 
tissue,  in  which  the  b.icilli  have  been  growing  in  the  me;ui  time,  is  spread  over  the  surface  of 
the  serum,  and  the  bacllU  thus  distributed  again  k<?pt  at  37"  C.  for  growth.  If  thus  success- 
fully isolated,  the  b.icilli  can  usually  be  subsequently  grown  upon  blood  scrum,  glycerin-agar, 
glycerin  bouillon,  and  glvcerinized  potatoes. 

TTie  growth  of  the  bacillus  takes  place  only  in  the  presence  of  uncombined  oxygen. 

The  general  appcamnce  of  the  growth  is  the  s-ime  whatever  the  medium  upon  which  it 
grow^s.  It  forms  a  gmvish-yellow  or  cream-colored,  moderately  dry.  dull,  wrinkled,  spreading 
mass,  which  heaps  up  in  the  central  older  parts  of  the  culture  and  thins  at  the  edges.  The 
appearance  is  usually  sufficiently-characteristic  to  enable  a  di.ignosis  to  be  made  of  the  culture 
by  simple  inspection,  though  the  cultures  varv,  some  lacking  the  dull,  wrinkled  appearance. 

Obemlltry. — Cultures  of  the  tubercle  bacillus  give  off  a  peculiar  hcavv,  sweet  odor.  The 
reaction  of  the  culture  medium  13  not  changed.  No  change  visible  to  the  naked  eye  Is  pro- 
duced In  anv  of  the  media  upon  which  the  bacillus  has  grown.  No  enrymes  are  produced; 
gelatin  is  not  liqueiied  nor  milk  coagulated. 

From  the  cultures,  by  extraction,  condensation,  and  filtration,  a  peculiar  substance  known 
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9s4ubercuJtn  b  secured.  It  is  not  the  active  toxic  principle,  .ilthougl)  ii  causes  a  fehHlc  rsac- 
tiun  when  injei.tci1  intu  luttcrculou^  animals,  and  can  be  used  as  a  diagnostic  ogetit. 

The  composition  of  the  lubcrck-  bacillus  lias  been  carufully  &tu<Jird  by  dc  Schwcinilj. 
Levcnf.-,  and  others.  lis  irritative  property  seems  to  reside,  at  least  in  part,  in  an  irrit.iling  iaxxy 
substance  which  it  contains.  It  is  probably  ciliier  this  sanio  fatty  substance  or  a  pecuhar  waxv 
substmnce  also  present  thai  prevents  the  decolorizing  action  of  the  rainvra)  acidj  applied  to 
stained  preparations. 

PathOffaHMdB. — All  cultures  of  the  tubercle  bacillus  ore  not  pathogenic,  nor  Is  any  cul- 
ture pathogenic  for  all  animali.  Tiiii  difference  ha*  led  t«  the  crt-dtioa  ot  sprttal  vjijeiics 
of  the  tubercle  bacillus,  the  important  ones  being  the  /lumiin.  h^iz-int.  and  az'Un.  Wlietlicr  these 
have  origin.illy  been  idenlicnl.  or  may  even  yet  be  identical,  is  not  decided.  It  seems  as  if  the 
eridence  of  any  other  difference  existing  than  can  t>v  explained  by  ibe  different  conditions 
under  which  the  ori*amsm  grows  in  different  anim;ils  is  very  slight. 

Lesions. — The  lesions  producctl  by  the  tubrrde  bacillus  vary  according  to  the  number  of 
bacilli  introduced  into  the  animal,  the  mode  uf  introduction^  and  the  variety  and  su:>ceplibil>ty 
of  the  animal. 

Koch  found  ihat  when  large  numbers  of  bacilli,  such  ns.  are  contained  in  a  suspension  rA 
an  agar  culture,  were  introduced  subcutaneouitiy  mto  the  abdominal  wall  of  a  guine.t-pig.  an 
abscess  shortly  formed  at  the  scat  of  inoculatiun  and  many  of  the  bacilli  were  discharged  with  the 
pus.  Dead  tubercle  baciUi  have  the  same  chemotactic  power  a>  th'.  living  organisms,  and  may 
also  cause  suppuration.  When  the  number  of  badlli  is  iiisufhcimt  to  provoke  suppuration, 
they  arc  taken  up  by  the  lymphatics  and  conveyed  to  the  neighboring  nodes,  where  the  first 
sign\  of  the  di^te.tse  appear.  1*he  number  of  infecting  organisms  probably  has  much  to  do 
with  tuberculous  infection,  asnn  animal  with  an  average  vital  resistance  may  be  able  to  antago- 
nize a  number  of  organisms  that  could  reach  it  under  natural  conditions,  although  it  would  be 
found  tosuccumli  should  the  number  be  increased  beyond  the  limit. 

The  mode  uf  introduction  means  much  in  tuberculosis.  Tubercle  bacilli  introduced  into 
abrasions  and  fissures  of  the  skin,  or  admitted  throuch  punctured  wounds,  usually  succeed  in 
hut  limited  invasions  and  provoke  the  purely  local  aflTeclinn  known  as  lupus  vulgaris.  When 
the  bacilli  fall  upan  the  niucuus  membranes  of  the  muuth  and  no^e,  it  seems  that,  especially  in 
childhood,  the  tendency  is  for  them  to  be  carried  to  the  lymphatic  tissues  so  that  from  the  ton- 
sils they  reach  the  cervical  glands,  which  become  Infected,  and  the  disease  make*  stow  progress 
from  gland  to  gland  along  the  cervical  to  the  supraclavicular,  then  to  the  tnlraclavicutar,  then 
to  the  bronchial  glands,  and  so  ultimately  reach  the  lung  if  its  course  Is  not  checked. 
Infection  through  tlie  intestine,  prnttably  l)ccausc  of  the  existence  nf  some  peculuirity  of  the 
lymphoid  lIsMies  in  youth,  takes  place  chicflv  in  childliotid,  the  bacilli  bring  Irunsported  to  the 
mesenteric  and  retroperitoneal  lymphatic  glands. 

Pulmonary  infection  may  aflect  the  lung  directly,  or  the  bacilli  may  5nd  their  way  to  the 
bronchial  lymphatic  gland^  in  which  they  firit  develop,  subsequently  infecting  the  lung,  cither 
by  continuity  of  tissue  or  by  rupturing  into  some  branch  of  the  pulmonary  circulation  in  which 
they  are  di<;tribufed  to  the  lun^. 

Pelvic  infection  through  the  genital  organs  is  usually  advanced  at  the  primary  seat  of  dis- 
ease before  it  makes  inroads  upon  the  pelvic  and  retroperitoneal  glands. 

Animah  vary  conshderalily  in  susceptibility.  Kodents  seem  to  be  the  most  susceptible 
animals.  Herbivorous  animals  are  much  more  susceptible  than  carnivorous  animals.  Wild 
animals  in  confinement  are  marc  susceptible  than  wild  animals  at  large 

Concerning  the  indivjduil  susccptibilitv  among  certain  species  of  naimals.  our  knowledge 
is  defective.  We  look  upon  it  as  '  some  physical  weakness,"  "  a  general  run  down  of  %itali!y." 
etc..  but  the  nature  of  it  is  entirely  obscure. 

It  seems  prubable  thai  in  many  cases  the  accidents  of  infection  have  as  much  to  do  with  the 
course  of  the  disease  as  nnv  peculiarities  of  the  individual.  Thus.  shouM  the  infecting  organ- 
ism be  exceptionally  virulent,  the  result  of  its  entrance  into  a  tissue  will  be  different  from  the 
result  produced  by  an  organism  of  very  mild  virulence.  Should  a  number  of  organisms  enter 
together  or  in  rapid  succession,  their  combined  eflfects.  especially  if  scattered,  might  be  more 
difficult  to  overcome  that  the  effects  of  a  single  bacillus. 

Should  the  luicilli  fall  at  nnce  upon  some  tissue  whose  vascularity,  richness  in  Ivrnphntics, 
free  supply  of  oxygen,  and  general  looseness  of  texture  all  favored  growth  and  distribution, 
the  effects  could  not  fail  to  be  very  different  from  those  produced  by  the  same  organism  in  a 
dens-.',  badly  nourished  tissue  with  few  lymph,itirs. 

Too  much  attention  cannot  be  paid  to  these  accidental  condition*-  when  considering  viinl 
rvsistunce.  and  a  person  in  the  greatest  physicil  vigor  might  succumb  in  consequence  of  them, 
when  another  in  very  poor  condition  might  succeed  in  witlistanding  on  entirely  dift'crent  form 
of  infection. 


The  invasion  of  the  body  by  tuberciilosi.s  is  accomplished — (il  By  con- 
tinuity of  tissue;  (z)  by  lymphogenic  metastasis:  (3)  by  hematogenic 
metastasis;  (4)  by  acrogcnic  metastasis;  (5)  by  direct  implantation. 

I.  Continuity  of  tissue  favors  the  spread  of  tuberculosis  from  the  primary 
nidus  of  infection.  The  conditions  favorable  to  it  are  loo.seness  and  mois- 
ture, which  enable  the  lucilli  to  grow  unrestrainedly.     It  is  by  continuous 
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growth  that  tubercles  increase  in  size,  and  that  outlying  or  daughter  tuber- 
cles are  formed,  Conti^tity  of  tissues  and  organs  also  favors  the  spread  of 
the  disease,  aUhough  the  preliminary  steps  really  transform  the  tissues  in 
such  a  manner  as  to  make  the  real  process  one  of  continuity.  Thus,  a 
tuberculous  lesion  of  the  lung,  by  establishing  a  chronic  intlanimatory  reac- 
tion, causes  the  adhesion  of  the  lung  to  the  chest  and  thus  favors  the  exten- 
sion of  the  tuberculous  process  to  the  parietal  pleura. 

2.  Lymphogenic  metastasis  is  almost  invariable  in  tuberculosis.  Exactly 
by  wliat  mechanism  the  bacilli  pass  from  the  primitive  lesion  to  the  lymphatic 
nodes  is  not  known.  From  the  study  of  microscopic  sections  it  seems  jjrob- 
able  that  it  is  largely  a  matter  of  transportation  by  phagocytes,  althougli 
direct  transj»ortation  of  free  Iwicilli  may  occur. 

3.  Hemato^emt:  Metastasis. —  This  may  be  the  means  of  ])rimary  infection 
if  we  admit  the  [lossibility  of  tubercle  bacilli  ingested  with  the  food  being 
absorbed  by  the  lactcals.  conveyed  through  the  thoracic  duel  to  the  venous 
system,  and  so  thrown  mio  ihc  pulmonary  and  systemic  circulations. 

There  is,  however,  a  far  more  frequent  means  of  hematogenic  infection 
than  this — that  is,  the  inclusion  of  a  vein  in  a  tuberculous  le.sion,  the  erosion 
of  its  wall,  and  the  entrance  of  bacilli  directly  into  the  blond  stream.  This 
is  known  to  take  place  in  tuberculosis  of  the  bronchial  lymphatic  nodes,  in 
disease  of  other  lymphatic  nodes,  and  in  pulntonary  lesions.  A  unifomi  dis- 
tribution of  tubercles  throughout  both  lungs  indicates  pollution  of  the  pulmo- 
nary circulation  by  inicro-organismal  emboli  which  fail  to  jiass  through  and 
enter  the  systemic  circulation.  It  is,  however,  probably  rare  that  the  miliary 
tuberculosis  is  confmed  to  the  lungs,  the  tubercles  in  the  remote  organs  simply 
being  fewer  and  smaller,  antl  hence  less  obvious  than  the  pulmonarv'  tubercles. 
When  large  numbers  of  tubercle  bacilli  succeed  in  entering  the  circulation 
and  many  fail  to  be  impeded  in  their  passage  through  the  lungs,  general 
miliarv  tuberculosis  occurs. 

4.  Aero^enic  metastasis  lakes  place  only  in  pulmonar)'  tuberculosis.  It  is 
easily  understood  that  when  a  tuberculous  lesion  exists  in  a  lung  and,  by  necro- 
sis and  softening,  effects  a  communication  with  a  bronchial  tube,  the  entrance 
and  exit  of  the  air  carry  the  infectious  contents  of  the  tube  first  in  one  and 
then  in  the  other  direction,  until  itis  distributed  not  onlyalong  the  primarily 
invaded  lube,  but  into  many  of  its  smaller  branches,  and  into  the  larger  tubes 
and  trachea.  The  entrance  of  this  infectious  material  into  n^\y  tissue  areas 
may  cause  luberculons.  lobular,  or  bron<  hoj^ueumonia,  both  in  the  primarily 
affected  lung  and  in  its  fellow. 

5.  Impiapitation  tuberculosis  occurs  from  infectious  material  in  transit 
through  the  trachea.  larynx,  pharynx,  and  mouth,  and  sometimes  through 
the  esophagus,  stomach,  and  intestines,  in  any  or  all  of  which  organs  bacilli 
may  lodge. 

Varieties  of  Tuberculosis,— Single  tuberculous  masses  of  the  brain 
are  called  tvroma.  (.'lu^icrs  of  iul»erculous  nodules,  such  as  occur  tii>on  the 
pleura  of  cattle,  are  called  "  pearl  disease." 

The  primitive  lesions  of  tuUercuiosis  are  called  miliary  tuberdes.  A 
wide-spread  distribution  of  such  lesions  is  known  as  miliary  tubereulosiSj  z, 
universal  distribution,  v^^-*  general  miliary  tuberculosis. 

The  common  form  of  the  disease  characterized  by  marked  caseation  is 
known  as  caseous  tuberculosis ;  the  chronic  form,  with  connective-tissue  indu- 
ration, as  caseofibi'oid  tuberculosis :  the  extremely  chronic  form,  with  marked 
cicatricial  formation  and  induration,  as  fibroid  phthisis  or  tuberculosis,  and 
the  rapid  tuberculotis  pneumonia,  as  caseaus  pneumonia. 

Morbid  Anatomy, —  The  characteristic  lesion  of  tuberculosis  is  the 
tubercle — the  miliary  tubercle  of  Laennec.     It  is  a  minute  intlammatory  and 
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degenerative  nodule  which  forms  about  the  tubercle  bacillus.     The  disease 
always  begins  with  the  formation  of  a  miliary  tubercle,  whatever  may  be  its 

future  course. 

As  soon  as  the  miliary  tubercle  attains  a  size  i)ennitting  its  recognition  by 
the  naked  eye,  it  appears  as  a  minme,  grayish,  translucent  point.  jVs  time 
passes  it  increases  in  size  by  eccentric  growth  and  the  fonnation  of  outlying 
daughter  tubercles  until  it  reaches  that  of  a  pin-head  or  small  pea.  This 
is  then  called  the  "crude  tubercle"  of  Laennec.  The  tubercle  continues 
gray  so  long  as  it  remains  cellular  in  compi.'sition,  but  in  most  cases  co- 
agulation necrosis  takes  place  at  the  center  and  causes  it  to  become  yellow- 
ish. The  growth  continues  at  the  periphery  while  degenerating  in  the 
center,  so  that  the  lesions,  if  lew  in  number  or  single,  may  attiiin  a  large 
size.  It  is  not  unusual  to  find  single  tuberculous  massrs,  as  large  as  pigeons* 
or  even  hens'  eggs,  in  the  brain,  liver,  spleen,  and  other  organs.  They 
always  begin  as  miliary  tubercles,  but  increase  by  the  contmuous  formation 
of  daughter  tubercles  at  the  periphery.  These  large  tuberculous  masses  may 
have  solid  grayish  substance,  or  if  the  degeneration  has  been  more  rapid, 
creamy  yellowish  contents. 

They  are  rarely  circumscribed  by  any  definite  boundary,  but  tend  to  infil- 
trate by  the  formation  of  outlying  tubercles  formed  in  the  immediately  sur- 
rounding tissue,  showing  invasion  by  continuity  of  tissue.  When  the  num- 
ber o(  tubercles  is  great,  they  do  not  become  large,  possibly  because  the 
function  of  the  organ  is  suspended  before  time  enough  has  elapsed.  The 
patient  dies,  possibly  because  enough  bacterial  or  metabolic  poison  is  pro- 
duced to  kill  him  before  extended  growth  is  pcssible.  It  is  in  the  lung 
that  the  most  numerous  and  largest  lesions  are  observed. 

There  is  no  essential  difference  between  tubercles  in  different  organs  or 
tissues,  other  than  can  be  accounted  for  by  the  peculiarities  of  the  tissue. 

The  Irsions  sometimes  depart  from  the  usual  type,  as  when  suppuration  is 
produced  by  the  injection  of  large  numbers  of  bacilli,  and  under  less  well- 
understood  conditions  in  the  pleura,  pericardium,  etc.,  where  considerable 
purulent  collections  occur  in  which  tubercle  bacilli  are  more  often  absent 
than  present,  yet  in  which  no  other  cause  for  the  suppuration  can  be  found. 
Rapid  inflammatory  infiltration  and  edema  may  occur  in  rapidly  spreading 
pulmonary  tuberculosis,  with  lesions  much  like  those  of  croupous  pneumonia, 
or  scattered  consolidated  patches  of  bronchopneumonia  may  be  observed.  At 
times  these  diffuse  infiltrations  degenerate  about  as  rapidly  is  they  are  formed, 
and  a  cheesy  pneumonic  condition  is  formed. 

[n  tuberculosis  of  the  bones  and  joints  the  amount  of  actual  tubercle 
formation  is  greatly  outweighed  bv  the  extensive  puriform  accumulations — 
cold  abscesses — that  nuke  their  appearance. 

In  cases  of  slow  course  and  prolonged  duration  a  fibroid  change  takes 
place.  This  is  seen  in  the  lymphatic  tuberculosis  common  in  cattle  and 
occasionally  seen  in  man,  in  which  the  affected  nodes  are  transformed  into 
enormous  fibroid  masses  much  more  closely  resembling  a  fibroma  or  a  cicatrix 
thaaa  tubercle. 

Some  forms  of  the  disease  are  almost  purely  cellular,  and  although  of  slow 
growth,  lead  to  the  formation  of  translucent  nodules  ujjon  the  serous  mem- 
branes, which,  because  of  their  ap[>carance,  have  been  described  as  "pear/ 
diseased  This  form  of  tuberculosis  is  common  in  cattle,  but  may  also 
occur  in  man.  The  lesions,  which  are  more  frequent  upon  the  pleura  than 
upon  other  serous  membranes,  form  clusters  of  rounded,  grayish-pink,  trans- 
lucent, soft,  polypoid  excrescences,  some  of  which  may  be  as  large  as  a  hen's 
egg.  although  rarely  larger  than  currants  or  grapes. 

Old  tuberculous  lesions  that  have  ceased  to  grow  appear  completely  cir- 
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cuniscribed  l>y  dense  encapsulated  conneciive  tissue,  and  show  disorganisa- 
tion of  the  iiuernal  structure,  either  by  comjjlete  caseation  or  by  calcification 
with  the  iratis(orn\ation  of  the  caseated  mass  into  a  chalky  dcpasit.  I^rge 
and  small  noduies  of  this  kind  are  (|uiie  tommonly  found  in  the  lungs  of 
persons  who  have  died  from  other  causes,  and  can  tisually  be  regarded  as 
evidences  of  "  healed  tuberculosis."  They  appear  as  distinct  puckei"s  upon 
the  pleura,  when  near  the  surface.  Sometimes  they  occur  in  the  deeper 
structure  of  the  lung.  In  nearly  all  cases  of  this  kind  the  number  of  calcified 
lesions  is  small,  the  size  smaller  than  a  pigeon's  egg  and  rarely  larger  tlian  a 
pea. 

Pathologic  Histology. —  The  tubercle  bacillus  having  become  lod^'ed 
in  a  nidus  appropriate  for  its  growth,  progressively  increases  in  niimL>ers 
and  hence  in  its  irritative  and  poisonous  ])0wers.  The  classic  experi- 
ments of  liaumgarten  upon  tuberculosis  of  the  iris  in  rabbits  led  him  to 
believe  that  the  first  changes  jiroduced  by  the  bacillus  were  lo  be  found  in 
the  fixed  connective-tissue  cells  of  the  part,  which  increase  in  number  and 
thus  form  the  primitive  tubercle.  No  doubt  almost  immediately  following 
this  effect  upon  the  connective-iis>uc  cells  the  chemoinctic  influence  of  the 
bacillus  IS  felt,  and  the  cellular  collection  receives  additional  cells  from  the 
blood  vessels.  According'  as  the  local  irritative  influence  or  chemoiactic 
influence  ]>rcdominates,  the  tubercle  will  be  hmphoid — that  is,  will  consist 
of  lymphoid  cells,  mostly  leukocytes — or  tf^ithelmti — that  is,  consist  chiefly 
of  cpithcboid  cells, 

A  jjrimitive  tubercle,  therefore,  consists  of  cells  derived  partly  from  the 
connective  tissues  and  partly  from  the  blood  vessels.  The  tubercle  bacilli  are 
continually  multiplying  and  the  number  of  cells  in  the  tubercle  continually 
increasing. 

The  cells  of  the  tubercle  require  nutriment,  but  in  the  tuberculous  in- 
fiammatioti  no  new  blood  vessels  form  and  hence  no  increase  of  nutri- 
ment is  provided.  Not  only  are  no  new  blood  vessels  formed  in  the  tuber- 
culous tissue,  but  the  capilhir}  blood  vessel-  of  the  ]>ari  in  which  it  forms  are 
destroved  as  it  advances.  Tubercles  arc,  therefore,  coiiiinually  avascular,  so 
that  before  they  attain  any  considerable  size  the  older  parts— that  is,  those 
first  formed  and  centrally  situated — show  signs  of  dej^encration  and  disin- 
tegration (coagulation  necrosis).  While  the  periphen^.l  j>ari  of  the  tubercle 
is  growing,  the  ( entral  part  is  degenerating.  In  addition  to  the  avascularity 
by  which  the  death  of  the  central  ])ortion  of  the  tubercle  is  brought  about, 
the  tubercle  toxin  is  no  doubt  responsible  for  some  of  the  local  damage. 
Chcmic  analyses  have  shown  that  the  todies  of  the  tubercle  bacilli  contain 
an  extremely  irritating  substance  allied  lo  the  fatty  acids  Dead  tubercle 
bacilli  as  well  as  living  organisms  contain  this  irritating  substance  in  their 
bodies,  and  when  disseminated  through  the  circulation,  are  capable  of  pro- 
ducing minute  tubercles. 

Histologically  each  tubercle  may  be  divided  into  three  zones:  a  central 
zone,  which  usually  consists  of  a  mass  of  coagulntion  necrotic,  disintegrating 
material,  composed  of  destroyed  cells  and  de*nd  bacilli  ;  a  median  zone, 
consisting  of  epithelioid  cells,  and  usually  containing  one  or  more  giant- 
cells,  and  a  peripheral  zone,  in  which  occasional  epithelioid  cells  are  mingled 
with  a  considerable  nuniber  of  round-cells  of  hematogenous  and  connective- 
tissue  origin. 

These  three  zones  really  represent  three  different  developmental  stages  ; 
The  outer  zone,  the  earliest  stage,  where  a  mingled  multiplication  of  connec- 
tive-tissue cells  and  round-cell  infiltration  can  be  obser\ed  ;  the  median  zone, 
a  later  stage,  in  which  attempted  organization  and  recover)'  of  the  inflamma- 
tion have  gone  on  iar  enough  to  form  epithelioid  cells,  which  sometimes 
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undergo  a  monstrous  development  with  the  formation  of  characteristic  giant- 
cells,  and  the  central  /.one,  the  oldest  jiart,  in  which  the  vitality  of  the  tissue 
has  been  destroyed  and  the  cells  have  died. 

It  is  imi>ossiblc  to  determine  exactly  the  ongin  of  the  giant-cell.  By 
some  it  is  looked  upon  as  an  overgrowth  of  the  epithelioid  cells,  multiplica- 
tion of  whose  nuclei  takes  place  more  rapidly  than  that  of  the  protoplasm. 
My  own  impression  has  always  been  that  the  giant-cells  are  formed  by  the 
coalescence  of  partly  degenerated  epithelioid  cells,  and  is,  therefore,  a  retro- 
gressive formation. 

The  histology  of  the  tubercle  varies  considerably  according  to  the  rapidity 
of  its  growth  and  the  resisting  power  of  the  individual.  Thus,  if  the 
patient  be  highly  susceptible  and  the  disease  progress  rapidly,  the  prolxibi li- 
lies are  that  the  lesion  will  partake  largely  of  the  oature  of  the  small  round- 


Jt- 


Fig.  aoQ. — A  miliarv  labercle  of  Uic  lung,  constsiing  of  two.  protiably  threr.  tubmilianr 
tubercles.  Tbe  coactilation  necrocis  of  the  center  and  the  giani-ccll  formation  are  weJl 
shown  (X  70). 


celt  infiltration,  with  rapid  coagulation  necrosis.  If.  on  the  other  hand,  the 
patient  be  ordinarily  resistant,  the  appearances  will  be  those  above  described, 
and  in  case  the  vital  resistance  of  the  individual  is  marked,  the  tendency 
will  he  for  repair  to  progress  more  rapidly  than  destnuiion,  so  that  a  con- 
siderable number  of  the  epithelioid  cells  will  l>e  transfortiied  into  connective- 
tissue  fibers.  rhe.>e  variations  in  the  resistance  of  the  individual  and  the 
consequent  differences  in  the  histoloiry  of  the  lesion  have  caused  the  IuIkit- 
cles  to  be  divided  microscopically  into  the  ixtnphoiti^  e/>iihf/iMt  and  rHicn- 
iattii. 

Some  pathologists  have  regarded  these  different  forms  of  the  tubercle  as 
having  a  different  etiology,  .■:n<i  Ciblw;  at  one  time  contended  that  the 
tubercle  l>acillus,  while  the  cause  of  the  cclhilar  or  lymphoid  luliercle,  was 
continually  absent  from  the  reticulated  tubercle.  Reticulated  tuWrcles  are. 
however,  nothing  more  than  those  in  which  the  preexistent  fibers  of  the 
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tissues  have  not  been  destroyed,  or  in  which  ihe  foniTation  of  new  fibers  has 
taken  place  from  epilhelioid  cells  and  fibroblasts.  Why  the  fibers  in  tuber- 
cles sometimes  have  a  radiated  appearance  is  noi  understooii.  Il  may  in 
some  cases  depend  upon  contraction  caused  by  the  rea^'ents  in  which  the 
tissue  is  hardened  for  microscopic  study.  But  this  will  not  explain  all  cases, 
for  not  only  is  the  radiation  observed  \\\  the  fibers  of  the  connective  tissues, 
but  also  sometimes  in  the  epithelioid  cells  surrounding  the  areas  of  necrosis 
which  have  their  long  axes  in  the  lines  of  the  radiation,  so  as  to  api>ear,  as 
some  one  has  said,  *'  like  an  army  wiih  bayonets  "  opposing  the  advance  of 
the  caseation  into  the  surrounding  tissue. 

Sometimes  the  contrast  between  the  anuclear  caseous  central  zone  and 
this  line  of  surrounding  epilhelioid  cells  is  so  marked  that  the  apfiearance 
is  described  as  like  a  *'  raked  field.' ^  The  caseated  areas  may  show  anu- 
clear homogeneous  masses,  corresponding  in  size  and  shaf>e  to  cells  that 
belonged  to  the  preexistent  tissue  in  which  the  tubercle  developed,  AVhcn 
the  caseation  advances  further,  these  cell-bodies  become  broken  up  into 
hyaline  fragments  of  irregular  shape.  And  still  later  the  cheesy  material 
becomes  slightly  granular,  yellowish  or  almost  colorless,  and  no  details  can 
be  made  out. 

The  coagulation  necrosis  seems  lo  attack  first  the  cells  belonging  to  the 
tissue;  next,  the  leukocytes:  and  lastly,  the  epithelioid  cells. 

The  giant-cells  may  occur  in  the  center  of  the  small  tubercle,  and  thiw 
represent  the  earliest  transformation  of  epithelioid  tells,  into  what  is  later  to 
form  the  cheesy  center.  Usually  they  are  found  in  the  intermediate  zone. 
They  may  be  very  large,  a  single  giant-celi  sometimes  seeming  to  make  up 
the  entire  tubercle,  or  they  niay  be  smaller  and  numerous.  At  one  time  the 
giant-cell  was  thought  to  be  characteristic  of  tubercle,  but  it  has  long  since 
been  shown  that  giant-cells  occur  in  other  specific  granulomata  and  in  simple 
inHamniation,  and  are  common  in  sarcoma.  The  form  most  common  in 
tubercle,  and  in  fact  seldom  met  elsewhere,  is  that  first  pointed  out  by 
langhans  as  *' Riesenzellen  mit  wandstandigen  Kcrnen."  In  this  form  a 
large  si)heric  cell  presents  a  necrotic  center,  and  has  its  nuclei,  of  which 
several  hundred  may  be  present,  arranged  like  a  wreath  about  the  periphery. 
When,  because  of  pressure,  the  giant-cells  are  elongated,  the  nuclei  may  be 
clustered  at  the  poles  or  form  an  equatorial  belt.  1  he  most  probable  expla- 
nation why  the  nuclei  assume  these  particular  positions  in  the  cells  is  that,  as 
degeneration  begins  in  the  central  part  of  their  protoplasm,  the  nuclei  move 
away  and  occupy  the  still  well-nourished  area. 

The  tubercle  bncilH  usually  have  a  definite  distribution  in  the  tubercle.  The 
original  tubercle  formed  about  the  originally  present  tubercle  bacilli,  but  as 
the  tubercle  grows,  the  bacilli  increase  in  number  and  distribute  themselves 
over  a  greater  surface,  the  older  bacilli  near  the  center  dying.  As  the  tul>erclc 
continues  to  increase  in  size  and  degenerate  in  the  center,  the  older  bacilli 
occupying  the  central  area  prol^blydie  and  disintegrate,  while  their  progeny 
occupy  the  new  and  developing  portions  of  the  lesion.  It  is  because  of  this 
multiplication  of  the  bacilli  that  the  disease  continues  to  invade  fresh  areas, 
and  no  other  explanation  need  be  given  than  this  relationship  of  bacilli  to 
lesion  to  make  clear  why  tuberculosis  should  be  a  continually  progressing 
and  disinte,i;rating  liiseasc. 

Tuberculosis  is  not  limited  to  Ihe  j)rimary  seat,  but  is  prone  to  metastasis 
by  the  transplantation  of  the  bacilli  from  the  primary  to  the  secondary  areas. 
This  takes  place  in  part  through  the  activity  of  phagocytic  cells,  which  take 
bacilli  into  their  cytoplasm  for  the  ]jurpose  of  destroying  them,  and  carry 
them  through  tlie  tissue  to  slightly  removed  positions,  or  rontin\ie  with  them 
as  far  as  neighboring  lymphatic  glands,  or  even  to  the  systemic  circulation. 
22 
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The  bacilli  may  also  be  swept  away  from  the  tubercle  by  currents  of  lymph. 
In  whichever  way  metastatic  distribution  occurs,  it  always  results  in  the  inva- 
sion of  5ome  new  fiart  of  the  body  in  which  the  bacilli  lodge  and  repTx>dace 
the  changes  already  described. 

The  majority  of  the  bacilli  arc  not  tran5p>orted  any  considerable  distance,  so 
that  new  tubercles  are  usually  formed  adjacent  to  the  older  ones  :  so  close,  ia 
fact,  that  it  not  infrequently  happens  that  their  subsequent  increase  in  sue 
causes  them  to  coalesce  and  form  a  single  large  tuberculous  mass.  Such  a 
mass  is  said  to  consist  of  submiliary  tttherdes.  I'he  large  masses  undergo  the 
cheesy  change,  soften,  and  evacuate,  forming  cavities  or  ulcers  when  cootigu- 
ous  to  a  surface  from  which  the  products  of  degeneration  can  be  discharged. 
It  rarely  happens  that  tuberculosis  occurs  in  any  part  of  the  body  without 
metastatic  invasion  of  the  lymphatic  glands.  Thus,  in  tuberculosis  of  the 
)un^  the  bronchial  lymphatic  glands  are  usually  infected,  and  in  intestinal 
tuberculosis  the  mesenteric  and  retroperitoneal  glands  are  affected.  In  the 
secondary  lesions  and  lymphatic  glands  the  disease  may  progress  more  rapidly 
than  in  the  primary  seat  of  disease.  Such  lymphatic  lesions,  when  situated 
where  invasion  and  erosion  of  blood  vessels  are  possible,  may  discharge  their 
contents  into  the  veins,  thus  liberating  numbers  of  bacilli  into  the  systemic 
circulation. 

Recovery  of  Tuberculosis.— Tuberculosis  probably  recovers  much 
more  frequently  than  is  usually  supposed,  but  not  without  leaving  visible 
changes  in  the  tissues.  Postmortem  examinations  show  recovery  in  about  20 
per  cent,  of  cases  of  tuberculosis,  though  such  cases  are  seldom  known  to  have 
been  tuberculous  during  life.  Ho>v  complete  the  recovery  is  must  always  re- 
main a  question,  for  it  occurs  by  exclusion  of  the  tuberculous  process  rather  than 
by  its  eradication.  The  disease  recovers  because  the  vital  resistance  of  the 
patient  enables  the  process  of  repair  to  outweigh  that  of  destruction.  The 
tubercle  bacilli  thus  becom*  enca(»sulated  in  a  miss  of  growing  connective 
tisue  which  surrounds  the  tubercle  and  prevents  its  advance.  This  can 
happen  only,  however,  when  the  susceptibility  of  the  indiWdual  becomes 
changed,  and  it  must  not  be  misunderstood  that  the  cessation  oi  the  growth 
of  the  tubercle  dej>ends  upon  the  connective-tissue  formation.  It  is  only 
when  the  resistance  of  the  individual  is  so  increased  as  to  make  it  possible  for 
the  tubercle  bacilli  to  be  successfully  combated  that  the  encaf>sulating  process 
can  occur. 

The  connective  tissue  formed  about  the  recovering  tubercle  hastens  the 
absorption  of  its  disintegrated  elements  by  contracting  upon  the  diseased 
tissue.  \Vh;n  absorption  is  impossible,  calcareous  infiltration  is  Ukcly  to 
take  place,  and  the  once  cheesy  area  becomes  transformed  into  a  chalky  okass. 

The  fete  of  the  tubercle  bacilli  in  these  areas  is  of  interest.  They  pre- 
sumably remain  vital  but  a  short  time,  as.  so  far  as  is  known,  they  have  no 
spores  or  permanent  forms.  It  seems,  however,  that  within  circumscribed 
and  encipsulated  areas  in  which  no  known  tuberculous  process  has  gone  oo 
for  years,  a  sudden  outburst  of  bacillar)'  invasion  may  follow  an  injury  or 
inflammation,  so  that  from  an  old  Pott's  disease  or  from  a  calcified  area  in 
the  lung  a  sudd-.-n  and  fatal  tul)erculous  disease  may  originate. 

Physiology. — That  tuberculosis  is  associated  with  marked  constitutioittl 
involvement  is  evident  in  nearly  all  cases.  Exartlv  what  the  source  of  dam- 
age is  has  not  been  determined,  as  no  imponant  toxic  substance  has  yet 
been  extracted  from  the  tubercle  bacillus.  In  all  ca.ses  of  wide-spread  tuber- 
culosis, however,  whether  of  the  lungs,  the  bones,  the  lymphatic  glands,  or 
other  organs,  fever,  cachexia,  anemia,  and  amyloid  and  Catty  degenerations 
mav  be  expected. 

Symptoms. — Fever. — The  fever  of  pure  tubercular  infectioo  is  usually 
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moderate  in  severity, — ioi°-i02**  F., — with  nocturnal  exacerbations.  It  is 
irregular,  i)ersisting  for  a  time,  disappearing;  more  or  less  completely  for  a 
time,  and  then  reappearing, 

VVlicn  hectic  fever  or  hyperpyrexia  accompany  tuberculosis,  accidental 
com[iIic;itin^  or  secondary  inteciions  mav  be  expected. 

This  fever  sometimes  makes  its  afipearante  in  an  intennitteni  form,  with 
regular  Murtiiations  simulating'  malariii,  the  pyrexhd  period?  hcing  accom- 
jjiinied  or  smtt-edcd  hy  sweats.  Sweating — especially  nocturnal  sweating — is 
very  commoti  in  luljcrculosis. 

Cachexia  dcvclo|LS  in  ihronic  tuberculosis.  The  patient  emaciates,  the 
skin  becomes  pale  and  while,  the  I'mgers  enlarge  at  the  li])s,  and  the  nails 
curve  over  thuin  ( drum-stick  fingers).  K%  the  disease  progresses  the  ema- 
ciation niny  bei  onie  extreme. 

The  anemta,  which  is  [)robai>ly  the  cause  of  the  cachexia,  is  a  secondary 
or  symptomatic  anemia^  with  diminution  in  the  number  of  erythrocytes  and 
j>erccntage  of  hemoglobin.  In  uncomplicated  cases  there  are  no  positive 
changes  in  the  Icukocyics  hy  which  the  disease  can  l»e  diagnosticated.  Some 
writers  lay  stress  upon  variations  in  the  [jercentage  of  lymphocytes,  but  they 
are  not  characteristic.  Cases  compli'aicd  by  secondary  infections  with  pyo- 
genic organisms  usually  show  some  leukocytosis. 

The  anemia  is  progressive  and  increases  up  to  the  time  of  death.  It 
prol»ably  never  is  dangcrovis  in  itself. 

Fatty  Infiltration  of  the  liver  is  frequently  seen  in  fatal  cases,  the  infiltra- 
tion depending  upon  nutritional  disturhant  es.  The  liver  is  verj*  large,  pale 
in  color,  firm  in  texture,  and  beautifully  *' nutmeg"  in  appearance.  It  is 
usually  nnemir. 

Amyloid  disease  is  "ot  uncommon  in  advanced  tuberculosis  both  of  the 
lungs  and  of  the  bones  and  joints.  All  grades  of  it  are  seen,  from  changes 
so  slight  as  to  l»e  detected  only  by  the  microscope,  to  complete  involvement 
of  the  principal  organs. 

LEPROSY. 

Leprosy  is  a  specific,  infectious,  doubtfully  contagious,  inflammatorj'  dis- 
ease, caused  l»v  the  BatiUns  /rpnr,  and  characterized  by  nodular  lesions  of 
the  skin,  subcutaneous  tissues,  nerves,  and  occasionally  of  the  internal 
organs.  The  disease  has  been  recognized  for  many  centuries,  having  been 
known  in  the  time  of  Moses,  who  introduced  into  the  laws  of  the  people  of 
Israel  specific  directions  for  its  recognition  and  for  the  isolation  of  the  suf- 
ferers. In  early  limes,  however,  numerous  other  skin  affections  were  con- 
founded with  it. 

It  is  a  mther  frequent  disease  in  warm  countries.  In  China  and  India  it  is 
common  along  the  (.oast,  and  it  is  fro<iuenTly  seen  in  Syria  and  along  the 
north  coast  of  Africa.  In  Europe  it  occurs  with  some  rarity  along  the 
Mediterranean  coast  and  along  the  Atlantic  coast  of  Scandinavia.  Occasional 
cases  occur  in  North  America,  usuaHy  along  the  Gulf  coast  of  the  United 
States,  in  Acadia,  New  Bninswick,  and  Mexico.  Many  of  the  cases  are  im- 
ported from  China  and  South  America.  On  the  Pacific  coast  it  occurs 
chieflv  among  the  (Chinese  emigrants.  .-Vbout  two  hundred  yca^^  ago  it  was 
imported  into  the  Sandwich  Islands,  where  it  has  become  a  veritable  scourge. 

BUOlo^. — Lcpm  is  cau&ecl  t>y  ihr  Bacillus  U'prx  nf  Hansen,  which  ts  found  in  immense 
numl>crs  in  the  norlutnr  le&Ions  and  in  the  nn^il  disch^irgcs. 

The  lepra  hnciHus  clo^rlv  resemliles  ihe  tubercle  hacillus  m  moqiholojfv.  l>eing  about  the 
smme  size  antl  shape.  [(  also  &t:iiiis  like  the-  iubt?rcle  b.icilltu,  resitting  ordin.iry  siamin^  solu- 
tions, but  stnining  deeply  wirh  solutions  containing  a  mordant,  and  subsequently  re*iisiing  the 
Action  of  minrral  itcids  'l*h«-  snrct"^ul  cuitivntion  of  the  bnciUus  has  bt'rn  claimcfl  by  a 
numt>er  of  investigators,  though   it  is  not  recognticd  as  possible.     It  is  pathogenic  only  for 
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■tan.  mocnlAtion  experimciiu  opon  the  lover  aniBulk  hSTtng  uniioniilv  fiulcd.  At  leut  <nw 
tacccsslul  inoculation  has  been  made  upon  a  man — s  condemned  cnminal  »  the  Skwtvicb 
Islands. 

In  their  grouping  in  the  li&saes  the  lepra,  bacilli  difler  from  the  raberde  bacilli,  noi  t'^ing 
tp}r:ngly  diftnbuted  throughout  the  disen»«^  lusue.  hut  being  present  in  immr--^ 
espeoially  in  the  interior  of  certain  Urge  cells  known  a«  the  "  Uprucrlh."    In  the  :i 

the  bacilli  occur  in  large  numticri  in  the  lymph-spacer  and  m  the  lepra  cells:  in  the  anr^uvn^c 
form,  in  the  sheaths  of  thr  nrr\r* 

file  disease  spreads  slow>t  Lxrcaiuc  of  the  purely  p.irasitk  nature  and  comparabTely  Swble 
rcsisting^  powers  of  the  baoHus.  yet  free a&sodntioa  with  lepers  has  been  followed  by  mfection 
hi  severalof  thosr  whose  phtlanthrrjpic  labors  have  been  among  ihcm,  notably  in  the  cose  of 
Father  Damien.  who  was  their  mosionary  for  many  ycmzs  in  the  Sondwicfa  Islands. 


FiC.  aio. — Oise  of  nodular  Icprisy  (from  a  patient  of  Dr.  John  V.  Shatmaker  s  m  the  Medico- 
Chirnrgical  College,  Philadelphia).    The  leonine  ckprcssion  is  well  showtt. 


Infection  may  occur — (i)  By  direct  inoculation,  either  experinientallv, 
as  in  the  case  of  the  criminal  above  referred  to.  or  accidentally  by  fintjcrs 
and  other  objects  !>oiled  with  the  discharges  from  the  nose  and  ulcers. 
(2)  It  may  also  occur  by  intimate  personal  relations,  through  kissing  and 
sexual  intercourse.  (3)  It  n>ay  occur  through  fomites.  Some  have  attrib- 
uted the  inocubtion  to  the  bites  of  insects,  but  proof  of  this  is  still  lacking. 

The  appearance  of  the  disease  after  inomlaiion  is  slow,  the  period  of 
incubation  sometimes  cxtendint:  over  some  months  and  the  disease  lastinp 
for  many  years.  Most  cases  continue  for  from  five  to  twentv  vears  before 
succumbing  to  intercurrent  affections,  the  most  fre*juent  of  which  is  tul>er- 
culosis.  In  uncomplicated  cases  death  occurs  from  exhaustion.  It  is  said 
that  occasiotial  cases  recover. 
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T^eprosy  is  not  limited  to  any  age.  It  is  not  known  to  be  hereditary,  but 
children  and  adults,  young  and  old,  sufiTcr  from  it.  It  is  chiefly  a  disease  of 
the  lower  classes,  among  whom  ignorance  and  carelessness  regarding  jirophy- 
lactic  measures  prevail.  It  seems  toatiack  the  lower  races  more  quickly  than 
the  Caucasians,  but  this  may  depend  upon  the  habits  and  conditions  of  life 
rather  than  upon  any  racial  predisposition.  In  Hawaii,  where  it  is  so  excep- 
tionally prevalent  and  severe,  it  is  apparently  tnie  that  certain  peculiar  cus- 
totns  of  the  jicople  have  favored  its  spread  sufficiently  to  explain  itsfre(]ucncy 
without  making  necessary  any  reference  to  the  climate  or  peculiarity  of  the 
native  constitution. 

Two  chief  forms  of  the  disease  are  described— lepra  nodoAaf  or  etephan- 
tiasis  griecorum,  and  lepra  aiuesthetlca.  These  may  occur  independently 
of  each  other  or  in  combination. 

Lepra  Nodosa. — This  form  is  characterized  by  the  development  of  nodules 
in  the  skin  and  subcutaneous  tissue  of  the  face,  usually  beginning  about  the 
angles  of  the  nose,  and  extending  to  the  nose,  lips,  and  forehead,  and  later 
appearing  on  the  exterior  surfaces  of  the  arms  and  legs  and  upon  the  fingers 
and  toes.  The  notlules  vary  in  size,  frequently  ulcerate,  and  slowly  cicatrize, 
with  the  formation  of  scar  tissue,  which  distorts  the  countenance  by  the 
formation  of  seams  and  ridges  corresponding  to  areas  of  ulceration,  which 
make  more  conspicuous  the  projecting  nodes.  The  entire  face  and  ears  may 
become  affected,  likewise  the  trunk  and  extremities,  and  occasionally  the 
lepra  nodes  are  foiind  in  the  internal  organs.  The  lesions  of  the  inlfrnal 
organs  associated  with  leprosy  are,  however,  frequently  tuberculous,  as  tuber- 
culosis is  common  aa  a  secondary  infection  in  leprosy. 

The  lepra  bacilli  seem  to  gain  entrance  into  the  tissues  through  minute 
lacerations,  no  doubt  veri'  often  being  carried  in  by  the  fmger-nail  when 
scratching.  This  will  prol»ably  explain  the  frequency  of  the  occurrence  of 
the  disease  about  the  nares,  while  its  frequency  about  the  motith  may  depend 
upon  the  use  of  a  pipe  in  common  with  others  or  by  infected  drinking- 
vessels. 

Morbid  Anatomy. — To  the  naked  eye.  the  lepra  nodules  present  upon 
section  a  grayish  or  yellowish,  seniitransparent,  uniform  appearance,  similar 
to  other  inflammaior>'  formations.  The  loose  subcutaneous  areolar  tissue  is 
most  apt  to  be  affected.  Microscopically  the  nodules  consist  of  several  im- 
portant elements.  There  are,  first  of  all,  large  numbers  of  small,  often  vacuo- 
lated, epithelioid  cells.  These  not  infrequently  contain  bacilli,  and  are  some- 
times found  in  the  lymphatic  spaces  from  the  endothelium  of  which  they  may 
be  derived. 

There  are  also  large  cells,  known  as  Upra  cells^  which  sometimes  contain 
many  nuclei,  and  numbers  of  vacuoles,  some  small  and  some  large,  and  usually 
large  number  of  the  lepra  bacilli.  The  lepra  cells  may  also  be  found  within 
the  lymphatics.  According  to  MeLschnikoflT,  they  are  large  mononuclear 
leukocytes  that  have  taken  up  the  badlli. 

Clumps  of  free  bacilli  can  be  foimd  in  the  lymphatics  and  among  the  cells 
of  the  tis.sue.  The  tibroconnective  tissue  about  the  lesions  is  increased. 
From  this  description  it  will  be  obser\'ed  that  the  lesions  of  leprosy  lack  the 
defmiieness  of  tuberculosis,  more  closely  resembling  ordinary  inflammations. 
The  lesions  of  the  internal  organs  consist  entirely  of  fibrous  patches.  Chronic 
interstitial  inflammations  of  all  the  organs  are  common.  Nodes  also  occur  in 
the  lung,  liver,  spleen,  and  kidney,  although  the  tendency  is  to  regard  the 
lesions  of  the  internal  organs  as,  for  the  most  part,  tuberculous. 

The  lesions  of  lepra  nodosa,  while  nodular,  are  less  well  defined  than  those 
of  tuberculosis,  and  are  always  much  better  vascularized  and  hence  less  apt  to 
undergo  coagulation  necrosis.     There  is  no  caseation  of  the  lepra  nodes  and 
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the  ulcerations  depend  as  much  u|K>n  traumatic  injuries  and  secondary  infec- 
tions as  iijx)n  retrogressive  changes. 

The  llrst  appearance  of  the  nodes  is  frequently  preceded  by  the  occurrence 
of  hyperemic  spots,  whi*  h  disapjjcar,  leaving  lichind  them  pigmented  areas, 
which  begin  to  enlarge  until  a  walnut-sized  node  may  be  formed.  As  has 
already  been  .slid,  the  nodes  may  remain  isolated  or  may  become  connueni. 

The  enlargements  consist  of  granulation  tissue,  which  extend  to  the  epi- 
derm  above,  and  deeply  into  the  subcutaneous  areolar  and  atliiiose  tissues 
below.  This  ti.ssue  is  quite  prominent  about  ihc  hair-follicles.  The  tissue 
between  the  bands  of  cicatricial  tissue  and  cellular  nodes  is  apt  to  atrophy ; 
especially  are  the  hair-follicles  liable  to  be  lost  j  on  the  other  hand,  it  may 
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Fig.  ai  T . — Section  of  one  of  thr  nodule*  from  the  patient  shown  in  Fig^.  aio,  stained  by  the 
Wcigcrt-Grnm  method  Uj  show  ihc  lepra  bacilli  scattered  through  thr  tissue  and  inclosed  !n 
Ihe  large  I'acuolated  "  lepra-cclls  "  (X  looo). 

be  unaltered  except  by  the  existing  hj'peremia.  The  lepra  nodes  sometimes 
organi/c,  sonetinies  soften  and  form  ulcers,  the  ulceration  usuallv  taking  place 
in  conseijiience  of  external  injury. 

Not  only  is  the  skin  affertcd,  but  also  the  mucous  membrane  of  the  eye, 
nose,  mouth,  larynx,  and  intestine,  .sometimes  with  the  formation  of  circum- 
scribed nodes,  sometimes  with  the  fumiation  of  diffuse  cellular  infiltration. 

The  appendages  of  the  skin  are  involved,  and  the  infet  lion  of  the  hair- 
follicles  causes  the  hairs  to  become  unusually  coarse  in  texture,  white  in  color, 
and  few  in  number.  In  anesthetic  leprosy  the  trophic  distributions  may  also 
cause  the  occurrence  of  a  leprous  intiii^o. 

In  both  forms  of  leprosy  the  lymphatic  glands  are  swollen,  dense  in 


structure, 

affetled  [>aris  are  first  observed  to  enlarge,  but  the  enlargement  is  not  liniilcd 
to  those  irr  the  leprous  areas,  extending  later  to  such  internal  glands  as  those 
of  the  mesenter)'.  Many  of  the  glandular  enlargements  inay  depend  upon 
associated  tuberculosis. 

Lepra  Ane^thetica. — This  form  of  ihe  disease  is  characterized  by  the 
growth  of  the  ba*  illi  in  the  sheaths  of  the  ner\es  and  the  formation  of  cylin- 
dric  or  fusiform  swellings,  especially  upon  the  ulnar  and  po]>litual  ner>es. 
The  result  is  neuritis,  followed  by  the  octurrcntc  of  hvperemic  jwtches,  which 
are  sometimes  swollen,  in  the  areas  of  dislributiou  of  the  afl'ected  nerves. 
'I'husc  may  be  painlul  at  firhi,  but  subsequently  lieconie  anesiheiic.  Together 
with  the  ancsihesin,  paralysis  of  motion  not  iiifre(iuenlly  occurs,  followed 
by  atrophy  of  the  palsied  inustJes.  The  skin  of  the  anesthetic  i>atch  is 
often  the  seat  of  a  peculiar  eruption,  known  as  pemphi\^us  Uprosus.  The 
bulla:  which  form  may  be  dry.  leaving  pale  anesthetic  patches,  or  ihcy  may 
be  followed  by  ulcers.  Sooner  or  later  these  ul(  eraiions,  aided  by  accidental 
infections  resulting  from  traumatism  of  the  insensitive  pans,  are  followed  by 
loss  of  some  of  the  [fhalanges  of  the  fingers  and  toes,  and  deformity  of  the 
remaining  j)onion  of  the  niemlH:r,  by  citatri/alion. 

Kither  form  of  the  disease  may  be  primary,  or  the  two  may  occur  simul- 
taneously, or  either  form  may  be  succeeded  by  the  other.  They  are  not 
different  diseases,  Init  different  manifestations  of  the  same  disease — the  one 
sul)culaneous.  the  other  nervous.  The  diiraiion  oi  the  anesthetic  form  is 
said  to  l>c  greater  than  that  of  the  tubercular,  and  its  recovery  more  ready, 
though  serious  deformities  rcmam. 


GLANDERS. 

Glanders  I  Equinia  ;  Farcy;  Morve  ;  Farcin;  Rotz).— Glanders 

is  an  acute  or  chronic,  specific,  infectious,  eruptive  disease  of  horses  and 
asses,  occasionally  seen  in  man  and  other  animals  as  a  result  of  accidental 
infection.  It  occurs  among  men  whose  occupations  bring  them  into  intimate 
association  with  horsc*s,  as  hostlers,  soldiers,  etc. 

BUolOfy. — (Jlanders  U  caust-d  by  Hfirillii*  mallei  or  ihr  gl.indri?  tacillus.  discovered  by 
L6fflcr  iind  SchUiz.  There  h  no  dout>t  of  tlie  s{>cci5cily  of  the  bacillus,  ns  it  fulfils  all  Koch's 
la\r^.  Infection  takes  pl&cc  froni  contact  wiili  diseased  animals,  the  bacilli  entering  ihrtiUgh 
minuti*  fttini'-ions.  etc.,  of  the  skin  or  mucous  memhranea. 

Morphology. — The  liacillus  \%  Mjincuhat  shorter  and  diittinctly  thicker  than  Ihe  tubercle 
hacdlus.  The  ends  arc  rounded,  the  bacilli  may  be  ji-ined  in  pairs,  although  usually  single. 
Their  substance  sometimes  shows  irrrgularitio*  which  may  lie  vacnnles  cauw^ri  by  involuiion 
changes.  The  orcnnism  is  not  motile  and  has  no  ftagella.  It  forms  no  spores.  It  Plains  well 
with  aqueous  aniline  dyes,  but  not  by  Gram  s  mcthoil.  It  is  difficult  to  stain  in  tissue,  as  it 
readilv  dfi-.ilorij'rs 

Otl2ttTa.tioa. — Tlie  artlficinl  cultivation  of  the  bacillu!.  is  very  simple,  us  it  grows  readily  in 
nearly  all  the  culture  media,  at  temperatures  ranging  from  25**  to  42°  C.  It  is,  however,  o  slow 
grower.  The  best  method  of  isolation  from  5uspecicrt  purulent  matter  is  that  of  Strauss,  who 
recommends  that  the  susjjei-led  matter  be  iniroduird  into  the  abdominal  cavity  of  a  male  guinea- 
piif.  In  three  or  four  days  the  disease  becomes  established  and  enlargement  of  the  testicles  is 
observed.  A  few  days  later  if  the  animal  be  killed.  n!)wessc-s  arc  found  in  the  testicles,  from 
the  pus  rif  which  pure  cultures  of  the  liacillus  can  be  secured.  The  guiiie«-piits,  if  not  kilted, 
die  spontaneously  in  about  two  week*,  with  wide-spread  pycmltt  and  suppurating  joints. 

Gelftiln  IS  not  an  appropriate  culture  medium,  as  the  temperature  at  which  the  growth  takes 
place  is  high  entiuuh  to  li(|uefv  il.     Ilie  glanders  bacillus  does  not  liquefy  gelatin. 

Upon  {igar  and  glycerine-agar  the  colonies  which  form  are  discrete  or  confluent,  moist, 
shining,  j-orncwhat  viscid,  circunisrnbed.  and  grnvish.  In  tube  cultures  upon  glyccrin-ag.ir  a 
thick,  luKurianc,  homogeneous,  grayish,  shinv  mass  without  any  marked  difftrential  chonairr- 
istics  forms.  The  growth  upon  blood  serum  is  <(imtlar  and  lacks  peculiarities.  In  bouillon  the 
growth  clouds  the  medium  for  a  time,  a  pellicle  forming  upon  the  surface,  and  a  sediment  col- 
lecting Hi  the  bottf.im  of  tlie  vessel.     In  milk.  a<  idity  accompanied  bv  firin  coagulation  occurs. 

The  classic  chamcteri'^tic  of  the  glanders  bacillus  is  the  peculiar  appearance  of  the  growth 
upon  potato,  which  resembles*  drop  of  honey,  and  is  accompanied  liy  &  pecnish-brown  dis- 
coloration of  the  potato  itself  for  a  considcratjlc  distance  about  it. 
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The  virulence  of  the  bacillus  slowly  wanes  if  kepi  long  upon  artificial  media.  Its  resisting 
powers  arc  slight.  It  is  not  killed  by  thoroug)i  drying,  but  is  destroyed  by  five  minutes'  expo- 
sure to  55°  C.  By  I  :  5000  bichlorid  of  mercury  solution  it  is  killed  in  two  minutes,  and  by 
I  :  20  carbolic  acid  suluiion  In  five  miiiulcs. 

PathogenetlB.— The  organism  is  most  pathogenic  for  field-mice;  next  most  virulenl  far 
guineii-p'HS.     It  also  infects  man.  horics.  asses,  -sheep,  pups,  and  oilier  animals. 

In  field-mice  the  disease  at  once  assumes  the  form  of  a  nipidly  fatal  septicemia  and  kills  the 
animal  in  a  couple  of  days.  In  guinea-pigs  it  !s  less  rapid  and  is  characterized  by  extensive 
local  necrotic  and  suppurative  Irsions  wiih  pyemia.      It  is  usually  fatal  m  about  two  weeks. 

In  horses,  asses,  and  mules  the  disease  runs  either  an  acute  or  a  chronic  course,  the  lcuon& 
of  which  will  be  described  below.  In  man  it  is  usually  an  acute  febrile  affection  whicli  may 
simulate  typhoid  fever  until  the  lesions  of  the  skin  and  mucous  membranes  present  themselves ; 
sometimes  it  is  chronic  and  lasts  for  months. 
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Morbid  Anatomy. — In  spontaneous  glanders  of  horses  the  ordinar)'  point 
of  inoculalion  is  the  Schneiderian  membrane  of  the  nose,  in  which  sniall 
cellular  nodules  the  size  of  millet-seeds  and  peas  are  formed.  These  grad- 
ually increase  in  size   for  a  considerable  time,  then   soften  and  ulcerate, 

leaving  ragged  ulcers  with 
yellowish,  elevated,  infil- 
trated borders,  which 
slowly  increase  in  size, 
and  not  infrequently  unite 
with  neighboring  ulcers  by 
the  erosion  of  the  tissue 
between.  The  ulcers  dis- 
charge a  slightly  blood- 
stained pus,  which  contains 
bacilli.  They  may  heal 
with  the  formation  of  stel- 
late scars.  The  lymph- 
glands  of  the  neck  invari- 
ably enlarge  and  inflame. 
Pyemic  abscesses  of  the 
skin  and  of  the  subcuta- 
neous and  intermuscular 
tissues  are  very  common  ; 
suppuration  of  the  joints 
may  occur.  Aljscesses  of 
the  internal  organs  are  not 
infrequent.  The  respiratory 
and  pulmonary  mucous  membranes  are  more  or  less  affected  by  the  inspiration 
of  infectious  material.  The  fever  becomes  high  as  the  disease  advances, 
symptoms  of  prostration  appearing  early.  Death  occurs  with  all  the  signs  of 
septic  poisoning. 

Glanders  of  ihe  lung  in  its  macroscopic  appearance  may  resemble  tuber- 
culosis, occurring  in  the  form  of  scattered  inflammatory  foci — /.  <■,,  broncho- 
pneumonic  patches.  Interstitial  inflammations  of  the  lung  also  occur,  but 
the  bronchopneumonic  form  seems  to  be  the  most  frequent,  and  probably 
results  from  the  direct  inhalation  of  the  bacilli  into  the  air-cells. 

The  bronchopneumonic  jiatches  are  originally  of  a  reddish  color,  but 
become  |Xile  in  the  center,  and  t;ike  on  a  more  or  less  distinctly  yellow  color 
as  the  cellular  nodules  soften  and  supptiratc.  The  surroundings  of  the  patch 
are  frequently  grayish-white,  and  have  somewhat  the  apjiearance  of  Itacon. 
This  transformation  depends  upon  fatty  degeneration  of  the  reniral  portion 
of  the  exudate  and  reactive  inflammation  about  the  periphery  of  the  node. 
As  the  destruction  progresses,  larger  or  smaller  necrotic  arejs  with  foul  puru- 
lent contents  may  be  formed ;  or  the  contents  may  be  absorbed,  and  second- 


FlG.  3X3. — Bacillus  mallei,  from  a  culture  upon  glycerin 

agar  (x;  loooj  (Frankel  and  Pfeiffcr). 
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ary  contraction  of  the  newly  formed  connective  tissue  take  place,  so  that  the 
lobule  becomes  transformed  into  a  small  fibroid  mass.  The  inierbtitial  form 
of  iiiiimonary  disea.se  proVjably  results,  as  in  tuberculosis,  from  the  dissemina- 
tion of  the  bacilli  by  the  lymphatics. 

Pathologic  Histology. — Histologically,  the  glanders  nodules  consist  of  a 
dense  aitumulation  of  small  roimd-cells,  with  numerous  e[jitheltoid  cells  at 
the  (jerij)hery.  Giani-cells,  such  as  are  seen  in  tuberculosis,  do  not  occur. 
In  certain  cases,  known  as  farc\\  the  disease  affects  the  skin,  beginning  with 
the  formation  of  small  miliary  nodules  the  size  of  peas  or  hazel-nuts  in  the 
pajiillary  layer  of  the  skin.  These  nodules  are  known  as  ^\/\ircy  buds^^^  and 
are  characterized  by  a  marked  tendency  to  rapid  central  necrosis,  suppuration, 
and  the  formation  uf  deef>  ulcer*.  Glanders  of  an  internal  organ  is  usually 
cmt)olic  in  character,  and  characterized  by  the  formation  of  nodules  about 
the  size  of  a  peaj  consisting  chieHy  of  lymphoid  cells^  with  occasionally 
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Fig.  313. — Glanders  lesion  ;  1/,.;.  Senimifrroii-     > 
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epithelioid  cells  at  the  peripher)'.  In  the  course  of  time  they  may  be  trans- 
formed into  shnwiken  fibroid  or  calcareous  masses.  Occasionally,  instead  of 
this  nodular  form,  the  disease  assumes  the  character  of  diffuse  cellular  infil- 
tration, with  final  suppuration  or  formation  of  cellular  granulation  tissue. 

Ihe  disease  in  man  is  less  rare  than  is  usually  imagined.  The  infection 
may  take  place  through  ihe  conjunctiva,  the  nose,  and  wounds  of  the  skin, 
to  which  the  infectious  discharges  from  the  nose  of  a  horse  have  been  acci- 
dentally brought.  The  disease  as  seen  in  man  is  u.suaUy  an  acute  fcbnlc 
aflertion,  suggesiivt-  of  tvphoid  fever  or  some  other  septic  process.  An 
eruption  of  pustules  usually  occurs  ujjon  the  skin,  which  subsequently  form 
persistently  enlarging  ulcers,  of  a  phagedenic  character,  with  a  dirty-grayish^ 
pus-discharging  background,     It  is  usually  fatal. 

Lymphangitis  with  [ihlegmonous  infdlrations  of  the  intemiuscular  tissues, 
lymphadenitis,  and  glanders  of  the  iniernal  organs  succeed  the  primary  super- 
ficial lesions. 
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Chronic  glanders  in  man  is  more  rare  and  is  characterized  by  slowly  ex- 
tending and  cicatrizing  ulcers.  In  about  50  per  cent,  of  the  cases  chronic 
glanders  recovers,  although  not  uniil  extensive  injury  has  been  done. 

Actinomycosis  (Lumpy  Jaw;  Big  Jaw;  Swelled  Head; 
Wooden  Tongue  ;  Clycrs ;  Strahlenpilz- 
krankheit '. — ^.■\clinomyco>is  is  a  chronic,  coma- 
gious,  inflammatory,  and  degenerative  disease  of 
calUe,  caused  by  the  Actinomyces  bovis,  dis- 
covered by  HoUingcr  in  1^*77,  and  characterized 
by  nodes  ot'  granulation  tissue,  with  necrosis,  sinus 
forination,  and  new  libroconneclive-lissue  forma- 
tion, usually  atTetting  the  jaws,  tongue,  and  internal 
organs. 

Actinomycosis  is  most  commonly  a  disease  of 
cattle,  especially  of  calves,  though  it  occasionally 
occurs  in  man. 


Etiology.— Actinomycosis  is  caused  by  the  iDterrsting  fun- 
(;u!>  known  ns  the  Acttaomyccs  buvis.  It  is  ofsufiick'nt  size  to 
be  oLs'^rvcd  by  the  naked  eye  in  the  pus  and  granulation-tissue 
nodrs.  as  '■  iulphiir-grains  ' — /,  r.,  sulphur-yellow  tKHliesHljout 
the  size  of  a  pin-head.  Such  an  entire  fungous  tnoss  when  ex- 
Jimmcd  micruscopically  is  found  to  consist  of  several  zones 
ffinbracing  entirely  different  elements.  At  the  centcns  a  mass 
(if  grantilar  &ul>Mance  containing  numerous  bodies  rusembhng 
chains  of  cocci  and  spores.  Extending  from  this  center  out- 
ward IS  a  radiating  mass  of  branched,  thickly  tanglf-d  mycchal 
threads  which  terminate  in  an  acute  zone  of  conspicuous  rays 
or  club-shaped  bodies,  large  and  radially  arranged,  forming 
the  most  conspicuous  part  of  the  fungus.  When  artifjcially 
cultivated,  fungi  are  crushed,  and,  examined  under  the  micru* 
scope,  it  is  found  that  the  clubs  arc  the  expanded  ends  of 
the  mycelial  threads.  What  the  function  or  purpose  of  the 
characteristic  clubs  can  be  is  not  settled.  Some  regard  them 
as  reproductive  organs,  some  ns  involution  forms. 

The  fungus  IS  n'>t  nioiile.  lis  s[torfs  are  unknown.  It 
stain>  «fll  i.v  all  methods,  including  CJram's  melhotl. 

CultlTatiOlk. — The  fungus  can  be  artificially  culiiv.iicd  out- 
side o(  the  bodv,  and  grows  upon  a  variety  of  media  nt  room- 
lemperature  as  well  as  at  37*  C.,  tliough  more  slowlv  at  lower 
t-^mpr-ratures  It  grows  best  when  it  receives  a  plt-ntiful  sup- 
ply i)f  oxygen. 

l'l>pn  all  iht!  culture  medii  the  organism  grows  wiih  Ihe 
formation  of  rounded  bodies  siiggcstmg  the  "grains"  or 
"rays"  found  in  the  lesions,  but  lacking  Ihe  typical  clubs, 
and  showing  the  roset  form  less  well  in  consequence.  The 
rounded  masses  are  often  umbilicatcd.  may  have  a  yellowish 
color,  and  show  delicate  aerial  filaments  upon  the  surface;  old 
growths  may  have  a  white  dust  upon  them.  The  colonica 
cling  tenaciously  to  the  surface  of  the  media  upon  which  they 
prnw  Wht-n  planli*d  in  raw  eggs,  no  ntnlular  masses  occur, 
liut  a  delicate,  frequently  branched,  filamentous  growth  de- 
velops. 

'Ihe  most  I  uxuruint  growth  lakes  pl.ice  upon  blond  serum, 
which  is  slowly  liquefied.  Gelatin  growths  are  peculiar  and 
arborescent:  the  gelatin  is  liquefied. 

rpnn  artiticial  media  in  the  labomlory  the  organism  lose* 
iis  virulence. 

PfttlloseneBU.— Attempts  10  infect  the  laboratory  nnimals 
with  the  -ictinomyces  usually  fail  The  introduced  parasites 
are  either  absorbed  or  become  encapsulated,  Peritoneal  actino- 
mycosis of  rabbits  is  occasionally  achicveil,  nodules  with  the  essential  peculiarities  appearing 
in  the  omentum,  mr-srnirry,  and  eI^e\vhere. 

Source  of  Infection. — The  native  habitat  of  the  fun^s  is  unknown,  and 
we  are  ariiviainted  with  it  only  as  it  appears  to  us  in  the  tissues  of  the  dis- 
Sised  animals  and  in  our  cultures.     It  is  su]iposed  that  infection  takes  place 


Fig.  214. — Actinomycosis; 
jrfyccrin-agnr  culture.  Lim- 
pet-? hat>cd  colonies  three  and 
a  half  months  old  (Curtis). 
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through  food,  because  it  so  regularly  occurs  firsi  in  and  about  the  mouth,  and, 
indeed,  one  case  has  been  traced  to  a  puncture  ol  the  pharyngeal  wall  by  a 
barley  spikelet.  'I'he  infection  seems  not  inlVeiiiiently  to  occur  through  cari- 
ous teeth,  and  more  frequently  occurs  in  the  lower  than  in  the  upper  jaw.  Of 
73  cases  collected  by  Mursbruegger,  the  jaws,  mouth,  tongue,  throat,  or  esoph- 
agus was  involved  in  41  ;  the  respiratory  tract  in  14  ;  the  intestines  were  in- 
volved in  1 1,  and  the  ]*oint  of  inrcciion  was  not  deienuined  in  the  remaining  7. 

Occurrence.^  Ihu  disease  occurs  in  cattle  an<l  in  man.  It  is  unknown 
among  (-.irmvorous  animals.      It  may  occur  in  any  part  of  the  world. 

Morbid  Anatomy. —  The  disease  is  characterized  bv  the  formation  of 
granulation-tissue  nodes  and  abscesses,  in  the  center  of  which  the  ray-fungus 
is  usually  found.  \\\  the  majority  of  human  cases  toothache  was  first  com- 
l)laincd  of ;  subsequently  a  swelling  formed  at  the  root  of  the  tooth,  and 
subse(]uent  infection  of  the  jaw-bone  occurred.  The  disease  lor  some  time 
remains  localized,  and  an  abscess  is  apt  to  form,  discharging  n  creamy-look- 
ing pus  containing  small  yellowish  granules.  When  allowed  to  go  on,  the 
bone  becomes  riddled  with  sinuses,  communicating  with  each  other  and  with 


FiC.  315.— Actinomyces  granule  cnisti 
in  ihe  liyaline  masses.     I'nrparation  not  st.iini-<i 


f  J ii  .;  strlations 

iw  n.agiiilyin^  power  i  ^'v  ngm  and  Brown). 


the  exterior.  Israel  .states  that  the  actinomvcotic  tumors  are  ai>t  to  migrate, 
and  illustrates  with  a  tumor  which  occurred  on  the  alveolar  process  of  the 
jaw,  descending  later  to  the  submaxillary  region,  from  which  it  disappeared 
subsequently  to  form  a  large  swelling  below  the  hyoid  bone,  and  after  this 
had  been  opened  and  treated,  another  just  above  the  clavicle.  Human  beings 
sometimes  recover  if  treaiment  is  prompt  and  radical,  but  not  infrequently 
the  disease  pursues  the  snnnie  course  as  in  cattle. 

The  infection  of  the  respiratory  apparatus  produces  a  chronic  disease  of 
the  lungs,  with  purulent  bronchitis,  patches  of  peribronchitis,  and  broncho- 
pneumonia. The  lesions  are  yellowish  white  in  color  and  suppurate.  Hem- 
orrhages from  the  capillaries  arc  frequent,  and  the  lung  becomes  riddled 
with  small  cavities  containing  pus,  fragments  of  degenerated  tissue,  and 
parasites,  as  well  as  Rranulation-tissue  nodes  of  grayish  yellow  color  which 
nave  not  yet  softened, 

The  sputum  in  these  cases  is  mucopurulent  and  contains  the  fungi.  The 
lung  tissue  in  tht'  neighliorhood  of  the  disease  is  consolidated,  in61trated 
with  small  round-cells,  and  likely  to  be  deformed  by  cicatricial  bands.     Pleu- 
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undergo  a  monstrous  development  wiih  the  formation  of  characteristic  giant- 
celi-s  and  the  central  /one,  the  oldesi  part,  in  which  the  vitality  of  the  tissue 
has  been  destroyed  and  the  cells  have  died. 

It  is  impossihle  to  dt'termiiie  exactly  the  origin  of  the  giant-cell.  By- 
some  it  is  looked  upon  as  an  overgrowth  of  the  epithelioid  cells,  multiplica- 
tion of  whose  nuclei  takes  place  more  rapidly  than  tliat  of  the  jirotoplasni. 
My  own  impression  has  always  been  that  the  piaai-cells  are  formed  by  the 
coalescence  of  |*artly  degenerated  epithelioid  cells,  and  is,  therefore,  a  retro- 
gressive formation. 

The  histology  of  the  tubercle  varies  considerably  according  to  the  rapidity 
of  its  growth  and  the  resisting  power  of  the  individual.  Thus,  if  the 
patient  be  highly  susceptible  and  the  disease  progress  rapidly,  the  prol>abili- 
ties  are  that  the  lesion  will  partake  largely  of  the  nature  of  the  small  round- 


FlC.  909. — A  miliarv'  tubercle  of  the  lung,  consisting  of  two.  probably  thre«.  submtliarr 
tut)crcles.  The  coagulatian  necrosis  of  the  center  and  the  giant-cell  farmaiion  are  well 
shoMm  (X  70J. 

cell  infiltration,  with  rapid  coagulation  necrosis.  If,  on  the  other  hand,  the 
patient  be  ordinarily  resistant,  the  appearances  will  be  those  above  descril)ed, 
and  in  case  the  vita!  resistance  of  the  individual  is  marked,  the  tendency 
will  be  for  repair  to  progress  more  rapidly  than  desination.  so  that  a  con- 
siderable number  of  the  epithelioid  cells  will  be  transformed  into  tonncctive- 
tissue  fibers.  These  variations  in  the  resistance  of  the  individtial  and  the 
consequent  differences  in  the  histology  of  the  lesion  have  caused  the  tuber- 
cles to  be  di\nded  microscopicallv  into  the  lymphoid^  cpithelwid^  and  reHcu- 
hUii. 

Some  pathologists  have  regarded  these  different  forms  of  the  tubercle  a» 
having  a  different  etiology,  r.nd  (iibbs  at  one  time  contended  that  the 
tubercle  Ixicillus,  while  the  cause  of  the  cellular  or  lymphoid  luliercle,  was 
continually  absent  from  the  reiiiulated  tuljercle.  Reticulated  lul»ercles  are, 
however,  nothing  more  than   those  in   which  the  preexistent  fibers  of  the 
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tissues  have  not  been  destroyed,  or  in  which  the  formation  of  new  fibere  has 
taken  place  from  epithelioid  cells  and  fibroblasts.  Why  the  fibers  in  tuber- 
cles sometimes  have  a  radiated  appearance  is  not  understood.  It  may  in 
some  cases  depend  upon  contraction  caused  by  the  reagents  in  which  ihe 
tissue  is  hardened  for  microscopic  study.  But  this  will  not  explain  all  cases, 
for  not  only  is  the  radiation  obserxed  in  the  fibers  of  the  connective  tissues, 
but  also  sometimes  in  the  epithelioid  cells  surrounding  the  areas  of  necrosis 
which  have  their  long  axes  in  the  lines  of  the  radiation,  so  as  to  appear,  as 
some  one  has  said,  *'  like  an  army  with  bayonets  "  opposing  the  advance  of 
the  caseation  into  the  surrounding  tissue. 

Sometimes  the  contrast  between  the  anuclear  caseous  central  zone  and 
this  line  of  surrounding  epithelioid  cells  is  so  marked  that  the  appearance 
is  described  as  like  a  '*  raked  fif id.' ^  The  caseated  areas  may  show  anu- 
clear homogeneous  masses,  corresponding;  in  size  and  shape  to  cells  that 
belonged  to  the  preexisient  tissue  in  which  the  tubercle  developed.  When 
the  caseation  advances  further,  these  cell-hodics  l>ecome  broken  up  into 
hyaline  fragments  of  irregular  shape.  And  still  later  the  cheesy  material 
becomes  slightly  granular,  yellowish  or  almost  colorless,  and  no  details  can 
be  made  out. 

The  coagulation  necrosis  seems  to  attack  first  the  cells  belonging  to  the 
tissue;  next,  the  leukocytes;  and  lastly,  the  epithelioid  cells. 

The  giant-cells  may  occur  in  the  center  of  the  small  tubercle,  and  thus 
represent  the  earliest  transformation  of  epithelioid  cells,  into  what  is  later  to 
form  the  cheesy  center.  Usually  they  are  found  in  the  inlerroediale  zone. 
They  may  be  very  large,  a  single  giant-cell  sometimes  seeming  to  make  up 
the  entire  tubercle,  or  they  may  be  smaller  and  numerous.  At  one  time  the 
giant-cell  was  thought  to  be  characteristic  of  tubercle,  but  it  has  long  since 
been  shown  that  giant-cells  occur  in  other  specific  granulomaia  and  in  simple 
inflammation,  and  are  common  in  sarcoma.  The  form  most  common  in 
tubercle,  and  in  fact  seldom  met  elsewhere,  is  that  first  pointed  out  by 
Langhans  as  "  Riesen/ellen  mit  wandstiindigcn  Kernen."  In  this  form  a 
large  spheric  'ell  |)resents  a  necrotic  center,  and  has  its  nuclei,  of  which 
several  hundred  may  be  present,  arranged  like  a  wreath  about  the  periphery'. 
When,  because  of  pressure,  the  giant-cells  are  elongated,  the  nuclei  may  be 
clustered  at  the  poles  or  form  an  equatorial  belt.  The  most  probable  expla- 
nation why  the  nuclei  assume  these  particular  positions  in  the  cells  is  that,  as 
degeneration  begins  in  the  central  pan  of  their  protoplasm,  the  nuclei  move 
away  and  occupy  the  still  well-nourished  area. 

The  tubercle  bacilli  usually  have  a  definite  distribution  in  the  tubercle.  The 
original  tubercle  formed  about  the  originally  present  tubercle  bacilli,  but  as 
the  tubercle  grows,  the  bacilli  increase  in  number  and  distribute  themselves 
over  a  greater  surface,  the  older  bacilli  near  the  center  dying.  As  the  tubercle 
continues  to  increase  in  size  and  degenerate  in  the  center,  the  older  liacilli 
occupying  the  central  area  prol*ably  die  and  disintegrate,  while  their  progeny 
occupy  the  new  and  developing  portions  of  the  lesion.  It  is  because  of  this 
multiplication  of  the  l^cilli  that  the  disease  continues  to  invade  fresh  areas, 
and  no  other  ex{)lanation  need  be  given  than  this  relationship  of  bacilli  to 
lesion  to  make  clear  why  tuberculosis  should  be  a  continually  progressing 
and  disintegrating  disease. 

Tuberculosis  is  not  limited  to  the  primary  seat,  but  is  prone  to  metastasis 
by  the  transplantation  of  the  baiilli  from  ihe  primary  to  the  secondary  areas. 
This  takes  place  in  part  through  the  activity  of  phagocytic  cells,  which  take 
bacilli  into  their  cytoplasm  for  the  purpose  of  destroying  them,  and  carry 
them  through  the  tissue  to  slightly  removed  positions,  or  continue  with  them 
as  far  as  neighboring  lymphatic  glands,  or  even  to  the  systemic  circulation. 
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progresses  and  other  nodes  soften,  additional  external  ojienings  are  formed, 
between  which  internal  communicating  sinuses  form.  As  time  [lasses  the 
formation  of  nodes  continues,  until  the  foot  is  distorted  into  an  almost  shape- 
less mass  of  enormous  sue  (the  fool  is  said  to  resemble  a  ham),  full  of  suppu- 
rating sinuses,  the  skm  upon  the  surface  having  a  rather  velvety  apjjearance. 
CurioiLsly  enough,  the  disease  is  painless,  so  that  the  afflicted  individual  con- 
tinues to  walk  about  on  the  grotesquely  deformed  extremity.  l>eath  may 
ultimately  result  from  asthenia,  but  only  in  rare  instances. 

Bacteriology. — The  onjuiism  which  Vincent  succeeded  in  tsoUiting  i>  a  form  of  acttuo- 
mycc-;  Pic  "grAins  '  f.-und  in  Uie  pu*  and  ihc  clumpa  which  f-Mni  in  arlftciul  inetlia  <*'T\- 
siit  of  m.isscs  of  lan^l-d  branched  filameiiis  The  clubs  which  charactenw  Actinomyces 
bovis  are  absent.    Spores  occur  in  many  of  the  threads. 

Thf  organism  stains  well  by  ordmory  *^taining  solutions  .ind  by  Gram's  fflelhod. 

CnltiT&tloa. — It  c;in  be  cuilivaird  aVtifici^iily,  Vincent  findiOt;  thai  acid  vrgrublc  tiifttsions 
were  particularly  well  adapted  to  the  purpose.  It  grows  in  the  t»i>a.il  laborat-Tv  medi^L.  lu 
bouillon,  both  at  ao**  and  at  37°  C.  in  four  or  five  days,  minute  spheric  colonies,  which  rn  a>'Out 
three  weeks  become  as  large  as  a  pea,  make  ilicir  appearance.  The  colonies  usaally  cling  to 
the  glasi.  and  tho!>e  which  develop  at  the  surface  of  the  fluid  present  a  ro&e  color. 

Cultures  in  gelatin  are  not  luxuriant,  artf  colorless,  and  cause  no  liquefiution. 

Upon  agar,  strikm-^ly  beautiful,  rounded.  t;la;ed  colonics  form,  at  first  colorJcss.  Imt  later 
rose-colored  or  bright  red.  Most  of  them  rema.n  isolated,  attaining  the  stie  of  a  small  pea. 
They  arc  usually  umbilicated.  like  a  small-pox  pustule,  and  present  a  peculiar  appearance  whrrn 
the  center  is  pale  and  the  periphery  red.  .\s  the  colony  ages,  the  reddi-^h  color  disappe.ir*  and 
it  becomes  dull  white.  The  colonies  adhere  closelv  to  the  medium  ut>on  wbicli  thrv  grow,  and 
are  of  almost  cartila^nous  consistence.  The  organism  grows  m  milk,  but  causes  no  coagula- 
tion- Upon  pot:»lo  the  grovvih  is  me:»ger  .ind  the  red  color  (ami,  although  more  marked  if  the 
reaction  of  the  pot.xio  be  acid. 

Pat&Offeneals. — Vincent  was  unable  to  reproduce  the  disease  by  the  fniruducuon  cf  the 
fungus  into  thr  lower  animals. 

Wright  found  that  the  mtUmeid  form  depeoded  upon  a  higher  firngus  belonging  to  the 
moulds. 

Morbid  Anatony. — The  healthy  tissue  is  said  to  l>c  sharply  circumscril)ed, 
the  diseased  masses  appearing  as  large  degenerated  nodes  except  when  vascu- 
lar. In  these  nodes  the  characteristic  funjp  can  be  defined  by  proper  methods 
of  staining.  They  usually  occupy  a  central  position,  the  long  filaments,  which 
can  be  beautifully  stained  by  Gram's  method,  extending  among  the  round- 
cells  which  make  up  the  node.  (liant-cell  fomiation  is  unusual,  the  lesion 
consisting  almost  exclusively  of  a  round-cell  infiltration  which  generally 
undergoes  a  speedy  coagulation  necrosis  Small  interstitial  and  external 
hemorrhages  are  very  common,  occurring  from  the  ulcers  and  sinuses  of  the 
diseased  tissue,  probably  from  the  abundant  newly  formed  blood  vessels. 

Farcin  du  bccuf,  or  cattle  farcy,  is  an  acute,  infectious,  contagious, 
inflammatory,  and  degenerative  disease  of  rattle,  chiefly  observed  in  (juade- 
lovipe,  caused  by  the  .Actinomyces  farcinica,  and  characterized  by  lymphangi- 
tis, lymphadenitis,  and  pseudotuberculosis  of  the  internal  organs. 

Etiology. — The  disease  is  caused  by  the  ActinomycesfNocardinl  farcinica.a  micro-organism 
which  occurs  in  the  nodes  and  in  artifici.-U  culture  media  )n  the  form  of  long,  delicate,  branched 
threads  iniricately  interwoven.  Spores  form  in  large  numbers  upon  the  surfiices  of  old 
cultures. 

Tlic  nri^inism  stains  well  by  the  usual  methods,  and  espf-ciallv  urJI  hy  Gram's  method. 

OnlUvaUon. — The  organism  growswell  in  nrtifictal  media  if  permitted  free  acce&s  of  oxygen. 
It  grows  both  at  the  room -temperature  and  in  the  incub.itor  at  37"  C. 

In  bouillon  it  forms  colorless  masses,  irregular  in  size  and  shape,  some  of  which  naal 
upon  the  surface,  others  sinking  to  the  bottom.  The  surface  may  l>e  coTcred  with  a  dcMcfcle 
scum. 

Upon  agar  the  growth  occurs  in  the  form  of  small,  discrete,  irregular,  rounded,  opaque  drv 
masses  of  a  yeUowUh-whitc  color.  The  general  .ippeamnce  resembles  that  of  cultures  of  the 
tubercle  hacillus.  On  potato,  pale-yellow,  dryish  scales  rapidly  tlevelop.  The  growth  upon 
blood  serum  resembles  that  ui»on  ngar.      It  grow^  in  milk  with"iii  altering  the  reaction. 

P&t&ogenesli. — Nocard  (nund  that  the  ori^amitm  ret.iined  its  virulence  upon  artificial 
lor  a  long  time,  even  after  it  had  been  kept  for  four  months  in  an  incubating  oven  at 
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The  orj^anism  is  pathogenic  for  guJnea-plgs,  cnitic,  sheep,  dogs,'  rabbits,  etc.  Horses  and 
ftsseft  arc  immune.     The  disease  is  not  known  to  aHect  m.in. 

Ex)>crinii-nt:il  inociilaiioti  into  giiiiie;4-pi|;s  \%  roHowed  by  Ihc  fnrmation  of  a  voluniinuus 
abH-ess  at  the  ^vat  of  inoculation,  followed,  after  evacuation,  by  lymphan^tis  and  lymphaden- 
itis,  secondary  suppurations  witb  phkgmon  formation,  extreme  prostrttion  for  a  lime,  but 
subsequent  recovery. 

Intra  peri  tuntfa)  and  intravenous  inoculations  in  guinea-pigs  and  rabbits  are  followed  by  a 
form  of  the  disease  reseml'lmg  tuberculostt). 

Pathologic  Histology. — Microscopically^  the  disease  resembles  ttibercu- 
losis  ;  the  small  nodes  found  in  the  internal  organs  ronsistinp;  centrally  of  a 
mais  of  disnUc^'HUed,  degenerated  cellular  remnants,  in  which  are  massed 
the  tangled  threads.  Surrounding  this  is  a  zone  of  round-cell  infiltration, 
beyond  which  an  attemjit  at  organization  can  he  observed. 

Morbid  Anatomy. — The  early  lesions  appear  in  the  skin,  chiefly  of  the 
neck,  with  the  formation  of  small  nodes  which  soon  soften  and  suppuraie* 
The  lymphatic  vessels  and  cervical  glands  are 
soon  afTected,  tjje  disease  spreading  to  the  ax 
illary,    tracheal,   and    prescapular   glands»   and 
Aiially  to  the  hmgs. 

The  affe*  led  glands  first  enlarge,  from  the 
presence  of  the  nodes,  then  soften,  suppurate, 
and  evacuate. 

To  the  naVed  eye  the  lesions  of  the  internal 
organs  closely  resemble  iul>ercles.  When  the 
cultures  arc  injected  into  the  peritoneimi,  ft  is 
said  that  the  pseudotiibercles  which  form  affect 
the  i>eritoneum  only,  and  not  the  organs  be- 
neath it. 

Rhinosderoma  is  a  chronic,  infectious,  in- 
tlammatory,  and  productive  disease  of  ihe  skin 
and  mucous  membranes  of  the  nasal  passages, 
probably  caused  by  the  Bacillus  rhinoscleromatis, 
and  characterized  by  the  formation  of  small,  firm 
nodules.  The  disease  is  of  infrequent  occurrence. 
It  is  described  chiefly  by  tiemian  authors,  and  is 
better  known  and  more  frequenily  seen  on  the 
Coniincni  of  Kurope  than  elsewhere.  It  usually 
begins  upon  the  face,  at  the  junction  of  the  nos- 
tril and  the  cheek,  or  ujion  the  ala  nasi,  and  is 
characierizcci  by  the  formation  of  rather  smalb 
hard  nodes,  which   project  from  the  surface  as 

hard,  smooth  papules.  '1  hese  develop  u[ion  the  nose,  both  externally  and 
internally,  and,  by  extending  through  the  anterior  nares,  the  disease  may- 
reach  the  posterior  nares,  or  it  may  descend  ujion  the  lij)  and  then  extend 
to  the  mucous  membrane  of  the  month,  or  reach  the  hard  palate  by  exten- 
sion from  the  posterior  nares.  The  number  and  si/e  of  the  nories  may  almost 
com])leteIv  occlude  the  nares.  From  the  nose  and  lip  the  disease  sometimes 
descends  upon  the  jaw.  It.  therefore,  causes  considerable  disfigurcnient  and 
no  little  inconvenience  to  the  fatient.  The  lesions  are  never  associated  with 
ulceration,  but  consist  entirelv  ol'  semidiscretc  nodes,  composed  of  granula- 
tion tissue  whose  tendency  is  toward  organization  rather  than  necrosis.  Be- 
cause of  the  enlargement  and  disfigurement,  the  disease  is  described  as  **Pfund- 
nase,"  or  pound  nose,  by  the  Clermans. 

Etiology.— The  disease  is  so  constantly  associated  with  Ihe  presence  of  Bacillus  rhinosclero- 
milt:*  of  von  Fnsch  that  it  is  now  accepted  as  its  causp. 

TTie  organism  is  a  short  rod  with  rounded  ends,  and  is  surrounded  by  n  distinct  capsule  It 
closely  resembles  in  morphology  and  vegetation  upon  artificial  culture  media  Bacillus  pneumo- 


I'lG.  ai3,  — Sirepiothnx  uf  far- 
cin du  boeuf  growing  on  glycenn- 
agar. 
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niae  of  Friedliinder  {q.  c).  the  points  of  difference  being  that  the  Bacillus  rhinoscteromaiis 
stains  hy  Gram's  mclfiod.  and  docs  not  lose  its  capsule  when  artifttl.iUy  cultivated. 

The  pathogenesis  uf  the  organ  sni  U  about  the  same  as  iliat  of  Friedlander's  bacillus.  All 
expeiimcntal  inoculaiions  have  thus  far  failed  to  produce  anything  re^emhling  the  disease  in 
animals. 

Pathologic  Histolo^. — Histologically,  the  lesion  consists  of  a  dense,  cel- 
lular infiltration  of  the  coriiim  and  papillar)'  layer  of  the  skin.  From  these 
cells  new  connective  tissue  seems  to  be  formed,  so  that  organization  is  always 
a  part  oi  the  process.  The  majority  of  the  cells  undergo  a  peculiar  hyaline 
degeneration.  The  cells  are  frequently  vacuolated.  The  nodes  are  quite 
rich  in  lymphatic  vessels.  The  bacilli  are  found  scattered  through  the  nodes, 
and  are  frequently  inclosed  in  the  cells,  which  then  nearly  aUvaj-s  show  the 
hyaline  degeneration. 

The  disease  is  occasionally  seen  in  the  throat,  the  gums,  the  lar)*nx,  and 
rarely  in  the  trachea.  In  the  throat  and  respirator)-  organs  it  sometimes 
fonns  dense  cartilaginous  swellings,  sometimes  contracting  connective  tissue. 
When  incised,  the  infiltrated  tissue  ap])ears  yellowish,  sometimes  showing  a 
grayish  or  gray-red  color. 

The  disease  does  not  destroy  life.     It  is  essentially  chronic  in  nature,  is 


Fig.  aig. — Granuloma  fungoides  of  thirteen  years'  duration  in  a  male  aged  forty-se\'en 

(Stelwagon), 

without  acute  inflammatory  symptoms,  is  not  destructive  in  the  sense  of 
ulcerating  or  eroding  the  tissue,  and  does  not  distribute  to  the  internal 
organs. 

Mycosis  fungoides,  or  granuloma  fungoides,  is  a  peculiar,  prob- 
ably inflammatory,  disease  of  the  skin  and  mucous  membranes.  It  is  of  rare 
occurrence  and  unknown  etiology,  and  it  is  characterized  in  its  inception  by 
a  variety  of  mild  disorders  of  the  skin,  such  as  erythema,  urticaria,  eczema, 
etc.,  followed  by  the  formation  of  a  node  in  the  subcutaneous  or  submucous 
tissue.  This  node  increases  in  size,  has  a  distinct  red  color,  is  rather  hard, 
and  may  be  painful.  As  the  lesion  advances  softening  usually  occurs,  fol- 
lowed by  extensive  ulceration,  by  which  a  subcutaneous  or  subepithelial  mass 
of  granulation  tissue,  dark  red  in  color  and  sensitive  to  the  touch,  is  brought 
to  view.  The  appearance  has  been  conifiared  to  a  tomato.  Ustially  there  is 
no  attempt  at  healing,  but  the  lesion  progressively  increases  in  size,  the  super- 
ficial ulceration  continuously  discharging  pus  from  its  surface.  The  scalp, 
face,  and  upper  extremities  seem  to  be  most  frequently  affected.     There  may 
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be  a  single  lesion,  or  there  may  be  several,  showing  different  ages  and  differ- 
ent stages  of  development. 

The  lesions  may  liccome  as  large  as  a  hen*s  egg  or  a  small  apple.  The 
patients  usually  die  of  exhaustion. 

Microscojiically,  the  untire  niass  of  tissue  is  composed  of  what  appears  to 
be  granulation  tissue,  composed  of  small  round-cells,  epithelioid  cells,  and 
occasional  small  giant-cells.  Connective-tissue  fibers  are  seen  traversing  the 
growth,  sometimes  singly  and  sometimes  in  bands.  The  growths  are  im|>er- 
fectly  vascularized,  the  blood  vessels  being  of  new  formation.  The  irregular 
distribution  of  the  blood  probably  explains  why  softening  and  ulceration  so 
commonly  occur.  The  cause  of  the  disease  has  not  yet  been  discovered. 
Micro-organisms,  both  iKtcteriaand  protozoa,  have  been  described,  but  as  yet 
the  etiology  of  the  disease  is  unknown. 

Some  l>elieve  that  the  lesion  is  a  superficial  form  of  sarcoma,  and  while 
it  is  true  that  sarcoma  and  granulation  tissue  are  with  difficulty  differentiated 
from  each  other  by  the  microscopic  ap|>earances.  the  superficial  nature  of 
the  lesion,  its  central  softening  and  ulceration,  its  slight  tendency  to  heal, 
its  vascularity,  its  progressive  course,  and  its  indisposition  to  give  metastasis 


FlO.  sae. — Section  •<!  Imi.hio  tun^  Trom  a  case  of  pneumomycosis  a^pcrgillinu, 

showitij;  th"--  -i.spt'rjjillus  fungi  in  the  tissue  (Havenel). 

would  seem  to  indicate  that  it  is  properly  classified  among  the  specific  infec- 
tioas  diseases. 

Others  regard  the  disease  as  analogous  to  leukemia  and  Hodgkin's  dis- 
ease, and  have  described  it  ;)&  pseudoUukitnia  cutis.  The  chief  argument  in 
favor  of  this  view  is  that  in  nearly  all  cases  there  is  an  accompanying  enlarge- 
ment of  the  lymphatic  nodes,  especially  in  the  neighborhood  of  the  dermal 
lesions.  This  might  be  accounted  for,  however,  by  infection^  etc.,  occur- 
ring in  the  primitive  lesion. 

Mycosis  aspergillina  is  a  rare  form  of  pseudotuberculosis,  occurring 
in  man  and  cattle,  caused  by  the  aspergillus. 

Etiology. — It  is  caused  by  some  si>ecies  of  aspergillus,  probably  in  all 
cases  Aspergillus  fumigatus,  which,  having  been  inhaled  into  some  particu- 
larly favorable  nidus  of  the  pulmonary  tissue,  has  succeeded  in  adopting  a 
parasitic  existence  with  the  formation  of  inflammatory  nodular  lesions.  The 
characteristics  of  the  fungus  have  alreaiiy  been  given. 

Morbid  Anatoiny* — The  diseased  organs  show  a  superficial  resemblance  to 
tuberculosis.  Scattered  throughout  the  affected  organs  are  more  or  less 
numerous,  irregular  sized,  consolidated,  bronchopneumonic  areas,  which 
show  a  softened,  purulent  center  and  an  infiltrated  border.      There  is  no 
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characteristic  by  which  the  nature  of  the  affection  can  positively  be  deter- 
mined with  the  naked  eye. 

The  aspcrgillus  can  be  cultivated  from  the  lesions^  and  upon  microscopic 
examination  of  sections  of  the  tissue  the  mycelial  threads  of  the  fungus  are 
seen  to  form  a  tangled,  thready  mass  radiating  in  all  directions  from  the 
center.  Should  the  node  be  necrotic,  the  fungus  sometimes  dies  in  the 
center  and  then  appears  as  a  kmd  of  wreath  about  its  periphery. 

Spores  of  the  fungus  sus|>ended  in  fluid  and  injected  into  the  ear  vein 
of  a  rabbit  may  lead  to  a  generalized  mycotic  infection  resembling  the  sfK>n- 
taneous  disease. 

Chancroid. — The  chancroid,  soft  chancre^  **sim/>U  sore,''  non-specific 
sore,  etc.,  is  a  specific  infectious  disease,  ciiaracterized  by  an  ulceration, 
usually  seated  upon  the  organs  of  generation,  followed  by  the  formation  of 
an  inguinal  bubo  prone  to  suppuration.  The  disease  is  not  followed  by  con- 
stitutional symptoms  and  tends  toward  recovery. 

Etiology. — The  disease  is  contagious,  and  is  usually  acquired  through 
sexual  contact.  It  is  now  fairly  certain  that  the  bacillus  of  Ducrey  is  the 
si)ecific  micro-organism  of  chanrroid,  though  staphylococci,  streptococci, 
gonococci,  etc.,  are  found  in  the  lesions.  The  bacillus  can  be  demonstrated 
without  difficulty  by  staining  the  secretions  with  methylene-blue  and  quickly 
decolorizing  with  weak  acetic  acid.  The  bacillus  is  diplococcoid,  measures 
about  0.5  by  1.8,  is  constricted  at  the  center,  stains  most  deeply  at  the  poles, 
and  sometimes  occurs  in  chains.  It  is  thought  by  Ducrey,  Unna,  and  others 
to  be  the  specific  organism  of  the  disease.  Its  caltivation  has  only  recently 
been  achieved. 

While  the  chancre  is  usually  single  and  indurated,  the  chancroid  is  com- 
monly multiple,  soft,  moist,  and  pus-discharging.  .\t  times  the  lesion 
spreads  rapidly,  undermines  the  tissues,  and  assumes  a  j^/y>;]^/>/<7«j character  ; 
at  other  times  it  becomes  Jiha^z-tlcmc.  The  formation  of  the  bubos  is  rapid, 
and  the  enlarged  inguinal  glands  soften,  suppurate,  and  evacuate,  with  the 
formation  of  communicating  sinuses.  Less  prominent  cicatrices  form  than 
succeed  syphilitic  lesions.  This  disease  is  purely  local,  and  when  uncom- 
plicated, is  never  followed  by  constitutional  manifestations.  In  some  cases 
difficulty  of  diagnosis  and  prognosis  results  from  the  fact  that  chancre  and 
chancroid  may  co  exist. 

Syphilis. — Syphilis,  or  ** /ufs/'  is  a  specific,  infectious,  highly  conta- 
gious, acquired  or  hereditary  disease,  usually,  though  not  necessarily,  dis- 
-seminated  through  sexual  contact,  characterized  by  a  chronic  course  whose 
manifestations  are  described  as  primary,  secondary,  and  tertiary. 

Keen  and  White,  who  closely  follow  Cornil  in  writing  upon  the  subject, 
divide  the  course  of  the  disease  as  follows  ; 

1.  Period  o(  primary  incubation,  lasting  about  three  weeks. 

2.  Period  of  primary  symptoms — chancre  and  adenitis. 

3.  Period  of  .secondary  incubation,  lasting  about  six  weeks. 

4.  Period  of  secondary  s\Tnptoms,  lasting  from  one  to  three  years. 

5.  Intermediate  period  of  two  to  four  years,  during  which  the  disease 
may  recover. 

6.  Tertiary  symptoms  of  unlimited  duration. 
/.    The  Period  of  Primary  Incui>ation. — The  disease,  as  has  been  said, 

usually  results  from  impure  sexual  contact.  During  the  period  of  primary 
incubation  there  are  no  symptoms,  so  that  the  third  week  is  usually  reached 
before  \\\e primary  lesion — the  r^j/j^rr— makes  its  appearance.  The  chancre 
first  appears  as  a  superficial  papule  which  gradually  increases  in  si/e,  both  in 
circumference  and  depth,  for  a  number  of  days.  This  lesion  always  forms 
at  the  seat  of  inoculation.     Ordinarily  it  is  a  single  lesion,  although  multiple 
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chancres  are  occasionally  seen.  It  never  repeats  itself^  occurs  nowhere  ex- 
cept at  the  seat  of  original  inoculation,  and  is  invariably  present  except  in 
congenital  syphilis  and  in  a  few  rases  in  which  inoculation  has  been  ex- 
perimentally made  directly  from  the  blood  into  the  blood  of  a  susceptible 
person. 

The  chancre  results  from  the  local  development  of  the  germ  of  disease 
at  the  point  of  inoculation.  From  the  time  the  chancre  begins  to  form,  the 
spread  of  the  disease  begins  by  lymphatic  invasion,  and  by  the  time  the 
chancre  is  well  developed,  metastatic  enlargement  of  the  neighboring  lym- 
phatic glands  can  be  observed.  The  glands  thus  enlarged  are  hard,  free  of 
inflammatory  symptoms,  j>ainless  upon  pressure,  and  movable  beneath  the 
skin.  They  do  not  suppurate.  Chancres  :i.\^  genital  ox  extragenital  ^  accord- 
ing to  position.  The  great  majority  are  genital  l>ecause  the  disease  is  usually 
implanted  l>y  sexual  contact,  but  the  transfer  of  the  virus  to  other  parts  of 
the  body  by  the  finger,  by  implements,  by  tattooing,  etc.,  may  be  followed 
by  extragenital  implantations  and  extragenital  chancres. 

Genital  chancres  are  most  frequent  upon  the  glans  penis,  the  inner  surface 
of  the  i)repuce,  and  especially  upon  the  fossa  glandis  and  frenum.  They  may 
also  occur  upon  the  skin  of  the  penis,  at  the  meatus  urinarius,  upon  the 
scrotum,  in  the  urethra^  and  upon  the  groin  ;  in  women,  upon  the  labia 
majora,  the  clitoris,  the  skin  of  the  [uibes  and  groin,  and  the  neck  of  the 
uterus. 

Extragenital  chancres  occur  about  the  anus  in  one  of  the  puckers  caused 
by  contraction  of  the  sphincter  muscle,  the  mouth,  lips,  tongue,  uvula,  pala- 
tine arches,  tonsils,  cheek,  nip[ilc,  eyelid,  finger,  etc.  Wherever  the  primary 
sore  makes  its  api>earance,  there  the  lymphatic  invasion  of  the  disease  begins, 
so  that  while  in  genital  chancre  it  is  the  inguinal  glands  that  first  enlarge  and 
form  the  bulios,  in  cephalic  chancres  it  is  the  cervical  glands,  and  in  digital 
chancres,  the  epilrochlear  and  axillary  glands. 

2.  T7ie  Period  of  Secondary  Invasion  with  the  Enlarganent  of  the 
First  Lymfhafii  Node, — One  by  one  the  disease  affects  the  nodes,  in  the 
immediate  neighborhood  at  first,  but  more  and  more  remote  nodes  of  the 
body  appear  to  l>e  enlarged,  firm,  freely  movable,  and  insensitive.  During 
the  time  of  lymphatic  invasion  the  chancre  heals,  leaving  a  small,  permanent 
induration. 

J.  The  period  of  secondary  symptoms  makes  its  appearance  with  the  lym- 
phatic generalization-  The  patient  now  suffers  from  fever  of  loo**  to  loi** 
F.,  articular  pains,  malaise,  loss  of  hair,  cutaneous  eruptions,  and  thucous 
patches. 

The  early  cutaneous  eruptions  are  very  superficial,  and  consist  of  maculae 
and  roseola;  the  later  eruptions  are  deeper  and  form  papules  and  pustules. 
The  eruptions  are  usually  polymorplious,  numerous  forms  of  eniption  occur- 
ring at  the  same  time.  The  most  rharactcristic  feature  of  the  syphilitic 
lesions  is  their  tendency  to  adopt  an  unusual  thotigh  symmetric  distri)»u- 
tion.  They  are  frequent  upon  the  palms  of  the  hands,  and  usually  have  a 
rounded  form  and  a  copper-red  color. 

The  loss  of  the  loair  is  iucomjilete  and  irregular,  affecting  the  head,  eye- 
brows, mustache,  l>eard.  and  pubic  and  axillary  regions,  so  that  they  present 
a  moth-eaten  appearance. 

Mucous  patches  occur  upon  the  skin  contiguous  to  the  mucous  membranes 
and  upon  the  membranes  rhcmselves.  They  form  sli^'hily  elevated,  grayish 
or  reddish,  glazed,  moisi,  and  slimy  lesions,  covered  with  a  thin  pseudomem- 
brane.  They  are  usually  observed  to  occur  under  the  influence  of  warmth  and 
moisture,  and  are  said  to  result  from  the  transformation  of  a  syphilitic  [>apule. 
They  occur  chiefly  upon  ibe  prepuce  and  gluns  penis,  the  scrotum,  and  anus 
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of  men,  and  upon  the  labia  and  anus  of  women.  They  also  occur  about  the 
lips,  under  the  longuc,  and  in  other  parts  of  the  mouth.  They  are  prol>ably 
the  most  contagious  of  the  syphililic  lesions. 

The  period  of  secondary  symptoms  is  from  one  to  three  years  in  dura- 
tion. As  the  time  j:xas5es,  the  manifestations  gradually  subside,  until  health 
is  apjjarently  regained. 

4.  The  intermediaU  Period. — The  patient  now  passes  into  what  is  de- 
scribed as  the  intermediate  period.  He  may  recover  with  the  disappearance 
of  the  secondary  symi)toms,  and  show  no  further  signs  of  disease,  but  in  less 
favorable  cases  the  disease  reappears  after  from  two  to  four  years  with  what 
are  known  as  tertiary  symptoms, 

f.  The  tertiary  period 'v^  of  unknown  duration.  Its  lesions  are  extremely 
destructive,  the  most  characteristic  bein^  the  pimtna.  The  tendency  of  the 
tertiary  lesions  is  to  occur  in  and  destroy  the  deeper  organs  and  tissues. 


^y 


Fig.  231. — Syphilitic  aricritis.  The  seciion  is  from  a  subclavian  artery  nearly  oblitemtcd 
by  proliferation  of  the  intima.  The  elastic  fibers  of  the  intimn  are  greatly  incri^.-iscd  in  nurolier. 
l*hc  media  is  studded  with  numerous  small  gumma.ta  (a,  a),  in  sume  of  which  giant-celU  (4)  are 
present.    The  advcntitia  shows  5omc  round-cell  in&ltration  (Diirck). 

They  are  always  necrotic  or  ulcerative,  and  occasion  extensive  loss  of  sub- 
stance, with  great  subsequent  cicatrization. 

The  tertiary  manifestations  are  extremely  irregular,  both  as  regards  their 
<iistribution  and  their  time  of  occurrence.  Sometimes  twenty  and  even  thirty 
years  elajjse  between  the  development  of  the  primary  lesion  and  the  ajfpear- 
ance  of  the  tertiary  manifestations ;  the  later  the  lesions  are  deferred,  the 
more  severe  and  destructive  they  are  apt  to  be.  Not  only  do  verj' destructive 
dermal  lesions — ru|iia,  etc. — and  gummaia  make  their  appearance  during  the 
tertiary  stage,  but  also  less  clearly  marked  lesions  of  the  l>ones, — ostcoijeri- 
ostitis,  rarefying  osteoperiostitis,  osteomyelitis,  and  gummatous  osteoperios- 
titis,— of  the  muscles, — myositis  and  succeeding  contractures, — and  of  the 
nervous  system — sclerosis  of  the  posterior  columns  of  the  spinal  cord.  etc. — 
make  their  appearance.  Throughout  the  course  of  the  disease  the  blood 
vessels  are  prone  to  show  marked  changes  whenever  near  a  lesion  of  the 
disease,  and  syphilis  is  an  important  cause  of  arteriosclerosis  with  resulting 
aneurysm,  apoplexy,  thrombosis,  etc. 
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Conta^on  in  Syphilis. —  The  chancre  is  an  infective  lesion,  though  it  is 
improbable  that  syj-hilis  is  frequently  transmitted  by  its  secretions.  The 
greatest  danger  occurs  in  the  secondary  stage  of  the  disease,  when  its  course 
is  actively  operating  in  the  blood  and  occasioning  suiierficial  manifestations, 
such  as  the  mvjcous  patch,  which  is  prolxibly  the  chief  contagious  lesion. 

During  the  secondary  stage  the  blood  is  also  infectious,  and  it  is  jjossible 
to  transmit  the  disease  by  a  blood-to-blood  inoculation  without  producing  the 
primary  manifestauons.  Hereditary  transmission  of  syphilis  occurs  during 
the  secondary  stage. 

After  the  lapse  of  four  or  more  years,  while  the  disease  may  not  cease  its 
manifestations  in  the  infected  individual,  it  ceases  to  be  transmissible,  and 
during  the  tertiary  stage  it  is  universally  conceded  that  it  is  not  contagious. 

Hereditary  syphilis,  which  begins  with  the  secondary  manifestations,  is  as 
contagious  as  the  act|uired  form  of  the  disease. 

EUology. — The  cause  of  syphilis  is  unknown.  Its  course  and  manifesta- 
tions are,  however,  so  fully  in  accord  with  the  facts  and  phenomena  of  in- 
fection as  to  leave  no  doubt  but  that  it  depends  upon  a  parasitic  micro- 
organism. 

From  time  to  time  different  investigators  have  described  bacilli,  protozoa, 
etc.,  for  which  etiologic  importance  has  been  claimed,  but  the  bacillus  of 
I.ustgarten,  which  once  claimed  attention,  was  subset|uenlly  proved  to  be  the 
smegma  l^cillus;  the  bacillus  of  Van  Nicsscn  has  received  no  confirmation, 
and  the  protozoOn  of  Schiiller  is  loo  new  to  merit  more  than  mention. 

Morbid  Anatomy. — The  lesions  peculiar  to  syphilis  are  the  chaturf^  the 
mucous  patchy  and  the  ^ufftma.  About  the  cellular  infiltrations,  arteritis,  and 
fibrosis  there  is  nothing  characteristic. 

/.  /)^(^  Chancre. — The  chancre  is  the  primary  lesion  of  acquired  syphilis. 
It  invariably  occurs  at  the  seat  of  primary  inoculation,  and  only  in  rare  cases, 
in  which  the  inoculation  is  made  into  the  blood,  has  syphilis  been  known  to 
occur  without  this  lesion.  It  does  not  occur  in  hereditary  syphilis  because  it 
is  a  blood  inoculation. 

The  chancre  of  syphilis  is  the  true.  hard,  or  Hunterian  chancre.  The 
soft  chancre,  or  chancrcu/,  is  an  entirely  different  disease  {q.  v.). 

The  chancre  first  makes  it  appearance  as  a  soft  red  papule  which  slowly 
enlarges  by  superficial  and  deep  infiltration  of  the  tissues  until  it  attains  a 
diameter  varying  from  a  few  millimeters  to  several  centimeters.  It  under- 
goes early  superficial  necrosis,  the  resulting  ulceration  being  indolent.  Its 
appearance  is  suggestive,  but  not  characteristic.  It  has  a  dull  red  color, 
forms  a  flattened  swelling  the  ulcerated  surface  of  which  is  covered  with  a 
grayish  or  yellowish  false  membrane,  and  appears  either  dry  or  slimy.  The 
induration  which  accompanies  the  lesion  is  quite  extensive  and  very  charac- 
teristic— hence  its  name,  initiai  sclerosis. 

"The  induration  may  be  either  superficial  or  deep,  depending  upon  the 
arrangement  of  the  vessels,  which  form  on  the  skin  two  horizontal  networks — 
one  l>eneath  the  papillae,  the  other  dee|)er,  at  the  b;ise  of  the  derma.  When 
the  former  is  affected,  we  have  a  suf>erficial  induration.  If  the  sclerosis  has 
involved  at  the  same  time  both  sets  of  vessels,  the  intermediate  branches  being 
e(jually  afiectcd.  we  have  a  more  extensive  nodule,  varying  in  thickness  accord- 
ing to  the  region  of  the  skin  involved." 

The  induration  of  the  chancre  is  present  by  the  end  of  the  first  week  of 
its  existence,  although  sometimes  it  does  not  appear  until  later.  It  begins  at 
the  surface  and  descends.  According  to  its  thickness  and  the  impressions  it 
imparts  to  the  palfating  fingers,  it  is  described  by  syphilographcrs  as  a  "  iami- 
nated  induration,^'  when  suggestive  of  a  piece  of  paper  ;  a  ** parchment-fi/ie 
induration^**  when  somewhat  thicker;  a  '*  nodular  induration^*'  when  thick 
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and  rounded  like  a  piece  of  wood  or  cartilage  beneath  the  surface,  or  an 
*•  annuiar  ifuiuration  "  when  the  edges  are  indurated,  forming  a  hard  ring 
about  an  ulcer  the  center  of  which  remains  soft. 

The  chancre  having  attained  its  maximum  size  in  a  week  or  two,  remains 
indolent  and  stationary  for  three  or  four  weeks,  then  slowly  disappears,  re- 
covering entirely  in  five  or  six  weeks.  The  induration  may,  however,  persist 
for  years  siil>se(|uenily. 

The  abrasion  through  which  the  initial  introduction  of  the  virus  takes 
place  may  serve  a;;  the  portal  through  which  other  infectious  agents  simultane- 
ously enter  the  tissues  ;  and  the  necrotic  stirface  of  the  chancre  forms  an 
excellent  nidus  for  the  growth  of  bacteria,  so  that  all  chancres  do  not  run 
the  typical  course,  some  being  modified  by  associated  infections.  A  frequent 
result  is  simultaneous  infection  of  chancre  and  chancroid,  the  latter  masking 
the  former,  so  that  it  may  be  overlooked,  and  the  simultaneous  occurrence 
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Fig.  aaa. — Chancre  or  initial  sclerosis  of  syphilis :  a,  Coriutn.  bliuwing  uiild  infikirninitilon  ; 
*.  chancre,  with  dense  cellular  infiltration  nf  ihc  connective  tissue;  t,  «/,  lymph-spaces  filled 
with  leukocytes  (Zieglcr). 

of  phagedenic  inflanm^ations  which  cause  rapid  spread  of  the  chancre  and 
obscure  its  characteristic-s. 

The  chancre  is  an  inflammatory  lesion.  It  is  not  characteristic  in  struc- 
ture, and  cannot  with  certainty  1^  differentiated  from  other  inflammatory 
lesions  by  microscopic  examination. 

It  consists  of  an  invasion  of  the  tissue  by  infiltrating  round-cells,  which, 
while  indefinite  in  arrangement,  show  a  general  tendency  to  extend  along 
the  course  of  blood  vessels.  These  cells  arc  polymorptionuclear  leukocytes, 
lymphocytes,  and  plasma  cells,  together  with  endothelial  cells,  connective- 
tissue  cells,  and  fibroblasts  derived  from  the  tissues.  The  number  of  the  latter 
cells  indicates  considerable  disturbance  of  the  connective  tissue.  There  are 
no  giant-cells  or  peculiar  large  cells,  such  as  arc  present  in  tuljcrculosis  and 
lepra,  to  serve  as  landmarks  of  the  process.  The  blood  vessels  in  and  about 
the  lesion  show  a  peculiar  form  of  arteritis,  followed  by  proliferation  of  ihe 
endothelium,  obstruction,  and  obliteration.  The  loss  of  nourishment  which 
follows  this  vascular  change  is  probably  an  important  cause  oi  the  necrotic 
changes. 
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There  is  considerable  intercellular  exudate,  which  coagulates  in  the  super- 
ficial part  of  the  lesion.  The  exudate  may  itself  aid  in  producing  the  in- 
duration— its  coagulation  certainly  docs  so.  "ihc  coagulation  of  the  exudate 
about  the  cells  hastens  their  coagulation  necrosis,  the  superficial  cells  enter- 
ing into  the  formation  of  the  false  membrane  uix)n  the  surface  of  the  chancre  ; 
the  deep  cells  probably  also  suffer  from  the  coagulation  of  the  exudate 
among  them,  although  this  is  not  demonstrable.  The  deep  cells  are  partly 
absorlwd,  partly  involved,  in  the  connective-tissue  hyperplasia  which  follows. 

Although  to  the  eye  and  fmgcr  llie  chancre  seems  to  be  a  perfectly  cir- 
cumscribed lesion,  the  microsco|)e  shows  its  circumscri|jiion  to  lie  fjuiie  in- 
definite, as  cellular  infiltrations  extend  from  it  in  all  directions.  It  is  by 
such  extension  that  the  disease  reaches  the  inguinal  glands,  to  fonn  the 
bubos. 

2.  The  Mucous  Patch  or  Comiyloma  Latum. — These  lesions,  which  are 
characteristic  of  syphilis,  usually  appear  in  the  second  stage  of  the  disease. 
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and  consist  of  flat,  tabular  swellings,  making  their  appearance  upon  such 
parts  of  the  skin  and  mucous  membranes  as  are  naturally  warm  and  moist. 
They  begin  with  the  formation  of  |->a]pulcs  which  broaden  and  soften  upon  the 
surface  from  the  combined  effects  ot  necrosis  and  moisture.  There  thus 
results  a  lesion,  grayish  upon  the  mucous  membranes  and  reddish  upon  the 
skin,  smooth,  moist,  and  glazed,  and  covered  with  a  scanty  secretion  which 
may  be  offensive.      The  lesions  are  sensitive  to  the  touch. 

The  mucous  patch  is  the  most  contagious  lesion  of  syphilis,  and  as  it 
makes  its  appearance  alx)ut  the  genital  organs,  is  probably  that  through 
which  the  disease  is  most  frequently  transmitted.  As  these  patches  also  occur 
about  the  mouth,  they  may  be  the  source  of  extragenital  chancres  through 
osculation  or  the  use  of  forks,  spoons,  etc.,  used  by  syphilitics. 
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The  raucous  patch  consists  of  a  round-cell  infiltration  of  the  derma,  with 
edema  and  necrosis  of  the  epithelium.  The  papill^E  of  the  &kin  become 
abnormally  large  and  broad  from  the  pressure  of  the  new  cells  and  hyper- 
plasia of  the  epithelial  covering.  It  is  this  enlargement  of  the  (xipilla;  that 
is  responsible  for  the  elevation.  The  necrosis  and  exfoliation  of  the  epithe- 
lium leave  a  slightly  oozing,  easily  infected  surface,  which  is  slow  to  heal. 
More  or  less  hyperemia  of  the  papilUe  of  the  skin  is  present,  giving  the 
dermal  lesions  their  red  color.  The  grayish  color  of  the  lesion,  upon  a 
mucous  membrane,  depends  upon  the  necrotic  slough  upon  its  surface. 

Mucous  patches  may  be  single  or  multi[>le.  Their  recovery  is  usually  per- 
fect, although  for  some  time  indurations  may  remain  where  they  have  been. 

J.  The  Gumma. —  The  remaining  characteristic  lesion  of  syphilis  is  the 
gumma.  It  may,  in  rare  instances,  make  its  appearance  during  the  first  year 
of  the  disease,  but  usually  not  until  years  later,  and  may  firet  appear  as  late 
as  twenty  to  thirty  years  after  infection. 

The  usual  seats  of  occurrence  are  the  face  (nose  and  nasal  septum),  scalp. 
iris,  shoulders,  neck,  arms,  thighs,  and  legs.  They  may,  however,  occur  in 
any  part  of  the  body,  inrluding  the  internal  organs. 

The  ajjpearance  of  a  su[>erricial  gumma  is  similar  to  ihat  of  a  furuncle,  but 
it  extends  more  deeply  into  the  ti.ssues  and  is  much  less  inflammatory  and 
usually  painless.  It  gradually  increases  in  size  until  it  attains  a  diameter  of 
one  or  two  cenlimeteni,  then  softens  slowly,  extends  to  the  surface,  and 
evacuates.  Each  gumma  has  four  stages:  (i)  Foniiation;  (2)  softening; 
(3)  ulceration  ;  (4)  cicatrization. 

The  period  of  formation  is  longest.  Softening  and  ulceration  are  aJ.so 
slow,  the  evacuation  of  the  softened  material  taking  place  through  a  small 
rounded  opening,  through  the  escat>e  of  curdy  flakes  of  necrotic  or  gummy 
tissue  not  in  the  least  like  pus.  Following  the  evacuation  is  a  cicatrization 
which  terminates  in  the  formation  of  a  deep  and  drawn  scar  which  usually 
has  a  radiating  appearance. 

Gummata  may  be  single  or  multiple.  There  niay  be  one  lesion  the  size 
of  an  orange,  or  there  may  be  hundreds  no  larger  than  a  pin-head.  They 
occur  in  both  hereditary  and  acf]iiircd  syjihilis. 

The  gumma  is  a  si^cific  inflammatory  k-siou  in  which  the  process  of  coagu- 
lation, with  the  formation  of  a  gummy  material,  soon  exceeds  the  rapidity  of 
growth,  so  that  a  gumma  not  yet  evacuated  j^resents  to  the  naked  eye 
a  fairly  well-circumscribed  mass  of  grayish  or  grayish-yellow,  firm,  coagula- 
tion-nccrolic  material  formed  by  retrogressive  changes  in  the  exudation  and 
tissue  into  which  it  has  exuded.  The  fomiing  gumma  consists  of  a  fairly 
typical  granulation  tissue  in  which  newly  formed  blood  vessels  are  numerous. 
As  the  lesion  ages,  endarteritis  occurs  in  the  vessels  and  aids  in  the  siicceed- 
ing  necrosis.  The  degeneration  of  the  giunma  is  called  ''gununy."  It 
sometimes  resembles  mucoid  degeneration,  but  is  apparently  a  mixed  form 
of  necrosis.  The  granulation  tissue  of  which  the  growing  gumma  is  formed 
consists  of  lx)th  round-cells  and  fibrobla.sts,  with  occasional  small  giant-cells. 
The  central  ceils  of  the  gumma  first  undergo  coagulation  necrosis,  a  distinct 
zone  of  growing  connective  tissue  usually  circumscribing  the  mass. 

Gummata  deeply  situated  in  the  internal  organs,  as  in  the  liver,  have  no 
opportunity  to  heal  by  evacuation,  but  do  so  by  absorption,  the  combined 
softening  and  absorption  occurring  simultaneously  with  the  contraction  of 
the  connective  tissue,  until  a  large  lesion  is  transformed  into  a  knot  of  fibrous 
tissue.  The  amount  of  connective  tissue  formed  by  the  healing  process  may 
be  considerable,  and  by  its  contraction  produce  marked  deformity  of  the 
organ.  Should  the  absorption  process  be  vcrj*  slow  or  incomplete,  calcifica- 
lion  usu;:lly  occurs  in  the  necrotic  remnants. 
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4.  The  Atypical  Manifestations  of  Syphilis, — The  organs  of  syphililics  are 
usually  indurated  from  hyperplasia  of  the  interstitial  fibroconncctii^e  tissue. 
This  is  probably  a  manit'eslation  of  the  syphilitic  poison,  though  it  must  not 
be  forgotten  that  aicoholism  is  frenjuetitly  associated  with  s)']jhilis  and  may  \)t 
resfionsiblc  for  the  cirrhosis  of  the  liver  and  other  indurations  observed. 

Velltthir  infiltrations  beneath  the  niucoiis  membranes,  especially  in  the 
larj'nx,  are  common  in  syphilis,  and  nuiy  lead  to  ulcerations  or  indurations. 
In  all  probability  the  indurations  of  the  internal  organs  follow  such  cellular 
intiltrations. 

Emiarteritis  is  common  in  syphilis  in  and  about  the  specific  lesions.  This 
fonn  of  endarteritis  does  not,  however,  differ  essentially  from  others. 

Yanona  shin  erti/>tions  occur  in  both  secondary*  and  tertiary  svphilis.  A 
few,  because  of  their  distribution,  are  characteristic,  but  the  majority  are  with 
difticully  dilTcreaiiated  from  similar  non-syphilitic  lesions,  except  the  history 
of  the  case  be  taken  into  account. 

Syphilitic  Ifone  diseases  are  common.    Periostitis,  ostitis,  and  osteoniyelilis 
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Fig.  224.— Fresh  j^umniatous  htpaiitis  with  acquired  syphilis  1  LJiirck). 


occur.  These  lesions  have  a  selection  for  the  upper  third  of  the  tibia,  the 
sternum,  and  the  skull.  They  may  become  ver>' destructive,  especially  when 
affecting  the  septum  nasi  or  the  bones  of  the  cranium.  (See  Diseases  of  the 
Bones.) 

Hereditary  Syphilis. — Herediuiry  syphilis  may  depend  upon  disease  of 
the  ovum,  of  the  spermatoi^ocin,  or  of  both  ;  or  it  may  be  caused  by  placenta] 
iran.smi.ssion,  if  contracted  liv  the  mother  subsequent  to  conception.  It  can 
be  inherited  from  the  father  only  through  the  ncdinm  of  the  spermatozoon, 
hence  the  father  of  the  infected  child  must  be  syphilitic  at  the  lime  of  con- 
ception. As  the  mother  may  infect  the  child  either  through  a  diseased  ovum 
or  by  blood  infection  through  the  placenta,  she  may  either  be  syphilitic  at 
the  time  of  concefition  or  may  contract  the  disease  during  pregnancy. 

When,  as  sometimes  happens,  conception  follows  the  union  of  a  syphilitic 
.spermatozoon  and  a  normal  ovum  in  a  woman  not  infecte<l  with  sy])hilis,  it 
is  not  possible  for  her  to  Viecome  tnfccle*!  through  the  placenta  from  the  fetal 
blood.     'JTiis  immunity  of  the  mother  of  a  syphililic  child  is  the  foundation 
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of  men.  and  upon  the  labia  and  anus  of  women.  They  also  occur  about  the 
lips,  under  the  tongue,  and  in  other  parts  of  the  mouth.  They  are  probably 
the  most  contagious  of  the  syphiHtic  lesions. 

The  period  of  secondary  sjTnptoms  is  from  one  lo  three  years  in  dura- 
tion. As  the  time  i^asscs,  the  manifestations  gradually  subside,  until  health 
is  apparently  regained. 

4.  The  InUrm<tiiate  Period, — The  patient  now  passes  into  what  is  de- 
scribed as  the  intermediate  period.  He  may  recover  with  the  disappearance 
of  the  secondary  symptoms,  and  show  no  furiher  signs  of  disease,  but  in  less 
favorable  cases  the  disease  reappears  after  from  two  to  four  years  with  what 
are  known  as  tertiary  sympt<mts. 

f.  The  te rti (try  period  Vy  of  unknown  duration.  Its  lesions  are  extremely 
destructive,  the  most  diaracterisiic  beinj;  the  f^umma.  The  tendency  of  the 
tertiary  lesions  is  to  occur  in  and  destroy  the  deeper  organs  and  tissues. 
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Flo.  aai. — Syphilitic  arteritis.  The  section  is  from  a  subcUvjnn  artery  nearly  obliterated 
liy  proliferation  of  tlic  inliniii.  The  clastic  fibers  of  the  inlimaare  grcaUy  increased  in  number. 
'Phe  niedui  ts  studded  with  numerous  small  gummnta  {a,  <i),in  some  of  which  giant-cells  (^)  are 
pri-'Sent.     The  adventitia  shows  some  ruund-cell  infillralton  (Diirck). 

They  are  always  necrotic  or  ulcerative,  and  occasion  extensive  loss  of  sub- 
stance, with  great  subsecfuent  cicatrization. 

The  tertiary  manifestations  are  extremely  irregular,  both  as  regards  their 
distribution  and  their  time  of  occurrence.  Sometimes  twenty  and  even  thirty 
years  elajise  between  the  development  of  the  primar)-  lesion  and  the  appear- 
ance of  the  tertiary  manifestations  ;  the  later  the  lesions  arc  deferred,  the 
more  severe  and  destructive  they  are  apt  to  be.  Not  only  do  very  destnictive 
dermal  lesions — rupia,  etc. — and  gummata  make  their  a])peaTance  during  the 
tertiary  stage,  but  also  less  clearly  inarketl  lesions  of  the  bones, — osteoperi- 
ostitis, rarefying  osteoperiostitis,  osteomyelitis,  and  gummatous  osteoperios- 
titis,— of  the  muscles. — myositis  and  succeeding  contractures, — and  of  the 
nervous  system — sclerosis  o^  the  posterior  coltimns  of  the  spinal  cord,  etc. — 
make  their  appearance.  Throughout  the  course  of  the  disease  the  blood 
vessels  are  prone  to  show  marked  changes  whenever  near  a  lesion  of  the 
disease,  and  syphilis  is  an  important  cause  of  arteriosclerosis  with  resulting 
aneurysm,  apoplexy,  thrombosis,  etc. 
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Contagion  in  Syphilis. — The  chancre  is  an  infective  lesion,  though  it  is 
improbable  that  syphihs  is  rrequently  transmitted  by  its  secretions.  The 
greniL^st  clanger  occurs  in  the  seron<lary  >!age  of  the  disease,  when  its  course 
is  actively  oj>erating  in  the  blood  and  occa^sioning  superficial  manifestations, 
such  as  the  mucoas  {atch,  which  is  probably  the  chief  contagious  lesion. 

During  the  secondary  stage  the  blood  is  also  infectious,  and  it  is  [xjssibic 
to  transmit  the  disea&e  by  a  blood -to -blood  inoculation  without  producing  the 
primary  manifestations.  Hereditary  transmission  of  syphilis  occurs  during 
the  secondary  stage. 

After  the  lapse  of  four  or  more  years,  while  the  disease  may  not  cease  its 
manifestations  in  the  infected  individual,  it  ceases  to  be  transmissible,  and 
during  the  tertiary  stage  it  is  universally  conceded  that  it  is  //f?/ contagious. 

Hereditary  syphilis,  which  begins  with  the  secondary  manifestations,  is  as 
contagious  as  the  acquired  form  of  the  disease. 

Etiology.— The  caiuse  of  syphilis  is  unknown.  Its  course  and  manifesta- 
tions are,  however,  so  fully  in  accord  with  the  facts  and  phenomena  of  in- 
fection as  to  leave  no  doubt  but  that  it  depends  upon  a  parasitic  micro- 
organism. 

From  time  to  lime  diJlerent  investigators  have  described  bacilli,  protozoa, 
etc.,  for  which  etialogic  importance  has  been  claimed,  but  the  bacillus  of 
Lustgarten,  which  once  claimed  attention,  was  subse(|uenUy  jtroved  to  be  the 
smegma  Imciilus;  the  bacillus  of  Van  Niessen  has  received  no  confirmation, 
and  the  protozoon  of  SchiiUer  is  too  new  to  merit  more  than  mention. 

Morbid  Anatomy. —  The  lesions  peculiar  to  syphilis  are  the  iharure^  the 
mucous  pad'hy  and  the  .(."^ww/wj.  About  the  cellular  infiltrations,  arteritis,  and 
fibrosis  there  is  nothing  characteristic. 

J.  The  Chancre. — The  chancre  is  the  primary  lesion  of  ac€|uired  syphilis. 
It  invariably  occurs  at  the  seal  of  primary  inoculation,  and  only  in  rare  cases, 
in  which  the  inoculation  is  made  into  the  bloody  has  syphilis  been  known  to 
occur  without  this  lesion.  It  does  not  occur  in  hereditary  syphilis  because  it 
is  a  blood  inoculation. 

The  chancre  of  syphilis  is  the  true,  hard,  or  Hunlerian  chancre.  The 
soft  chancre,  or  chancroitl^  is  an  entirely  different  disease  {q,  r.). 

The  chancre  first  makes  it  a[>pearance  as  a  soft  red  jxipule  which  slowly 
enlarges  by  superficial  and  deep  infiltration  of  the  tissues  until  it  attains  a 
diameter  varying  from  a  few  millimeters  to  several  centimeters.  It  under- 
goes early  superficial  necrosis,  the  resulting  ulceration  being  indolent.  Its 
appearance  is  suggestive,  but  not  characteristic.  It  has  a  dull  red  color, 
forms  a  flattened  swelling  the  ulcerated  surface  of  which  is  covered  with  a 
grayish  or  yellowish  fnlse  membrane,  and  api)ears  either  dry  or  slimy.  The 
induration  which  accompanies  the  lesion  is  quite  extensive  and  very  charac- 
teristic— hence  its  name,  initiaf  sclerosis. 

**The  induration  may  be  either  superficial  or  deep,  depending  upon  the 
arrangement  of  the  vessels,  which  form  on  the  skin  twohorizontzO  networks — 
one  beneath  the  papill.-c,  the  other  deeper,  at  the  base  of  the  derma.  When 
the  former  is  affected,  we  have  a  superficial  induration.  If  the  sclerosis  has 
involved  at  the  same  time  both  sets  of  vessels,  the  intermediate  branches  l>cing 
ef^ually  affected,  we  have  a  more  extensive  nodule,  varying  in  thickness  accord- 
ing to  the  region  of  the  skin  involved." 

The  induration  of  the  chancre  is  present  by  the  end  of  the  first  week  of 
its  existence,  although  sometimes  it  does  not  appear  until  later.  It  begins  at 
the  surface  and  descends.  According  to  its  thickness  and  the  impressions  it 
imparts  to  the  palpating  fingers,  it  is  described  by  syphilographcrs  asa  "  iamj- 
nated  indura/wrt,'*  when  suggestive  of  a  piece  of  |)aper  ;  a  *^ parchmeni-iike 
induration^^  when  somewhat  thicker;  a  •*  noduhr  induralton,''  when  thick 
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CHAPTER   I. 


THE  BLOOD. 
GENERAL  REMARKS. 


The  blood  is  the  circulaliiig,  lite-sustaining  ftuid  of  the  body.  It  receives 
the  products  of  digestion  in  an  assimilable  and  utilizable  fonn,  and  conveys 
them  to  the  various  cellular  laboratories  for  refinement.  It  carries  appropriate 
nutriment  to  all  the  cells  ol  the  organism,  absorbs  effete  products  from  the 
metabolic  tissues,  and  carries  them  to  the  evuretory  organs.  Through  the 
hemoglobin  contained  in  its  corpuscles  it  is  the  means  of  tissue  respiration, 
oxygen  being  absorbed  in  the  lungs  and  carried  to  the  cells,  and  the  carbon 
dioxid  eliminated  by  the  cells  taken  back  for  elimination. 

The  blood  consists  of  fluid — liquor  s^tn^uinis — and  corpuscles. 

Physiologically,  blood  is  divided  into  the  arteriai^  or  freshly  aerated, 
bright-red  blood,  tlie  venous^  or  vitiated  dark-blue  blood,  and  the  capillary^ 
or  intermediate  blood.  For  purposes  of  study  the  blood  is  sometimes  ob- 
tained by  opening  an  arterial  or  venous  vessel,  either  at  the  surface  or  in  the 
organs  of  the  body,  but  in  nearly  all  cases  studies  of  the  blood  are  made 
from  a  drop  obtained  from  a  small  puncture  made  in  the  ball  of  the  finger  or 
tip  of  the  ear,  and  represents  the  capillary  blood  of  the  |>crii>hcral  circula- 
tion. Whenever  statements  concerning  the  structure  and  compiosilion  of 
the  blood  are  made,  it  should  always  be  borne  in  mind  that  they  refer  not  to 
the  total  blood  or  to  the  blood  in  the  great  vessels,  but  to  this  easily  accessi- 
ble blood  of  the  peripheral  circulation. 

I'his  blood  used  for  study  is  a  dark-red^  heavy  fluid.  It  is  alkaline  in 
reaction,  from  the  presence  of  disodic  phosphate  (Na^HPO,)  and  sodium 
carbonate  (.NaHCOj).  The  alkalinity  expressed  in  terms  of  sodium  hydrate, 
according  to  different  authors,  varies  as  follows : 


Von  joksch  ,    .   .  ado  to  3tx>  me. 

Canard ao3  to  376  mg. 

Simon 183  lo  318  mg. 


per  xoo  O.C.  of  blood. 


These  variations  seem  to  indicate  that  no  reliable  method  of  determining 
the  alkalinity  has  yet  been  devised,  and  it  is  safe  to  follow  von  Limbek, 
Cabot,  and  others  in  saying  that  it  is  not  correctly  kno^^-n. 

For  clinical  purposes  one  can  determine  whether  the  blood  be  alkaline  or 
acid,  in  spite  of  its  red  color,  by  the  use  of  gla/vcd  ltlmus-paf»er,  allowing  it 
to  remain  in  contact  wiih  the  pajKr  for  about  one-half  minute,  then  care- 
fully washing  it  off.  In  this  way  the  corpuscles  which  give  it  the  red  color 
will  be  removed  and  the  pa]>er  will  show  the  reaction. 

The  specific  gravity  of  the  blood  depends  upon  the  number  of  corpuscles 
and  their  percentage  of  hemoglobin.     In  children  it  varies  from  1.054  to 
T.052.     For  women,  the  specific  gravity  approximates  1.054  ;  for  men.  1.055. 
It  is  safe  to  adopt  1.055  ^  ^^  normal  standard  for  healthy  adults. 
aA4 
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A  simple  method  of  estimating  the  specific  gravity  is  that  of  Hammerschlag.  It  is  done  by 
making  a  mixture  of  chloroform  and  bensol  of  exactly  the  same  specific  gravity  as  a  drop  of 
blood  permitted  to  foil  from  the  punctured  finger  into  it.  If  the  drop  of  blood' tends  to  sink, 
chloroform  must  be  added  ;  if  it  tends  to  float,  benzol  must  lie  added.  As  soon  as  the  drop 
of  bluod  remains  suspended,  tending  neither  to  rise  nor  to  sink,  the  specific  gravity  of  the 
mixture  can  be  determined  with  a  hydromt*tcr  and  the  reading  will  apply  both  to  the  blood 
and  to  the  chloroform-benzol  mixture,  llie  hydrometer  used  for  the  purpose  must  be  specially 
and  correctly  graduated  for  measuring  the  specific  gravity  of  the  chloroform -benzol  mixture. 

The  blood  has  a  characteristic  odor,  which  in  different  animals  resembles 
the  pulmonary  exhalations. 

It  is  somewhat  difficult  to  make  a  correct  chemic  analysis  of  blood,  be- 
cause of  die  rapid  formation  of  fibrin  when  it  is  shed.  According  to  C. 
Schmidt,  the  following  calculation  represents  the  chemic  composition  with 
fair  accuracy: 

In  1000  parts  of  blood :  Man.  Womui. 

Corpuscles 51300  369.20 

Water 349-70  372.60 

Hemoglobin  and  globulins 159.60  X30.io 

Mineral  salts 3.70  3.55 

Plasma 486.90  603.80 

Water 439«>  SS^-oo 

Fibrin 3-90  i-9i 

Albumins  and  extractives .  ^.90  44-79 

Mineral  salts 4.14  5.07 

Hoppe^Seyler  and  Hammarsten  give  the  composition  of  horse's  plasma  as — 

Water 908.4  9176 

Solids 91.6  82.4 

Total  albumins 77.6  69.5 

Fibrin jo.i  6.5 

Globulin 38.4 

Serum-albumin 26.4 

Fat I. a  xa.9 

Extractives 4.0  12.9 

Soluble  salts 6.4  12.9 

Insoluble  salts 1.7  12.9 

Simon  introduces  the  following  table,  showing  the  marked  difference  ex- 
isting in  the  mineral  ingredients  between  serum  and  red  corpuscles,  the  latter 
being  relatively  rich  in  potassium  salts  and  phosphorus  and  poor  in  sodium 
salts  and  chlorin. 

Man.  Woman. 

Erythrocytes.    Serum.     Erythrocytes.   Serum. 

K»0 1.586  0.153  1-4*3  0.200 

NajO 0.241  1.661  0.648  1.916 

CaO 

MgO 

FeaOs 

CI 0.898  1.72a  0.362  1.440 

P2O5 0.695  0.071  0.643  a.aoa 

In  addition  to  the  composition  given,  which  may  constitute  the  invariable 
or  slightly  variable  composition  of  the  blood,  there  are  a  number  of  com- 
pounds which  occasionally  present  themselves.  Among  these  may  be  men- 
tioned fat,  varying  from  o.oi  to  0.015  P^^  cent,  after  rich  meals;  soaps, 
cholesterin,  lecithin,  dextrose,  normally  about  o.oi  to  0.015  per  cent.,  and 
sometimes  even  0.03  percent.,  urea,  uric  acid,  kreatin,  kreatinin,carbamicacid, 
sarcolactic  acid,  glycogen,  hippuric  acid,  and,  under  pathologic  conditions, 
xanthin,  hypoxanthin,  paraxanthin,  adenin,  guanin,  leucin,  tyrosin,  lactic 
acid,  cellulose,  /?-oxybutyric  acid,  acetone,  and  biliary  constituents. 

The  gaseous  interchange  that  takes  place  in  the  lungs  and  tissues  causes 
venous  and  arterial  blood  to  differ  widely  in  gaseous  ingredients;  thus  we 
find: 
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Blood. 
Venous.  Ancrial. 

Oxygen 31.6  6.8 

Cartxtn  dioxid 40.3  48.0 

Nitrogen 1.8  1.8 

Of  the  oxygen,  only  0.26  per  cent,  is  dissolved  in  the  plasma,  all  the 
remainder  being  in  combination  with  the  hemoglobin  of  the  corpuscles. 
One-tenth  of  the  carbon  dioxid  is  in  solution  of  the  plasma,  the  remainuer 
being  in  the  corpuscles  in  combination  with  alkalies  and  with  hemoglobin. 


T^VBLE  L — The  Liquor  Sanguinis. 


Nutritive 


'  Constituents 

normal  when 

present  in  ccr-  ' 
tain  amounts 
onlv. 


Positively 
demonstrable. 


Scrum-Albumin. 
Sugars, 


Extractives 


IOkin. 
I'iilmitin. 
Stearin. 
Soaps. 

Glycerins. 
Chnlestenn. 


Cbanlativo  J  ^"^^^  fectoR — fibrinogen. 
ijO^pufi         ^  Fibrin  ferment— thrombin. 


Protective 


Eozyrolc 


Metabolic 


Inorgan  c 


(  Cytolytic  nnibo*."cptors. 

Cytolytic  cotnplcmcnts. 

Proteolytic — trypsin  1.?). 

t-i  pol  y  I  i  c — lipase . 
,  Glycolytic — pancreatic  ferment. 

Urea  antcctrdcnis. 

Uric-acid  antecedents. 

Crcatin.  etc. 

Chlorids^NaCI.  etc. 

Phosphates — Ca.  Mg, 

Carbonates — Ca. 

Sulphates. 

O. 

CO«.  etc. 


id;ro^r^vh«'-'»«-^i« 


teraal 
sccrciiuns 


Constituents 

always   ab- 
normal. 


f  Positively 
demonstrable. 


'  Pituitary. 
Thyroid. 
Adrenals. 
Sex  ^ands. 
LIQITO*  [  Con>us  luteum. 

S-V-NGUINIS,  1  f  Protoioac— malaria.  Texas  frver,  etc, 

Baeterial  )  '^j^ophorous. 
(  Hsptophorous. 

(Acetone. 
.\ceto-acetic  acid. 
3-oxYbutyric  add. 
Xanthin. 
•    Hypnunihtn. 
Crcatin.  etc. 
Agglutinins. 
Precipitins. 
.Ajnbocrptors. 
Complements. 
.Antitoxins, 
Anii-ene\-me& 
.A  Oticomplcments. 
Anri  ■    r*.  etc. 

-H. 

Ind  I  r    rthrrwl    ^nU 

pllillrs. 

Gile-pt^ments. 

I  Kite  salts. 
Tlierapeutic — l>nig5,  c*c. 

I.  The  Liquor  Sanguinis. — When  obtained  by  centrifugaiion  or  by 
sedimcnuiion  of  the  corpuscles  under  conditions  which  prevtrnt  coagulation, 
the  iiqucr  sanguinis,  or  p/asma,  is  a  clear,  transparent,  sJighUy  yellowish, 


Toxic 


Leukomains 


Protective 


Disintegrativ 


Absorptive 
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somewhat  opalescent,  albuminous  fluid  of  faintly  alkaline  reaction.  It  has  a 
specific  gravity  of  1.026  to  1.030.  Plasma  has  a  pronounced  tendency  to 
spontaneous  coagulation^  and  the  roagulation  of  shed  blood  depends,  not 
upon  the  corpuscles,  but  upon  chcmic  changes  in  the  plasma — /.  t.,  the 
transformation  of  certain  fibrin  factors  (fibrinogen  ?)  into  fibrin,  through  the 
agency  of  a  ferment  active  in  the  presence  of  calcium  salts. 

The  composition  of  the  plasma  varies  in  different  portions  of  the  circula- 
tion and  at  different  times.  Thus,  during  the  period  of  digestion,  the 
blood  of  the  portal  vein  contains  more  sugar  and  fat  than  at  other  times, 
and  after  vigorous  exercise  the  blood  going  to  the  kidney  contains  more 
urea  than  that  leaving  it.  The  plasma  also  participates  in  the  gaseous  in- 
terchanges, that  which  has  receniiy  been  in  the  lungs  being  relatively  rich 
in  oxygen,  while  that  recently  in  the  active  organs  is  relatively  rich  in  carbon 
dioxid. 

In  this  manner  the  composition  of  the  blood  is  extremely  complex  and 
is  constantly  varying  to  accommodate  itself  to  the  conditions  of  metabolism, 
secretion,  excretion,  etc.,  in  difTerent  parts  of  the  body. 

The  necessarily  complex  composition  of  the  liquor  sanguinis  will  be  made 
clear  by  a  glance  at  the  artificial  and  hence  imperfect  tabulation  on  p.  366. 

2.  The  Corpuscles. — Many  histologists  sj-^ak  of  the  blood  as  a  tissiie, 
and  of  the  suspended  corpuscles  as  its  cells.  While  this  may  be  true  mor- 
phologically, it  is  doubtfully  true  physiologically,  in  that  the  cells  of  the 
blood  are  not  genetic  or  metaljobc.  In  other  tissues  the  cells  are  the  essen- 
tial vital  units.  To  their  energies  the  existence  of  the  tissue  is  to  be  ascribed, 
and  in  the  event  of  injury  overtaking  it,  it  is  to  the  same  energy  of  the  cells 
that  it  is  to  look  for  regeneration.  The  blood  corpuscles  have  no  such 
capabilities  ;  they  do  not  form  the  blood,  but  are  formed  in  hematopoietic 
organs  and  discharged  into  it  ;  they  do  not  regenerate  the  blood,  but  are 
simply  suspended  in  it. 

Three  corpuscles — the  erythrocyte,  the  leukocyte,  and  the  plaque — are 
described-  The  first  is  a  non-metabolic  disc,  solely  intended  for  the  absorp- 
tion and  transmission  of  oxygen  ;  the  second  is  metabolic,  and  probably 
undergoes  definite  metamorphoses  during  part  of  its  life  in  the  circulating 
blood.  The  office  and  importance  of  the  third  cell — the  plaque — are  as  yet 
undetermined. 

PATHOLOGY  OF  THE  BLOOD. 

CHANGES  IN  THE  BLOOD  MASS, 

I.  Plethora. — Plethora  is  an  increase  in  the  total  qunnttty  of  blood  in 
the  body.  According  to  Foster,  the  amount  of  blood  in  the  animal  is  equal 
to  about  one-thirteenth  of  its  weight.  It  is,  however,  diihcull  to  estimate, 
requinng  that  the  body  be  comminuted,  every  drop  of  blood  collected  and 
weighed,  and  then  the  residual  tis-sues  weighed,  antl  the  pro[)ortion  worked 
out  from  this.  In  (he  absence  of  any  clinical  method  of  dotLrniining  the 
total  blood  in  the  living  body,  it  is  an  assumption  to  conclude  thai  a  true 
plethora  e%'er  exists,  and  the  experimental  evidences  indicate  that  it  i.s  impos- 
sible to  bring  about  a  permanent  increase  in  the  total  quantity  of  blood.  An 
artificial  and  temporary  plethora  can  be  produced  in  ca^es  of  blooilless  ampu- 
tation, in  which  the  blood  contained  in  the  limb  has  been  driven  into  the 
body  by  means  of  an  Ksniarch  bandage  and  also  in  the  transfusion  of  blood 
from  one  anima!  to  another.  In  such  artificial  plethoras  it  has  been  deter- 
mined experimentally  that  the  increase  in  the  amount  of  blood  is  only  tem- 
porary, and  not  permanent,  and  the  excessive  fluid  is  soon  eliminated  and  the 
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corpuscles  destroyed.     The  water  is  excreted  in  a  short  lime  by  the  urine, 

and  all  the  excessive  or  foreign  corpuscles  disappear  in  a  few  days. 

There  is,  however,  a  certain  body-habit,  characterized  by  a  rosy  hue  of 
the  skin,  distention  of  the  stii)erficial  vessels,  and  a  large  heart,  usnaily  accom- 
panied ljy  marked  deposition  of  adipose  tissue,  and  rollovved  by  disturbances 
of  the  renal  circulation,  in  which  it  seems  i)robable  that  a  greater  relative 
proportion  of  blood  exists  tlian  is  normal  to  the  individual.  The  fact  that 
such  a  *'  full  habit "  is  apt  to  occur  in  '*  high  livers,"  and  especially  in  beer- 
drinkers,  makes  it  still  more  probable  that  there  is  an  increased  quantity  of 
blood  in  the  body.  -\s  Stengel  ]>oints  out,  however,  the  apparent  superabun- 
dance of  blood,  esi)ecially  in  the  case  of  the  beer-drinker,  may  be  due  solely 
to  disturbances  of  the  vasomotor  system.  The  ftill  habit  is  also  apt  to  be  a 
familv  or  [:»ersonal  peculiarity,  under  which  circumstances  it  can  scarcely  be 
called  nn  abnormality. 

2.  Oligemia  or  anemia  is  the  opposite  condition,  in  which  the  total 
t]uantily  oi  bl*jod  seems  to  be  less  than  normal.  It  occurs  temixtrarily  alter 
large  hemorrhages,  the  loss  of  blood,  except  when  excessive,  being  re:idily 
replaced.  It  is  possibly  true  that  persons  of  feeble  habit  have  less  than  the 
normal  or  average  quantity  of  blond,  bur  it  is  impos.sible  to  prove  it.  Ii;  the 
various  cachexias  and  the  profound  anemias  the  appearance  of  the  patient 
suggests  a  marked  diminution  in  the  total  blood  bulk. 

More  important,  from  both  the  clinical  anil  the  pathologic  point  of  view, 
than  the  changes  of  the  total  tjuantily  of  the  blood  are  those  observed  in  its 
various  constituents,  especially  in  the  number  and  kind  of  its  corpuscles  and 
the  amount  of  the  coloring-matter  they  contain. 


CHANGES  IN  THE  RELATION  OF  THE  BLOOD  CONSTITUENTS 

1.  Oligocythemia  is  a  diminution  in  the  number  of  blood  corpuscles. 
It  is  very  common,  and  forms  the  chief  feature  of  most  of  the  clinical  ane- 
mias. It  may  dei^end  upon  considerable  or  repeated  loss  of  blood,  infectious 
and  toxic  diseases,  lead,  mercurial,  and  other  intoxications,  wisting  diseases, 
starvation,  liad  hygiene,  insufficient  and  irregular  action  of  the  blood-making 
organs,  and  the  increased  activity  of  the  hemolytic  or  corpuscle-destroying 
function. 

2.  Polycythemia  is  a  term  used  to  describe  an  increase  in  the  numl>er 
of  corpuscles.  Hy  others  it  is  restricted  to  an  increase  in  the  erythrocytes, 
in  speaking  of  which  we  will  refer  to  it  again.  Polycythemia,  as  a  relative 
increase  in  the  total  number  of  corpuscles,  may  be  seen  in  cholera  and  in 
the  severe  iliarrheas,  probably  in  cori.se<iuence  of  loss  of  fluid  from  the  body. 

3.  Hydremia,  or  dropsy  of  the  blood,  occurs  when  an  abnormal  quan- 
tity of  fluid  is  retained  in  the  blood  from  insuflFicient  activity  in  the  kidnej^s 
and  sweat-glands.  It  may  also  occur  after  severe  hemorrhage,  the  result  of 
which  is  to  dimmish  the  total  blood  mass,  whirh  must  be  made  up  as  rapidly 
as  possible  by  the  withdrawal  of  fluid  from  the  tissues  of  the  body. 

When  the  blood  is  so  watery  that  a  given  quantity  of  it  contains  an 
abnormally  diminished  quantity  of  albumin,  the  condition  is  described  as 
hypaibumittosis.  The  al!>timin  in  the  blood  may  also  be  aflccted  by  increased 
consumption  of  albumin  or  a  deficient  supply.  Such  a  condition  is  met 
with  in  the  chronic  digestive  disorders,  profuse  diarrheas,  chronic  suppura- 
tion, prolonged  lactation,  profuse  hemorrhages,  kidney  disease,  etc.  It  is 
thought  by  some  to  be  the  starting-point  of  the  essential  anemias.  In 
hydremia  the  amount  of  hemoglobin  in  the  blood  may  be  diminished  from 
the  normal  14  per  cent,  to  8,  6,  or  even  to  3  per  cent.  The  explanation  of 
this  reduction  is  the  oligocythemia. 
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PATHOLOGY  OF  THE  BLOOD, 


4.  Anhydremia. — Concentration  of  the  blood  occurs  in  cholera,  severe 

diarrheas,  profuse  sweating,  and  other  pathologic  conditions  associated  with 
marked  toss  of  body  fluids.  The  blood  i^  said  to  appear  thick,  and  contatos 
an  excessive  relative  quantity  of  albumin,  so  that  a  condition  of  hyperalbu- 
minosis  exists. 

5.  Hyperinosis,  an  increased  amount  of  fibrin  in  the  blood,  is  some* 
times  seen  in  certain  inflammatory  diseases,  especially  croupous  pneumonia, 
rheumatism,  and  erysipelas. 

6.  Hypinosis,  the  o[>posite  condition,  in  which  there  is  a  diminution 
of  fibrin  in  the  Mood,  is  rarely  seen.  Whether  or  not  the  refusal  to  coagu- 
late depends  upon  the  loss  of  fibrin  factors  has  noi  yet  been  settled.  In 
ht'Tno])hilia  the  blciod  refuses  to  roagulate,  hence  the  protuse  hemorrhages 
following  trivial  injury.  The  blood  likewise  refuses  to  coagulate  pro|)erly 
in  asphyxia  and  in  poisoning  by  sulphureted  hydrogen,  carbon  dioxid,  and 
some  venoms. 


CHANGES   IN  THE  ERYTHROCYTES. 

T~he  erythrocytes,  or  red  blood  corpuscles,  arc  small,  biconcave  discs, 
measuring  from  7.5  to  8  ,u  in  diameler.  'J'hey  are  rather  larger  in  the  races 
of"  the  North  than  in  those  of  the  South,  and  show  a  slight  variation  in  si^e 
in  each  individuai.  While  appearing  red  when  seen  en  masse,  they  are  in 
reality  of  a  greenish-amber  color.  Their  substance  is  extremely  elastic  ; 
normally  they  are  not  viscid  ;  they  possess  considerable  resisting  power,  so 
that  in  spite  of  being  constanlly  Mibjected  lo  impacts  upon  one  another  and 
the  walls  of  the  vessels  through  which  they  circulate,  they  are  able  to 
maintain  a  dtlinite  shape,  and  in  man  appear  a.s  discs  with  rounded  edges 
and  concave  surfaces.  *[*lie  er>'throrytes  are  not  permanent  cells,  but  are 
probably  short-lived,  and  are  produced  solely  for  the  purpose  of  carrying 
oxygen,  which  forms  a  loose  combination  with  the  hemoglobin,  which  is 
their  essential  constituent.  When  corpuscles  with  marked  peculiarities, 
making  ihcm  easily  recognizable,  such  as  those  of  the  birds  or  reptiles,  are 
introduced  into  mammals,  ihcy  remain  suspended  in  the  rirrulatinn  but  a 
few  days  and  then  disappear  ICxperimcnt  shows  that  the  hemolysis  which 
occurs  under  these  conditions  dei>ends  u[jun  lit'iuolytic  substances  contained 
in  the  blood.     The  life  oi  the  erythrocyte  is,  in  all  probability,  short. 

The  origin  of  the  crjtlirocylps  is  inti*re^Uiig  an<l  important.  \\^  ihc  cmbn-o  Ihp  enrlicrst 
blood-celb  are  priHliiced  oiitsiile  of  the  blofiil.  within  the  anguilila^tic  cells  nf  th?  mL-sodvrmic 
tract  of  the  vascular  area,  where  the  blood  islands  of  P.iiider  are  fotmtrd.  Thf-se  cells  form  n 
network  in  which,  at  ccrtiin  riud.il  points,  aclivr  prolifrr.ulon  of  nuclei  takes  phicc.  Some  of 
the  cclb  thui  formed  .n  quire  priiti>|*l;wm  and  liroomr  Ihc  cndothoIi:d  rrlU  lining  the  vr^aelv 
Olhcrj  bcc'jnie  ccnvcrtcd  intu  the  primur)'  bluod  corpuscles.  Tlic  intemiediiile  tissue  undrr- 
EOC5  liquefaction  antl  forms  the  primitive  plasma  of  the  binod.  Tlie  wirltest  blood-cells  differ 
ID  appearance  from  the  erythrocytes  a*  we  know  tht-m.  and  are  colorlrss  nia«e»  of  prolopl:(«m 
cont-iiiiing  nuclei  and  manifesting  :imeboid  movements.  In  the  course  of  time  the  cells  irnid- 
iially  .-icquire  theiliscoid^l  furm  and  characteristic  color.  The  early  blood -cells  of  the  rml»ryo 
multiply  by  k.iryokine^is  uf  the  nucleus.  This,  however,  ceast-s  long  before  hinh,  at  which 
time  very  frw,  if  any.  nucleated  ervlhrocvles  are  Found. 

Neumann  thought  that  during  early  emhryonul  life  some  of  the  red  blood  corpuscles  devel- 
oped in  the  liver.  Ahoui  ih<*  fifth  month  the  spleen  brgins  to  produce  corpuscIes,nnd  shortly 
before  birth  the  bone-marrow  is  active. 

After  birth  erythrocytes  have  to  be  formed  to  replace  those  that  are  constantly  worn  out 
and  destroyed,  as  well  a^  to  increase  in  numlier  commmsiirair  with  the  growth  of  the  indivitb 
lul.  The  red  bone-marrow  is  the  ureal  blood-corpusclr -producing  tissue,  though  torpusclefc 
may  be  formed  in  the  spleen  and  elsewhere.  Among  the  more  roinm*>n  elements  of  this  tissue 
one  can  usually  ob-crve  cell*,  with  a  strtmj;  rcscmtjlancc  to  the  embpktmaJ  corpuscle,  being 
distinguished  from  the  iirdtn:irv  niarr^tw  cclU  by  the  hcmoglobin-contrtininn  |in>lop]asm.  smaller 
sife,  »nd  unc^tjible  nuclei.  Tliesc  cells  are  often  called  ervthru blasts,  and  seem  to  be  iransi- 
tional  stages  of  the  red  blood  corpuscles.  When  pt?rfecting  their  development,  the  nuclei  di»- 
appeitr.  and  the  cytoplasm  lU^umes  the  usn:i]  appearance.  Numeron!»  observations  seem  to 
bidicate  that  the  nucleus  is  extruded  from  the  cell.    Much  uncertamty  aiiuclies  lo  the  source  of 
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Ihe  crylhroblasts ;  whclht- r  or  noi  they  arc  de&cendanls  of  ihtr  red  hlood  corpuscle  of  th*:  embryo 
\%  unknown.  There  ^s  good  authority  for  believing  that  erythrocyte*  an*  also  furuied  in  the 
&plcen.  It  \y>  ai^o  commonly  bchevetl  that  the  lymphudenoid  structure  participotes  in  the  pro- 
duction of  erythrocytes,  and  Ihe  recent  stiittics  of  the  hemoUmph  glands  by  Wnrthin  «hoiir 
Ih.ii  they  may  jkirtiLipuif  iii  corpuscle  production,  'llie  view  that  they  originate  from  the 
blood  plaques  and  leukocytes  is  untenable.  It  is  tniporinnt  to  remember  tlic  histogenesis  of 
Ihe  erythroc>les  in  sturU  my  the  diseases  ctf  (he  blond,  because  it  explains  the  peculiar  appear- 
ances of  many  of  the  alnionmul  erythroiytes  encoiintereft  in  the  rs^enll(ll  aitetntns. 

The  destruction  of  red  blood  corpuficlcs  no  further  useful  to  the  economy 
seems  to  take  place  chiefly  in  the  liver.  The  process  is  known  as  hemol)'sis. 
Under  normal  condiiion.s  it  progresses  regularly  and  attracts  no  attention. 
Under  certain  abnormal  conditions,  such  as  extensive  burns  and  poisoning 
by  such  substances  as  jjoLassiuni  chlorate  and  ihc  mineral  acids,  il  lakes  place 
with  great  rapidity,  a  vastly  abnori]i:d  number  of  corpuscles  being  destroyed. 
Many  of  them  break  up.  others  dissolve,  and  still  others  become  lunctionless. 
Examination  of  the  blood  soon  after  the  ingestion  of  nitrohen/.ol,  potassium 
chlorate,  etc.,  will  rLve:il  indications  oi.  this  rapid  destruction  of  blood  cor- 
puscles. In  cases  which  arc  not  fatal  the  fragments  of  destroyed  corpuscles 
speedily  disappear  from  the  circulation.  M  the  hemolysis  jiersisis,  oligo- 
cythemia necessarily  results. 

1.  Changes  in  the  Size  of  the  Corpuscles. — In  morbid  conditions 
of  the  blood  it  is  vrry  common  for  the  red  corpuscles  to  vary  in  size.  It 
must  not  be  forgotten  that  under  normal  conditions  the  corpuscles  of  any 
individual  may  vary  Vict  ween  5  and  S  /t  in  diameter.  When  many  corpus- 
cles are  unusually  small,  the  condition  is  sometimes  described  7^^  inicroiythemia. 
In  pernicious  anemia  very  large  corpuscles,  descrilwd  by  Hayem  as  megalo- 
cytes  or  nittcnuyffs,  measuring  as  much  as  10  or  11  /*  in  diameter,  are  common. 

2.  Changes  in  the  Form  of  the  Corpuscle. — In  jathologic  con- 
ditions, the  red  blood  corpuscles  frequently  become  irregular  and  of  a 
pyriform,  ciavate,  cylindric,  crcscentic,  or  stellate  shajje.  Such  irregular 
cells  have  been  described  ^s* poikiloryffs,  and  the  condition  in  which  they  are 
found  is  sometimes  spoken  of  as  poikiUnytosis.  Ehrhch  is  of  the  opinion 
that  the  irregnlanly  in  the  shai)e  of  the  corpuscle  de|>ends  upon  the  spHl- 
ting-up  of  their  snbstanre  ;  therefore  he  prefers  to  call  them  schizocytes. 

Poikilocytosi*  inu5l  be  carefully  differentiated  from  crenatioM.  which  is  a  very  common 
artefact  mot  with  In  blood  examinations.  Crcnntion  is  a  universal  alteration  in  the  appearance 
of  Ihe  corpuscles,  by  which  they  all  appear  covered  with  miniitc  projecting  nodules  or  spines. 
Poikilocvtosis,  however,  inkes  phicc  within  Ihe  vessels  and  indiciles  n  rctrograile  condition. 
Crmation  lakes  place  outside  the  vessel,  and  indicates  that  the  specimen,  having  been  care- 
lessly prepared  for  examination,  has  been  acted  upon  by  currents  of  air  by  whicli  the  plasma 
has  become  concenlralfd  ;ind  of  a  specific  gr.ivity  grmter  than  the  deiienti-  rorpuscles  can 
bear,  40  ihat  us  surface  is  thrown  into  numermis  folds  or  wrinkles.  Crenated  corpuscles  can 
be  prepared  at  will  by  immersion  in  concentmied  Siill  solutions,  etc.     In  crenation  all  ihe  cor- 

{)iiSflr*  appear  equally  .iffected,  excepi  possibly  at  Ihe  very  beginning  of  the  change,  and  all 
00k  alike.    Tlieir  appear^ince  is  sometimes  described  as  tlia!  of  an  unn|>e  horse-chestnut. 

According  to  Stengel,  in  the  severer  forms  of  anemia  the  erythrocytes 
are  sometimes  ameboid, 

3.  Changes  in  the  Nuclei  of  the  Corpuscles. — The  red  blood 
corpuscles  ot  the  normal  human  l>eing  contain  no  nuclei.  In  very  rare  cases 
one  occasionally  Imtls  a  nucleated  corjiuscle  in  normal  blood,  and  according  to 
Simon  and  others,  free  nurlci  undoubtedly  originating  from  nucleated  cor- 
puscle can  sometimes  \k  tbund.  The  nuclei  are  usually  invisible,  except 
when  the  blood  has  been  !>tained.  Stengel  has  seen  a  nucleus  escape  from  a 
nucleated  corpuscle  xvhile  under  microscopic  observation.  In  pathologic 
conditions,  and  especially  in  the  essential  anemias,  however,  it  is  quite  char- 
acteristic to  find  numerous  nucleated  crylhroi-ytcs  circulating  in  the  blood. 
Their  presence  is  explained  by  assuming  that  they  are  crythroblasts  dis- 
charged into  the  blood  before  having  been  projierly  transformed.     There 
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are  three  classes  of  nucleated  red  blood  corpuscles — ihe  nortnobiasts^  which 
occur  in  large  numbers  in  the  bone-marrow  of  healthy  [arsons,  especially 
after  hemorrhage,  and  are  suppowxl  to  be  young  corpuscles  whose  apftear- 
ance  in  the  blood  indicates  a  rapid  attempt  at  regeneration  ;  me^alohiastSy 
abnormally  large  corpuscles,  measuring  from  g  to  14  /i  in  diameter,  and 
sometimes  having  degenerated  protoplasm  containing  a  single  large  nucleus^ 
which  stains  a  robin's-cgg  color  with  Khrlirh's  triacid  stain,  whose  presence 
seems  to  indicate  loss  of  the  pro|x^r  regenerative  power  ;  and  tnicroblasiSy 
which  are  smaller  than  normal  crythroryies,  measuring  from  2  to  g  //  in 
diameter,  whose  significance  is  probably  the  same  as  that  of  the  mcgalo- 
bliLsls.  Askanazy  has  seen  a  case  of  bothriotephalus  anemia  in  which  the 
blood  contained  mcgaloblasts  and  no  normoblasts.  The  case  is  said  to  have 
recovered. 

4.  Changes  in  the  Staining  of  the  Corpuscles.— Normal  erythro- 
cytes do  not  stain.  \\'hcn  dried  and  healed,  they  take  the  acid  stains — /'.  a, 
eosin,  etc. — and  become  raonochrom3to]>hilic.  Erythrocytes  from  the  bone- 
marrow  and  nuL-leated  erythrocytes  from  cases  of  anemia  are  poiychromato- 
philiCy  and  take  mixed  «:olors  wiili  Khrlich's  stain. 

5,  Changes  in  the  Hemoglobin. — The  amount  of  hemoglobin  in 
the  blood  is,  of  course,  much  rcJu*  ed  when  the  corpuscles  arc  present  in 
diminished  numbers.  Normally  the  blood  contains  14  parts  in  a  hundred 
of  hcnif^^lnbin.      It  orpiaU  .\o  per  rent,  bv  weight  of  the  erythrocytes, 

(ill  DlmUnutlon  of  Hemoglabln  iOllgocliromemia).— This  condition  is  common  tn 
iinrmi.i.  niiti  forms  the  chief  th  ir.icicnsiic  of  thtorosis.  It  m.iy  depend  \ipon  rt.dtJclion  in  thf 
total  number  uf  corpuicles,  ur  reduction  in  the  :iniount  of  hemoglobin  in  each  corptisclc. 
When  the  Intter  U  ihc  case,  an  experienced  observer  can  often  deicrmine  the  comliiion  bv 
examining  the  corpuscles  microscnpically.  each  corpuscle  appearing  unusually  pale,  especially 
at  the  Center,  so  tha.t  they  often  rehemble  nn|;s  r.itlier  tlun  discs.  Oceftsinnally  in  chlorobis 
corpusch'S  will  be  encountered  which  rvcem  to  be  entirely  without  color.  Ponfick  has  described 
such  crlU  as  sk.jiiiTio  ifirpmcUs. 

( ^)  Tlia  bemoslobin  mair  b«  diiiolved  In  %  plauia— hsmoglobinemla.  Solution  of  the 
hemo^obin  in  the  pla^^ma  is  an  unnsu^il  condiiiun.  and  seems  10  depend  upon  the  rapid  de- 
struction of  Ihc  rrd  corpuscles  by  injiirintis  ag-cnries.  It  occurs  in  poisoning  bv  veniimous 
snakes,  ^curfjions,  mineral  siibstAiices,  such  ^-k  poias.sium  chlorate,  carbolic  acjd,  pyrognlUc 
acid,  nnphthol.  arsenic,  sulphid  of  antimony,  hydrochloric  acid,  sulphuric  acid,  antifebrin. 
anttpvrin,  phenacetin,  sulphonal,  tincture  of  iodin,  mushrooms,  and  vegetables  containmg 
poisonous  t;lucosi<ls.  It  also  occurs  in  infectious  fevers,  and  as  a  result  of  the  hemolysis  fol- 
lowing the  introduction  into  the  circulation  of  hemolytic  serums.  Tlie  corpuscles  are  not 
always  immrdi.itcly  destroyed  ;  sometimes  the  hemoglohin  seems  to  separate  with  the  forma- 
tion of  droplets  or  granules  in  the  blood  corpuscles.  Ehrlich  has  seen  cases  in  which  the 
hemoglobin  was  conilensed  within  the  corpuscle  and  gave  it  n  co:irscly  gninular  appear- 
ance. This  is  sometunca  seen  in  poisoning  by  phcnylhydnizin  and  othrr  hemolytic  suhMiinces. 
Hemoglubin(:ini.i  is  nimust  always  associated  with  or  followed  by  hemoglobinuria,  the  kidney 
being  the  org.in  by  which  the  haemoglobin  Is  excreted  Hcmoglobinemia  also  occurs  in  scar- 
latma,  m.tlaria  (hlack-watrr  fever),  typhoid,  icterus  gravis,  syphilis,  variola  hirmorrhagica, 
scurvy,  extensive  burns,  frost-bite,  and  insoLiticm.  There  are  also  paroxysmal  attacks  of  hemo* 
glohinemia  which  foll'»w  exp'-sur.-  V\  oold,  etc..  in  prrdisposert  individuiils. 

K)  Ghanses  In  the  Oompoattlon  of  HeznogloMn.  — The  hrmoglohm  is  not  a  stable  com- 
pound, but  one  thai  is  continually  changing  from  oxyhemoglobin  to  reduc(.-d  or  simple  hemo- 
globin, to  carbon  dioxld  hemoglobin,  etc.  The  most  common  chnn^rc  that  takes  place  pniho- 
logtcally  is  \\\r  formati  >n  of  undesirable  compounds  with  \-arions  substances  accidentuliy 
introduced  into  the  lilo<jd.  Thus,  in  cases  of  asplivxia  froni  the  a'^sumplion  of  c.irbonic  nc»d 
the  blood  becomes  of  a  ilark  color  from  the  formation  of  carbon  ifit*xitf  kfmoi^Miti.  In  car- 
bon monoxid  poisoning  the  Itluod  is  cherry  rrd  Unrfinm  moMoxid  hrmn^/o^in);  in  potussium 
chlomte  poisoning,  of  a  chocolate  color  \mfthemflf^i^*iim\\  in  sewer-gas  poisoning  it  is  said 
that  the  blood  has  a  black  and  inky  appearantT.  Hcmoplnbin  occurs  in  the  form  of  rhombic 
plates  nr  crystals  of  a  reddish ->>rown  color,  and  i%  often  found  in  thi*;  form  in  ca*es  in  which 
hemorrhages  have  Iwcn  confined  so  that  the  hemoglobin  has  had  time  to  dissolve  out  of  (he 
■corpuscles  and  undergo  crystalliKXlion.  The  addition  of  acids  and  alkalies  to  hemoglobin 
transforms  it  into  an  iron-rontaintng  pigment  known  xs  k^miUitt.  This  is  an  amnrphnu*. 
blaukish-brown  or  bluish-black  subsu-inc.-.  Ilematin,  as  well  as  a  cinscly  reluied  pigment 
known  ,is  hfmatoidin.  is  sometimes  encountered  in  old  transudates  in  the  stools  aftf-rh'-mor- 
rhage.  and  .iftrr  meals  rich  in  meats.  It  occurs  in  the  urinr  in  poisoning  bv  arsenic,  and  is 
found  in  the  blood  of  animnls  poisoned  with  nltn^benzot.  Acetic  acid  and  salt  solution  con- 
vert oxyhemoglobin  mlo  a  chlorin  compound  of  hcmatin  known  as  A^ni«.    Thislsabrowa 
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crystal  which  usually  h&4  the  form  of  elongale  plates  or  rhombic  shape.  The  abslraclion  uf 
iron  from  the  salts  of  hemoglobin  liy  the  use  nf  strong  sulpliunc  and  hytlrochloric  acids  givrit 
uri^in  lo  ii  pigment  i>onierK-  with  bilirubin,  known  qs  hrm,iinff}rfhyriH.  The  exact  composi- 
tion of  the  salts  and  dcrivativps  of  hemo|;lobin  can  be  ricicrmined  by  the  use  of  the  spectroscope. 

6.  Changes  in  the  Number  of  the  Erythrocytes. — The  normal 
number  of  red  corpuscles  in  a  ruble  millimeter  of  blood  is  5,000.000  in 
man,  and  about  4^500,000  in  women.  Healthy  [arsons  sometimes  have  as 
many  as  6,000,000.      The  new-born  infant  usually  has  about  6,000,000. 

Menstniation,  lactation,  and  childbirth  all  temporarily  diminish  the  num- 
ber of  red  blood  torpuscles.  As  the  sexual  functions  are  established  at 
puberty,  the  number  of  erythrocytes  is  temporarily  redviced — sometimes  in 
females,  as  in  chlorosis,  lo  a  degree  that  becomes  [lathologic.  The  number 
of  erythrocytes  also  undergoes  physiologic  variation,  becoming  increased 
whenever  there  is  temporary  concentration  of  the  hlood  and  diminished  in 
hydremic  conditions.  Vasomotor  conditions  may  change  the  ninn!>er  of 
corpuscles  by  inducing  an  initTchange  between  the  blood  and  Ivmph. 
During  digestion,  after  taking  food,  the  erythrocytes  fall  in  number  while 
the  leukocytes  increase.  This  probably  de|)ends  upon  the  fact  that  consid- 
erable liquid  is  taken  with  the  meal.  The  concentration  of  the  blood  during 
the  fast  temporarily  increases  the  number  of  red  cori)Uscles.  During  starvation, 
owing  to  ihe  impoverished  nutrition  which  interferes  with  their  production, 
the  erythrocytes  are  usually  diminished-  The  corpuscles  arc  usually  dimin- 
ished from  500,000  to  1,000,000  after  violent  physical  exertion.  In  the 
new-born  infant  for  the  first  few  davs  there  are  from  6,000,000  to  8,000,000 
corpuscles  present  in  the  l>]ood.  About  the  third  week  the  number  declines 
to  the  normal.  In  the  very  a^cd  there  is  apn  to  be  an  increase  in  ihc  num- 
ber of  red  corpuscles.  In  all  the  anemias  ihe  number  of  eryihrofyles  is 
diminished.  It  may  det  line  lo  i. coo, 000  or  less.  Simon  is  of  the  opinion 
that  when  there  arc  fewer  than  500,000  corpuscles,  recovery  is  ftrobably  out 
of  the  (juestion.  <Juincke  has  seen  a  case  of  pernicious  anemia  in  which, 
just  before  death,  there  were  only  143,000  corpuscles  in  the  blood. 

Diminution  in  thi*  number  of  rt-il  corpuscles  U  usually  spoken  of  as  oiij^i->iyfhfmia.  while 
the  opposite  condilinn,  with  increase  in  ihcir  number,  is  culled /<»/v(i'M^wr/<i  rolycylheniia 
occurs  in  the  physiolog^ic  states  jilieailv  mentioned,  and  from  a  few  pathologic  conditions,  all 
of  which  arc  rather  unusual.  For  example',  there  seems  to  be  a  relaiion  !>etween  altitude  and 
the  number  of  corpuscles  in  the  Mood,  as  if  to  compensate  for  the  rarity  of  the  air  and  pro- 
vide additional  abs'trbinR  surface  fur  oxygen.  'Ilir-  liigtier  the  altitudr.  thf  moir  marked 
becomes  the  polycythemia,  until,  at  14.000  feel.  8.000,000  corpuscles  are  observed  in  the 
blood.  Polycytheinia  is  also  said  to  occur  from  certain  poisonings,  of  which  phosphorus  may 
be  given  as  an  example. 

Regeneration  of  the  Blood.— Animals  regenerate  blood  rapidlv. 
Cabot  found  that  more  than  4  per  cent,  of  the  blood  could  be  replaced  in 
thirty  davs.  The  loss  of  a  considerable  (jvianlity  of  blood  has  no  deleterious 
effect  upon  the  individual.  'I'he  influence  of  frequent,  considerable-sized 
hemorrhages  docs  not  jiroduce  any  anatomic  alteration  or  lead  to  any  per- 
manent anemia. 

The  horses  used  for  the  prmluction  of  diphtheria  antitoxin  are  frequently  bled  six  or  seven 
liters  every  week.  If  a  horse  weighs  laoo  pounds,  .ibout  100  pounds  by  weight  consist  of 
biofxl.  Siipi>osing  the  liter  to  equal  a  pounds,  each  bleeding  of  the  sife  given  would  repre- 
sent about  one-tenth  the  total  blood  po&se&wd  by  the  horse.  The  horse  can  stand  the  lo^s  of 
blood  at  this  rite  for  a  considerable  time,  and  in  my  laborniorv  one  horse  ha*  been  bled  no 
less  th;in  eighteen  times  in  twenty-four  months,  an  iiver.igc  of  six  liters  each  time,  without  the 
development  of  nny  chronic  ancnuj  .ind  withr>ut  .^ny  ap|>ittent  diminution  <if  henioglobm. 
As  would  naiurally  be  expected,  young,  well  nourished  individuals  rcgenemic  their  blood 
more  rapidly  than  the  old  or  the  feeble 

It  has  nlreadv  been  pointed  out  that  after  hemorrhage  the  rapid  withdrawal 
of  fluid  from  the  tissues  to  replace  the  lost  blood  produces  a  hydremic  condi- 
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blood  cootaiisks  tbantheaoRBalpevoeoligeof  bemoglobin, 
aad«  of  caane»  fever  emhiucytp  than  acvinaJ. 

Tbc  Aezt  cimigc  to  be  ofascnrcd  is  a  kjpierkmkacyiinis  (see  below). 

la  the  oooDT  of  a  day  or  nro  the  rcgcoexatioci  of  ibe  eT>-throcyte3 
bfgtfv*^  aad  ID  cxaiaininig  the  blood  ooe  is  afit  to  find  a  &w  |>oikilocy(es, 
tome  poi^xhfotnatophibc  cells,  and  a  good  many  nucleated  leukocytes  of  the 
t»ietr  known  as  nonDobbsts.  When  aotPoUaBtt  aic  suddenly  introduce 
into  the  blood  in  large  nombers,  the  condition  is  called  a  A/mn/  crisn. 

The  examination  of  the  blood  after  bemorrhatge  is  of  great  clinical  im- 
portance, giving  the  tbUoving  infionnation.  as  stated  \xt  Cahoi : 

I.  Whether  or  iKft  hemorrhage  has  taken  place :  if  so,  the  changes alreadjr 
mentioned  in  the  blood  will  be  obsened. 

J.  The  extent  of  the  hemorrhage.  Supposing  the  individua]  to  have  been 
well,  the  amount  of  blood  tost  can  be  gauged  with  nx>rc  or  less  acctitacy  by 
the  percent^ige  of  hemoglobin  found. 

3.  Whether  operation,  if  necessary,  can  be  jxrformed  inimedlatelv. 
Mikulicz  has  established  a  mle  that  when  the  hemoglobin  b  below  30  per 
cent.,  the  patient  is  too  much  reduced  to  endure  operation. 

4.  Whether  transfusion  is  indicated.  If  shock  be  due  to  hemorrhage, 
transfusion  is  immediately  indicated.  If  shock  be  doc  to  cerebral  hemor- 
rhage, transfusion  will  do  harm.  The  blood  count,  by  showing  how  much 
blood  has  been  lost,  shows  transfusion  indicated  or  vice  venaj.. 

5.  When  the  patient  has  recovered  sufficient  blood  to  allow  of  successful 
operation. 

CHANGES  IN  THE  LEUKOCYTES. 

The  number  of  leukocytes  present  in  the  blood  is  slightly  \*ariable,  averag- 
ing al»out  7500  in  a  cubic  millimeier.  According  to  Hayem,  there  are 
6000.  Von  Limbeck  finds  8000  to  9000.  .\flanassieu  finds  them  present 
in  the  proportion  of  i  to  600  of  the  red.  while  Muir  finds  them  i  10  500  of 
the  red.  Their  number  is  subject  to  considerable  \'ari.ition  according  to  a 
numtjer  of  physiologic  and  pathologic  conditions.  Ordinarily  there  is  one 
leukocyte  to  every  650  red  corpuscles. 

Origin  of  l.ailkOCyttt.— In  the  embn-o  the  leukocvl«  apprir  bier  than  the  erythrocytes, 
pruli^ilij)  tir&i  .ipfxr.inii^  as  misrAlor>'  mesodermal  ciemmls.  which  enter  ihe  circul.iitnn  bir 
mean*  of  cbeit  MwU<i\K\  movement.  Ileanf^  emlinologic  KtudHri  of  ccriain  el.ivmohnnchi- 
NU  (tKnrk>  and  »kulet|  have  led  him  to  believe  that  lh«  leukocytes  itre  formed  by  melapla^iuof 
thr  toiMiIltir  rpiih(.*lium  and  that  they  arc  really  epjbla:stic  derivatives.  These  rmbryologic 
fint]iti{{»  have  Ijeen  confirmed,  though  it  is  not  yet  genemlly  conceded  that  leukocvles  .1^  wr 
know  iliem  in  po*l-«nibryon;il  hfc  arc  of  epithelLil  and  epililastic  ont.n[i.  In  later  life  there 
terntt  lo  l*e  but  little  doubt  that  the  corpuscles  originate  in  the  adenoid  tissue*  and  hone- 
mATT'iw  Accordinjj  to  Piersol,  the  multipHc-ition  of  rxaiing  Irukocvics  lake'*  plicr  nnrmally 
iind  liecomr*  extremely  active  under  the  influence  of  pathologic  5t)raulali':>n.  Virchow  hus 
always  rr)(arded  the  multtpllcation  of  the  canncciivc-liuae  cells  Ah  an  important  source  of 
leukocyte!.  Investigation  h.it  shown  that  the  lymph  lenvin^  the  lymphatic  nodes  and  the 
bl<M>d  m  the  splenic  vein  conl;<ia  mcire  leiikocvtRS  thjn  th-*  lymph  cnierinc  the  node*  and  the 
blood  p'lAving  to  the  spleen.  While  the  majohiy  of  the  leukocytes  of  the  adult  arc  un- 
qur»iioiiiihIv  produced  bv  the  lymphoid  tissues,  under  pathologic  conditions  certain  forms  o! 
leukocvtet  muv  alvi  br  formed  m  the  bone-m:irrow. 

Varieties  of  Leukocytes. — Unforiunately,  there  has  not  yet  been 
devised  any  satisfactory  nieihod  of  classifying  leukocytes.  Ordinarily*  they 
arc  classified  according  lo  their  morphology  ;  attempts  have  been  made  to 
classily  them  according  to  (heir  supposed  histogenesis,  and  Khilich  has 
classified  them  according  to  the  varieties  of  granules  found  in  I  heir  proto- 
plasm . 

I  Ttia  Polymorpbonttolear  Nautrophlle  or  Folrunclear  Leulcocytea.  — Thc^  crlls  con- 
ftlltuir  ihf  j;»(m1  iiiiijof itv,  :ind  ;tccordim;  lu  mast  auiliontics,  bfiwcrn  i\o  anil  75  per  cent,  of 
the    leukocytes.      Tliey  aic  somcwliat  Lirger  tliaa  the   red  hloud  corpuscles  (9  m).  Iiave  a 
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lightly  granular  cytoplasm  in  which  the  appropriate  dyes  u»ed  for  staining  the  blood  reveal  a 
large  number  of  srijU,  rounded,  neutrophilic  granules.  The  cells  are  ameboid  and  phago- 
cytic, and.  therefore,  of  iraportance  in  connection  with  the  infectious  diM>a5<rs.  in  most  of  which 
their  nombcr  is  increased.  They  arc  also  migratory  cells,  and  leave  the  blood  veueU  to  enter 
the  tiuues  in  acute  inHunmatoi^  conditions,  to  make  up  the  great  bulk  of  the  pas-cells.  The 
nuclei  of  the  celU  are  remarkably  irregular  in  stiape.  Some  are  lobed  and  twisted.  Many 
are  shaped  like  the  lettera  S.  Z.  El.  No  two  cell*  have  nuclei  of  riaclly  the  same  ibape.  Some 
appear  to  have  several  nuclei,  but  bndges  of  nuclear  substances  can  be  found  connectmg  them, 
so  that  the  term  polymorphonuclear  is  more  correct  than  polynuclear.  When  stained  with 
one  of  the  Ehriich  anilm-dyc  preparations.  Ihr  nucleus  assume*  a  drep-blue  or  greenbh-blue 
color,  %ome  portions,  which  probably  contain  more  chromatin  tha.n  others,  bcini;  darker. 

The  granules  of  the  cytoplasm  are  colored  by  neutral  anttin  dyes.  Acid  dyes,  hke  eosin. 
and  the  basic  dyes  do  not  affect  them.  With  the  Khrlich-Riondi  stain,  the  neutrophilic  gran- 
ules are  tinted  purple  or  violet.  Tliey  are  small  xnd  irregular  in  sue  and  shape.  A  high 
power  of  the  micruscope  is  necessar>'  lo  define  them.  In  normal  blood  the  neutrophilic  gran* 
ules  arc  rarely  found  except  in  the  polymorphonuclear  celh  Occasion. illy  the  large  Ivropho- 
cylcs  contain  a  few.  and  sometimes  they  are  present  in  the  so-called  tranjitiimat  /emkocrttJ. 
Neutrophilic  leukocytes  are  found  only  in  man.  According  to  Stengel,  the  neutrophilic  granules 
take  both  the  acid  and  the  neutral  status. 

a.  TlM  Ljiq>IlOCfte< — The  essential  differential  feature  of  the  lymphocyte  is  the  absence 
of  granules  m  the  cytoplasm. 

(d/  The  smj/i  Irmfih^yU  is  a  httlc  larger  than  the  red  blood  corpuscle,  and  consists  of  a 
large  round  nucleus  rich  in  chromatin,  with  a  thin  Layer  of  cytopUsm  surrounding  it.  The 
cytoplasm  is  often  invtsible  and  is  entirely  free  from  granules  of  any  kind. 

'I"hcsc  cells  comprise  from  ao  to  30  per  cent  of  the  Ictikocytes.  and  liave  an  average  diam- 
eter of  about  B  to  9  ^.  Cabot  believes  that  the  small  leukocvte  is  the  youngest  form  of  color- 
less blood  corpuscle,  and  reprcsenu  the  cell  exactly  a.<t  derived  from  the  lymphoid  tissues.  He 
points  out.  however,  that  the  blood  docs  not  show  alt  the  intermediate  steps  between  it  and 
the  forms  thought  to  \*c  older. 

(#)  7%e  Largf  Lymphocyte. — There  is  no  sharp  line  of  distinction  between  this  and  the 
preceding  cell.  The  chief  difference  is  that  it  is  larger  than  the  small  lymphocyte.  There 
are,  however,  other  minor  differences.  Thus,  the  nucleus  of  the  small  lymphocyte  stains  more 
deeply  than  that  of  the  larger  cell.  Hie  Urge  Ivmpbucyte  also  contains  relatively  more  cyto- 
plasm, which  is  continually  without  granulrs.  The  small  lymphocyte  is  not  ameboid  and  not 
phagocytic.  The  large  lymphocyte.  whlLh  is  called  by  Hankin  and  Hardy  the  hyaline  cell, 
and  spoken  of  by  Mct»chnikoff  as  a  ma^ro^hagf,  is  both  ameboid  and  phagocytic,  and  may  be 
one  of  the  mnst  irnport'\nt  ph.ii;ocytic  cells  of  the  body. 

3.  The  TraUBtUouI  L«iikOcyi«.— Certain  of  the  large  lymphocytes,  or  perhaps  more  cor- 
rectly certain  lymphocytes,  mor-r  ciosely  resembling  the  large  Ivmphocyte  than  any  other  form 
of  leukocyte,  present  a  peculiar  indentation  of  the  nucleus,  and  sometimes  contain  a  few  neutro- 
philic granules.  These  celU  arc  spoken  of  as  tr^msitt^'mal  frmki^yta .  and  are  looked  upon  as 
corpuscles  in  a  iransiticnal  stage  of  development— tntermedUte  between  lymphocyte  and 
pob'morphonuclenr.  Cabot  says — and  nghtly — that  this  leukocyte  has  no  more  nght  to  be 
called  tmnsit  onal  than  anv  oiher.     If  one  is  transitional,  all  are  transitional. 

4.  Tbe  Eoilnopliillc  Lenkocyt*.— Thofi:  «ho  adhere  to  the  transitional  theory  of  leuko- 
cyte ongin  rri;.ir(l  this  corpuscle  as  the  oldest  form.  It  is  thought  to  be  about  to  disintegrate. 
Cabot  dcMrribes  them  as  leukocytes  that  are  "  overripe."  This  opinion  is  based  upon  the  tact 
that  the  eosinophilic  cells  are  Ic*3  cohr;ivc  than  the  others.  These  cells  are  present  m  the  normal 
blood  m  small  numl>ers.  forming  n-tt  more  than  3  per  cent,  according  lo  the  majonty  of  ob- 
servers. They  are  cells  of  m>j«leratc  sue.  usually  measuring  about  13  ^  m  dumeter  ;  the 
nuclei  are  polymorphic  m  shape,  and  the  cytoplasm  is  characteriied  by  the  presence  of  lar^e 
numbers  of  coarw.  sphenc  gmnulcs.  with  a  marked  affinity  for  acid  anihn  dyes,  especiolty 
for  eosin  and  acid  fuths'n  They  are  also  called  onyphiHc  gninu)r»  by  Ehriich,  and  also 
.r-gntnulaiions.  In  the  Hhrlti  h  Biondi  specimens  the  granules  are  of  a  copperor  bumi-sienna 
color,  some  staining  more  deeply  than  others  m  the  same  cell.  Occasionallr  they  stain  bUck 
with  osmic  add.  which  has  led  some  observers  to  believe  that  they  are  titty  in  nature. 

The  granules  appear  evenly  distributed  throughout  the  cytoplasm,  but  seem  t^  be  free  to 
move  altout  in  it.  and  in  stained  spetrimcns  of  dry  bhxid-films  thev  never  overlie  the  nucleus, 
but  surround  it.  loosely  scattereij  m  the  cytopl.ism,  Tliis  otiser\-ation  seems  to  hair  I»een  first 
made  by  Cabot.  In  li\ing  blood  the  enstnnphtlic  cells  arc  ameboid.  It  is  .1  question  whether 
or  not  thev  are  phagocytic,  but  m-ist  hemntologists  believe  so.  Some  think  ilmt  the  oxyphilic 
granules  the*  ojntain  consist  of  highly  germicicU!  subst.inces  by  which  the  system  copes  with 
infectious  bocteria.  Occiisionally,  when  living  blood  is  observed  under  the  microscope,  grai*- 
ules  are  seen  to  escajie  from  the  cytoplasm  and  float  away.  According  to  Sangree.  the  escaped 
granules  arc  motile.  The  eosinophilic  cells  ,ire  usually  a  little  smaller  Ih.m  the  neutrophiles. 
and  .irt?  Ip'.^  retnilnr  In  shape.  The  nucleus  of  the  farmer  U  usuillypate.andin  Ehrlich-Biondi 
specimen'^  n^^iim'-*  n  r  hm^-egg  color  and  homogeneous  stiining. 

5.  B&SOpMUc  LenkOCTtes. —  Hiese  have  bet-n  cnlled  by  some  "  masttellen."  or  mtwting  or 
feeding  veils.  They  are  present  in  the  blood  only  in  rare  instances.  According  to  Cannon. 
they  are  nevrr  prrsrnt  in  the  bIoo<!  in  health,  except  in  children.  Coles  never  met  with  a  true 
"  mastaelle"  in  the  blood  in  health  or  disease.  Cabot  slates  that  thev  do  not  occur  in  normal 
blood.     In  leukemia  they  are  said  not  lo  be  uncommon.     The  basophilic  cells  stain  well  with 
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basic  anllln  dyes,  such  »s  mcthylcne-blue  and  dahlia.  l*he  cells  are  thought,  by  a  majonty  of 
studunls,  ID  bi?  derived  from  the  cunnectiTC  tiuucs.  Flicy  arc  large  cells  whost-  cytoplasm  t» 
densely  packrd  with  jjranulc*.  Ihc  y-grnriiil.ilions  nf  Jilulich.  whit:li  arc  rather  coarse  and  ob- 
scure the  nucleus.  It  is  thought  by  some  tliat  these  cells  cnnnot  pass  through  the  terminal 
capillaries. 

6.  The  Bfyelocyte. — *i"he  myelocyte  has  no  normal  existence  in  the  hto(«l.  It  is  a  large 
cell,  fjften  six  or  -.eveD  limes  the  diameter  of  an  ervthrocyle,  but  usually  som»^hat  smnller. 
and.  according  to  Cabot,  h.i*  an  average  diameter  of  50.75  m.  Ti  is  found  m  the  blood  m  in- 
toxication, m  starv.Ttiun.  and  in  the  primary  anemias.  In  large  numbco  ii  ch;tr;wtcrizcs  the 
disease  known  as  leukeiniit.  The  cell  can  be  recognized  only  when  properly  $tain«~d.  It  is  a 
regularly  rounded  or  oval  tell,  of  brge  5Jxe.  cent  lining  a  single— rarely  two — oval,  homoge- 
nr'ius.  roljins-egg  color  nucleus,  and  .i  modrrate  iiniount  nf  cytoplasni  with  large  numbers  of 
neutrophilic  gmnules.  It  diflfer"  from  ihi;  large  lynipliocyie  esseniiiilly  by  the  presence  of  its 
granule's,  and  from  the  polyraorphonuclear  leukocyte  by  iti>  single  rounded  nuclcu*.  and  larger 
si«c.  It  exactly  resembles  cell*  which  are  normally  founil  in  the  bone-marrow,  ami  it  is  com- 
monly believed  that  it  enters  the  blood  from  the  bone-marruw.  CalK)!.  however,  who  adheres 
strongly  l<>  the  transitional  theory  of  leukocytic  development,  rt-gnrds  this  corpuscle  as  an 
mlrniiedi.ite  *<t.igr  hetAt-ni  the  l.irgc  lymphocyte  iiml  polvniorplnpMiiclr;ir  leukocvic. 

The  chief  vnriatlorK  in  number  affect  the  p«>lyn)orphonuclenr  and  eosinophile  leukocytes. 
Tlie  former  of  these  is  subject  to  variations  depending  upon  conditions  to  which  allcntinn 
will  be  called  when  we  cr»me  to  ron9iticr  leukocytosis.  'Pie  v.ination  in  the  number  of 
eoBinophik'b  i^  not  so  clearly  understood. 

Leukocytosis. — When  the  lenkocytes  are  increased  in  number,  the 
condition  is  usually  described  as  leukocytosis.  It  would,  however,  be  more 
nearly  correct  to  speak  of  the  condition  as  hyptrUukon'tosis.  Cabot  says  it 
is  *'an  increase  in  the  number  of  leukocytes  in  the  peripheral  blood  over  the 
number  normal  in  the  individual  case  ;  this  increase,  never  involving  a  dimi- 
nution in  the  polymorphonuclear  varieties,  but  j;cncrally  a  marked,  absolute, 
and  relative  gain  over  the  number  previously  i)rcscnt.''  Hy|»crleukocytosis 
may  be  of  two  varieties — the  ordinary  it'ukocytosiis^  in  which  the  polymorpho- 
nuclear cells  are  increased  in  nuniiier,  and  iymphocytosis,  in  which  the  lympho- 
cytes are  increased  in  number  :  the  latter  condition  is  t^isenlially  pathologic. 
The  opposite  condition,  in  which  the  leukocytes  arc  decreased  in  number,  is 
described  as  hypo/rukorytosis  or  leukopfptia.  Inasmuch  as  different  authorities 
are  not  in  accord  concerning  the  number  of  leukocytes  normally  present  in  the 
blood,  it  is  difficult  to  define  exactly  what  numberof  corpu.scles  will  constitute  a 
hyperleukocytosis.  Stengel  advises  that  when  the  number  of  leukocytes  shall 
exceed  10.000  per  ram.,  it  is  to  be  so  regarded,  In  moderate  hyperleuko- 
cytosis 20,000  to  30,000  may  be  observed  ;  in  marked  hyperleukocytosis 
40,000  to  50,000  are  observed.  In  distinctly  pathologic  conditions  the 
number  of  leukocytes  may  increase  to  several  millions.  Hyperleukocytosis 
may  be  physioloj^ic  or  pathologic. 

\a)  Physiologic  hyperleukocytosis  occurs  under  conditions  that  must  be 
regarded  as  normal  or  on  the  border  line  between  the  normal  and  the  ab- 
normal. 

1.  Leukocytoatt  of  tha  N«w-b<n*n. — At  hirth  an  inftnl  Imi  in  the  neigbbnrhond  of  6,000.* 
000  erythr-jcytfs  tn  ili**  bluod.  .in<.l  with  tliis  a  number  of  leiikocvtt-s  varying  from  i^^ooo  to 
3S.0OO  per  c.mm.  At  six  months  (he  number  is  reduced,  but  the  norm.il  standurd  is  not 
reachfd  until  the  second,  sometimes  not  until  the  si«11i,  vear.  Ilavein  found  n  new-born  infint 
to  have  18.000  leukocytes;  at  the  end  of  the  first  month,  8000:  from  the  fir^t  month  to  the 
fourth  year.  6000 ;  adults,  §000  Cabot  finds  the  normal  «tandard  for  the  ndult  7500  leuko- 
cytes. The  ncw-t)om  inf.mt  he  find*  to  huve  from  17.000  tu  36.000  leuknrvlrs;  at  <\x  months 
he  gives  la.ooo  ;is  the  number,  and  asserts  that  the  normiil  «t,ind,ird  is  not  rciehed  for  several 
years.  Accordmg  to  Riedcr,  the  mononuclear  leukocytes  or  lymphocytes  predominate.  Various 
theories  have  iiecn  offered  to  explain  the  condition— probably  it  depends  upon  the  continuous 
and  protmcted  digestive  efforts  of  m£incy.  By  some  It  is  thought  that  It  is  caused  by  insplHsa- 
tion  of  the  blood. 

2.  Leukocytosis  of  Digestion. —Tot^l  abislinencr  from  ftiod  lowers  the  ntimber  of  leuko- 
cytes in  itie  blood  In  ihe  tilood  of  professional  fasters.  amonj*  wliom  the  Itnhan.Succi.  has 
been  studied,  the  number  of  leukocytes  in  the  first  week  s  fast  descended  to  861  per  c.tnm. 
After  the  first  week  it  rose  to  1530  and  remained  there  throughout  the  rest  of  the  thirty  dA]^' 
abstinence. 

The  hyperleukocytosis  of  digestion  '\s  not  invnrt.ible,  bul  occur*,  with  such  regularity  and 
so  modifies  the  actual  condition  of  the  blood  that  Stengel  hiis  suggested  that  hlood  counts  be 


CHANCES  AV  THE  LEUKOCYTES. 


117 


made  as  nearly  as  possible  in  tht?  hours  just  preceding  the  midday  roeal,  and  every  blcx>d 
cuuni  be  accompanied  by  accurate  data  as  to  the  time  of  tlie  l.ut  meul.  the  kind  oi  food 
consumed,  and  any  pcculianty  m  the  quality  of  the  (ooil  la^l  taken  by  thr  patient. 

The  maumum  hyperleukocytosis  is  reached  in  three  or  four  hour&  after  eating,  and  disap- 
pears irifhin  SIX  or  eight  hours  afterward.  Proteid  foods  ate  most  marked  in  their  elfect  upon 
the  number  of  corpuscles  in  the  blood. 

In  cases  where  ubslinence  ts  .i&serted  and  nialinj;<?nng  suspected,  an  examination  of  the 
blood  will  often  mAe  clear  the  nature  of  the  case.  After  a  me*!  nch  in  protcid  fiiods,  10,000 
leukocytes  may  perhaps  l>c  considered  ;in  average  for  a  hc-ilthy  i>erson.  Cabot  fuund  that 
when  the  number  of  [rukocytes  present  in  the  blood  before  the  meal  was  small,  the  subsequent 
increase  >n  number  does  not  exceed  7000  leukocytes.  Any  disease  of  the  gaslru-mtrslinat 
apparatus  may  modify  or  prevent  the  occurrence  ol  the  hypoleuktH-yiosis  of  diRCMion.  llius, 
accordmg  to  Muller.it  is  consunily  absent  in  carcinoni.i  of  the  stom.ich.  In  anemia  nnd 
debiliuicd  conditions  no  byp«-rleuk<^ytosis  follows  the  ingestion  of  food.  Tlic  more  unusu.il 
the  food  taken  by  the  individual,  the  more  marked  Ih*.-  hyper!eukocyt>^si5  that  follows.  In  the 
hyperleukocytosis  of  digestion  the  rtl.ttive  proportion  of  the  iliffercni  leukocytes  i^  not 
altered,  with  the  possitfle  exception  that  the  eosinophilic  cells  are  sometimes  diminisJied  in 
number. 

3.  HrpATleokocytosU  of  Pregiumcy.— Tliis  occurs,  as  a  rule,  in  the  later  months  of 
pregnancy,  and  is  not  invariably  present  It  is  of  no  use  as  .1  diagnostic  sign  of  the  condition 
because  of  the  irregularity  of  its  occurrence.  The  cell*,  increase  10  about  13.000.  jind  with  the 
begmning  of  labor  nny  .i>cend  to  15,000  or  18.000.  The  cause  of  this  form  of  hyperleukocy- 
lObis  IS  unknown. 

4-  Hn>*Tl«Bkoc7toalB  of  tbe  Pottpartom  BUie.— It  is  impnrtnnt  to  remember  that 
such  a  condition  takes  pi.ice,  Ir^i  it  be  nist  iki-n  for  a  sign  of  sepiii:  infection  or  concealed 
hemorrhage.  Cabot  gives  15,000  cells  a^  an  nveingt-  ci'untduring  the  fir>l  week.  Somelimes, 
however,  the  cells  ascend  to  35  000 

5  Hyperlaokocytosis  Reiultlng  f^om  Bxerclae,  Maasaga,  and  Batlu.— All  these  con- 
ditions increase  the  number  oi  )euki>cyte^  in  tlic  blood.  Thiiyer  CDitiited  the  leukocytes  of 
his  own  blood  and  found  them  m;irkiilly  increased  after  a  cold  bath.  Courting  the  leukocytes 
of  a  typhoid  patient  immediately  aft«  r  a  flranil  bath,  he  fuund  that  they  had  aicrndrd  from 
7724  10  13,170.  The  leukocyioS'S  resulting  from  exercise  is  given  by  Oibot  at  from  ti.ooo  lo 
i3.ocx>  cells 

6.  Ajpmal  BTperleukocytoaU. — Tin;,  is  leukocytosis  of  the  moribund  condition.  \\  is 
not  present  in  all  cases,  but  i&  ttiorc  common  where  death  t-ikes  pLice  slowly.  Cabot  found  it 
very  marked  in  cases  of  prrnn-ious  anemia,  where  the  cnrr^usclfs  eounicd  on  the  day  "f  the 
pmient's  death  were  one  white  for  every  fifteen  red.  ITie  chief  increase  is  in  l)ie  polymorpho- 
nuclear  cells.  Stengel  thinks  this  form  nf  hyperleukocytosis  depends  upon  the  reduction  of 
blood -pressure  by  whu  h  the  discharyr  ol  leukocytes  from  the  lymphatic  organ*  into  the  eircu- 
lanon  i^  permitted.  Klexner's  inveiii-^.Ttions  upon  the  termmnl  mfcciions  must  not  be  forpotten 
in  this  connection,  and  many  of  thf  a^jon.il  hyperleukocyioses  depend  upon  terminal  infection. 

{b')  Pathologic  hyperleukocytosis  lakes  place  under  purely  abnor- 
mal conditions. 

1.  Posthemorrhagic  Hyperleukocytosis. — Within  a  short  time  after  the 
occurrence  of  a  considerable  hemorrhage  the  number  of  corpuscles  in  the 
blood  is  subject  to  a  marked  increase — 15,000  cells  is  not  unusual  ;  16,000 
to  18,000  cells  hive  l)een  noted. 

It  is  said  that  in  gastric  hemorrhage  this  hyperleiikoi'vtosis  disappears 
within  a  day  or  two,  but  in  ordinary  traumatic  hemorrhage  it  may  persist 
longer.     .According  to  Stcnjiel,  the  lymjjhocytes  may  be  strikingly  increased. 

2.  Hyperleukocytosis  of  Infection.— The  extent  of  the  hvpcrlcukocy- 
tosis  seen  in  infection  and  inllammation  will  depend  upon  the  extent  and 
severity  of  the  lesion.  Croupous  pneumonia  shows  the  most  marked  in- 
crease in  the  mmiber  of  cells,  which  increase  to  from  45,000  to  114,000 
per  r.inm.  In  su])]nirative  lesions  there  is  nvtrked  increase,  and  in  cases  of 
suppurative  appendicitis  Stengel  h.is  counted  from  15.000  to  40,000  cells. 
No  direct  connct  tion  seems  to  exist  between  hyj>erk-ukocytosis  and  fever. 
Acute,  rapidly  spreading  inflammatory  conditions,  except  in  cases  of  ab- 
scess, well  isolated  bv  encapsulatin;T  walls,  asually  show  the  most  marked 
increase  in  the  number  of  leukocytes.  It  is  said  the  inflammatory  hyper- 
leukocytosis is  preceded  by  a  temporary  hypoleukocytosis.  Mo<Ier3te  hyper- 
leukocytosis has  been  found  in  acute  rheumatism,  diphtheria,  variola,  scarla- 
tina, anthrax,  and  occasionally  in  measles.  In  small-pox  the  hyperleukocy- 
tosis is  usually  in  direct  proportion  to  the  severity  of  the  eruption. 
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3.  Hyperleukocytosis  of  Intoxlcaiioo. —  This  form  of  hyperleukocytosis 
occurs  in  poisoning  by  ill»minating-gas,  quinin.  during  etheri/ation,  and 
in  such  diseases  as  gout  and  acute  yellow  atrophy  of  the  liver.  It  is  difficult 
to  dilTerentiate  from  the  thera[>eutii:  and  infectious  hyperleukocytosis. 

4  HyperleukocytosU  of  Malignant  Disease.— It  we  regard  sarcoma  and 
carcinoma  as  infectious  diseases,  the  hyperleukocytosis  accompanying  them 
must  proi>erly  be  classified  as  infectious.  In  the  absence  of  any  proof 
of  tlie  infectious  nature  of  the  disease,  however,  it  is  well  to  make  a  separate 
group  for  them.  The  most  marked  hyperleukocytosis  occurs  in  sarcoma, 
in  which  the  number  of  white  corpuscles  may  increase  to  50,000  or  more. 
The  lymphocytes  and  other  mononuclear  elements  are  conspicuous,  and 
often  the  eosinophiles  are  greatly  increased.  The  cause  of  the  leukocytosis 
is  unknown  ;  some  think  it  dependent  upon  the  absorption  of  poisonous 
products  from  the  tumor. 

5.  Hyperleukocytosis  of  Marasmus.  -  The  hvperleukocytosis accompany- 
ing the  cachexia  of  carcinoma  has  been  mentioned  in  the  preceding  para- 
graph. Other  conditions,  however,  such  as  congenital  syphilis  and  rachitis, 
are  also  sometimes  accompanied  by  pronounced  increase  in  the  number  of 
leukocytes  in  the  blood — indeed,  sometimes  so  pronounced  as  to  suggest 
leukemia.  Some  of  these  conditions  are  akin  to  the  infectious  diseases,  but 
the  leukocytosis  differs  from  that  of  infection. 

6.  Experimental  and  Therapeutic  Hyperleukocytosis. — When  injected 
hypodermically  or  admini.stcfL-d  by  the  mouth,  pilotarpin,  oil  of  turpentine, 
oil  of  cinnamon,  oil  of  peppermint,  tuberculin,  camphor,  urea,  extracts  of 
the  spleen,  thymus  gland,  and  bone- marrow  cause  marked  hyperleukocy- 
tosis. Tonics  and  siomachics,  especially  tincture  of  gentian,  have  a  slight 
effect  in  increasing  the  leukocytes.  Camphor  ha<;  also  a  pronounced  effect. 
Intravenous  and  subcutaneous  injections  of  hemialbumose,  peptone,  pepsin, 
nucleinic  arid,  nuclein,  pyocyanin,  curare,  and  uric  acid  also  are  followed 
by  increase  in  the  number  of  leukocytes.  Goldschneider  and  Jacob  found 
that  the  extract  of  i>ancrexs.  thyroid,  kidney,  and  liver  would  not  produce 
increase  in  the  number  of  leukocytes. 

liacterial  poisons,  when  given  in  fatal  doses,  reduce  the  number  of  leuko- 
cytes. When  the  dose  is  insufficient  to  cause  the  death  of  the  animal,  there 
is  a  primary  reduction,  followed  by  increase  in  the  number  of  leukocytes. 
When  animals  have  been  immunised  to  bacterial  poison,  an  injection  of  it 
produces  no  change  in  the  number  of  leukocytes  in  the  blood. 

7.  Leukemia. — In  this  disease  the  most  marked  hyperleukocytosis  takes 
place.  The  leukocytes  may  be  one  to  ten,  one  to  five,  or  one  to  one,  and, 
according  to  Osier,  may  even  in  exccphona!  cases  outnumber  the  red  cor- 
puseies. 


Thf  orij^in  (f  tht  ttukocytts  in  hypcrlcukocyloMs  I*  bv  no  mcnns  clear.  Virchow  was  of 
the  opinion  that  the  leukocytes  increased  in  numl>cr  because  of  stimulatton  of  the  blood- 
making  orgAns,  that  Ihc  Icuk"*cytt-s  Irnnsformcl  themselves  into  rrythrocytc*,  anii  thai  in 
bjrprrlculcocjrioiis  there  wai  a  rttar'Jcd  transformaiion  of  ihe  while  corpuscif*  into  the 
red.  L5wit  and  others  are  of  the  opinion  Ih.ii  the  increased  number  of  leukocytes  depends 
upon  the  rcg;enenitive  effort  foltowmg  dcstniclion  of  precxistrnt  leukocrl(^s.  These  ob- 
servers find  hyperlcukocvtosU  to  be  preceded  by  hypoleukocytosis.  TIjis  i&  nol,  however, 
alwavs  Ihe  case.  Many  otrtcrvcrs,  among  whom  b  Buchnt-r.  think  that  mtcro-organismal 
proflticts  .-ind  metabolit.-  products  with  chrmntactic  effects  an;  the  cau-e  of  hypcrlrukocytows. 
so  that  the  increase  in  the  number  of  leukocvtcs  in  the  tirtuUtmg  blood  is  the  result  of  an 
attractive  influence  exeried  ui*on  the  free  leukocytes  within  the  blood-making  organs.  Ehrhcb 
has  otnerved  the  iKinr-marrow  to  be  unusually  active,  convertmc  mnnonut-lcar  cells  of  the 
marrow  into  poIymorphonm:lear  leukocvtes.  SchuUz  originated  the  theory  of  disturbed  dis- 
tribution, having  been  led  to  conclude  that  the  incrr^ued  number  of  Icuk'K-ytes  in  the  penph- 
crml  circulation  occurred  simultaneously  with  a  corresponding  tlimtnulion  in  the  central 
circulation.  Von  Limbeck  looks  upon  teukacytosts  as  of  chemoiaciic  ongin.  and  points  to 
the  cloie  relationship  existing  between  hyperleukocytosis  and  inflammatory  exudation.     Prob- 
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ably  the  most  widely  accepted  theory  of  the  pirsenl  time  is  that  of  Galdschncidernnd  Jacob, 
who  followed  the  footsteps  of  Buchncrand  others,  and  found  that  injections  of  bacterial  prod- 
ucts ifMilted  in  a  preliminary  tivpoleulnKrytuiis  followed  by  hyperleukocyto&is.  The  more 
powerful  the  influence  upon  the  leukocytes,  the  more  marked  the  hypcrleukocytosis.  The 
operation  is  twofold,  the  leukocytes  at  tirit  being  repelled  and  collecting  in  the  capillaries, 
particularly  in  the  lung,  and.  secondly,  an  attractive  force  exerted  upon  the  blood-making 
organs  and  leading  to  an  tncrerised  output  of  leukocytes  already  formed  or  perhaps  also  a 
new  formation  of  leukocytes. 

Sthultz  w;»s  prnh.ihly  correct  about  the  di'iturbnncr  of  distribution  of  the  leukocytes,  os 
the  leukocytes  which  disappear  from  the  peripheral  circulation  collect  in  the  capillaries  of  the 
lung.  etc.  There  is  no  reason  to  believe  that  the  increase  m  the  number  of  leukocytes  depends 
upon  any  m.irked  efforts  at  leukocytic  karyokinesrs.  While  it  is  true  that  Fleming  and  others 
have  occasionally  found  mitotic  leukocytes  in  the  circulating  blood,  their  occurrence  there  is 
Terv  unu*<ual. 

Hypoleukocytosis  or  leukopenia  indicates  a  diminution  in  the  num- 
ber of  white  blood  corpuscles  in  the  peripheral  circulation  as  compared  with 
the  number  normal  for  the  given  individual.  We  meet  with  the  same  difti- 
culty  when  considering  hypoleukocytosis  thai  confronted  us  in  connection 
with  hyperleukocytosis — that  is,  the  establishment  ol'  a  standard  by  uhich  to 
judge  the  variation  from  the  nonnal.  Stengel  suggests  that  all  cases  in  which 
ihe  leukocytes  are  below  6000  in  number  be  regarded  as  hypoleukocytosis. 
The  cause  of  hvpoleukocytosis  is  usually  thought  to  be  what  llowit  describes 
as  Uuko/ysis^  or  destruction  of  leukocytes.  The  condition  is  seen  in  starva- 
tion, baths  which,  because  of  their  high  temperature  or  prolonged  duration, 
become  exhausting,  in  pernicious  anemia,  and  in  certain  of  the  infectious 
diseases.  The  hypoleukocytosis  of  the  infectious  diseases  is  very  important 
for  consideration,  because  the  nile  is  that  infection  shall  be  accompanied  by 
hyperleukocytosis.  Hypoleukocytosis  is,  however,  the  nde  in  influenza, 
measles,  miliary  tuberculosis,  malaria,  and  typhoid  fever,  in  the  later  weeks 
of  which  it  is  invariable  and  accompanied  by  lymphocytosis.  In  rare 
cases  croupous  pneumonia  exhibits  hvpoleukocytosis  instead  of  the  usual 
hyperleukocytosis.  Under  such  circumstances  the  prognosis  is  usually  bad. 
Stockton  has  reported  a  case  of  a  child  suffering  from  croupous  pneumonia 
with  relapse  in  which  there  was  hypoleukocytosis.     The  case  recovered. 

Lymphocytosis.— Upon  scA-eral  occaJ^IOns  it  has  been  necessary  to 
state  that  the  lymphocytes  were  increased  in  conditions  of  hyperleukocytosis, 
and  to  distinguish  between  lymphocytosis  and  leukocytasis,  the  former  of 
which  conditions  has  to  do  with  the  polymorphonuclear  cells,  the  latter  with 
the  lymi)hocytes.      Lymphocytosis  occurs  in  the  following  conditions  : 

In  infancy  as  a  normal  condition  ;  in  mara.smatic  affections,  such  as  rickets, 
hereditary  syphilis,  and  scurvy  ;  in  the  anemias.  csfK'cially  chlorosis,  i>emi- 
cious  anemia,  the  anemia  of  sj'philis,  the  later  weeks  of  tyjjhoid  fever,  and 
in  lactation:  in  hemophilia;  in  strumous  affections,  such  as  goiter,  exoph- 
thalmic goiter,  cervical  adenitis  ;  after  taking  thyroid  extract,  and  in  cer- 
tain tumors,  especially  of  the  spleen,  and  in  certain  irregular  cases,  especially 
those  associated  with  ague-cake  ;  at  the  end  of  scarlatina,  pneumonia  with 
delayed  resolution,  measles,  phthisis,  and  the  non-siippurative  cases  of  small- 
pox. 

Eosinophilia,  or  increase  in  the  percentage  of  eosinophilic  corpuscles 
in  the  circulating  blood,  may  occur  with  or  without  an  increase  in  ihc  total 
number  of  leukocytes  Leukemia  is  usually  associated  with  some  increase 
in  the  eosinophdic  cells— according  to  Cabot,  from  i  to  3  per  cent.  Infants 
have  a  larger  proportion  of  eosinophilic  cells  than  adults. 

Sarcoma,  leukemia,  osteomalacia,  pemphigus,  pellagra,  diseases  of  the 
ovaries,  prostatitis,  gonorrhea,  ovarian  tumor,  puerfxrral  mania,  disturbances 
of  the  sympathetic  system,  and  exophthalmic  goiter  are  said  by  various 
authorities  to  be  accompanied  bv  increase  in  the  number  of  eosinophilic 
cells. 
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Parasitic  diseases,  such  as  ankylostomiasis  and  trichiniasis,  are  accom- 
panied by  increase  in  the  number  of  eosinophilic  cells.  In  3  cases  ot  trich- 
iniasis studied  by  Thavcr  there  was  an  enormoas  increase  in  the  number 
of  eosinophilic  cells — 45.2  |)er  cent.  Brown  observed  2  cases  of  trichini- 
asis in  which,  with  4,200,000  erythrocytes,  there  was  37  per  cent,  of 
eosinophilic  cells,  which  gradually  declined  10  to  15  |>cr  cent,  and  then 
gradually  ascended  for  three  weeks,  reached  68.2  (^r  cent.,  the  highest  per- 
centage of  eosinophilic  cells  ever  recorded  ;  two-thirds  of  all  the  leukot:ytes 
were  of  the  eosinophilic  variety.  The  three  important  features  of  these 
cases  are  the  marked  increase  in  the  numl)er  of  eosinophilic  cells,  the  coin- 
cident fall  of  the  neutrophilic  cells,  and  the  marked  leukocytosis.  In 
malaria  with  high  fever  the  number  of  eosinophilic  cells  is  apt  to  be  in- 
creased. 

Kosinophilia  is  always  pre:>ent  in  gout,  bronchial  asthma,  uremia,  oxa- 
luria,  epilepsy,  etc.  According  to  Cabot,  the  eosinophilic  cells  diminish  in 
number  during  digestion,  after  castration,  in  the  febrile  stages  of  influenza, 
pneumonia,  typhoid,  diphtheria,  and  most  of  the  infectious  diseases  accom- 
panied by  hvj)erleukocytosis.  Malignant  disease  and  hemorrhage  also  di- 
minish the  number  of  eosinophilic  cells. 

Myelocytosis. — Myelocytes  are  alwa>*s  of  pathologic  significance. 
Small  numbers  of  them  may  occur  in  the  blood  in  uremia,  COj-poisoning, 
diabetes,  syphilis,  sarcoma,  and  in  a  variety  of  other  infections.  They  are 
of  almost  invariable  occurrence  in  all  the  gmve  forms  of  anemia,  and  occur 
in  large  numl)ers  in  leukemia  and  in  moderate  numbers  in  pernicious  anemia. 
In  one  disease,  leukemia,  they  may  form  the  bulk  of  the  leukocryiic  element 
of  the  blood,  and  be  present  in  such  numbers  as  entirely  to  outweigh  other 
forms. 

Hyperinosis. — This  term  is  used  to  signify  an  increase  of  fibrin  factors 
in  the  blood.  ;\s  is  well  known,  fibrin  docs  not  exist  as  such  in  the  circu- 
lating blood,  but  under  various  ftathologic  conditions  is  fomied  by  the  union 
of  fibrin  ferments,  prol>ably  derived  from  the  leukocytes  and  fibrin  factore, 
of  which  fibrinogen  and  fil)rino[)lasiin  are  the  most  imy)ortant.  Hyperinosis, 
thcrcforcj  really  signifies  in<  revise  in  the  amount  of  fibrin  (actors  in  the  blood. 
■|he  presence  or  absence  of  calcium  salts  may  also  be  of  importance  in  this 
connection.  Schmidt,  having  shown  that  for  the  formation  oi  fibrin  the 
union  of  fibrinogen  and  a  ferment,  of  which  he  describes  prothrovtbni  and 
zymopiastin  as  derived  from  destroyed  leukocytes,  is  insufficient  to  bring 
about  the  formation  of  fibrin  except  when  calcium  salts  are  present.  Cal>ot 
says  the  amount  of  fibrm  formed  in  the  blood  ran  be  taken  more  or  less  as 
an  index  of  the  <:ondiiion  in  whu  h  iht-  patient  found  himself  when  the  blood 
was  secured.  Both  the  quantity  of  fibrin  formed  and  the  rapidity  of  its  for- 
mation are  facts  of  imjjorlance  for  obser\ation  and  study. 

As  a  rule,  one  can  say  that  the  fibrin  factors  arc  increased  in  those  condi- 
tions in  which  the  leukocytes  are  increased  in  number.  This  would  seem  to 
indicate  that  were  the  fibrin  factors  not  increased,  the  fibrin  ferment,  if 
derived  from  the  leukocytes,  might  be  capable  of  producing  an  unusual 
amount  of  fibrin  with  unusual  rapidity.  The  toxic  products  of  certain  bac- 
teria also  have  a  strong  ])Oicn(y  as  fibrin  fem^cnis;  especially  is  this  tnie  of 
the  products  of  diphtheria  and  pneumonia.  Whether,  however,  the  increased 
amount  of  filirin  in  ihc  blood  in  the  latter  affection  has  anything  to  do  with 
the  micro-organism  is  difficult  to  prove,  I>cc3use  of  the  marked  hy]>erleuko- 
cyiosis  which  characterizes  the  diseiuse.  Fibrin  is  generally  increased  in  the 
infectious  diseases,  anil  especially  in  the  inflammatory  diseases.  The  most 
mirked  increase  is  seen  in  pneumonia,  acute  articular  rheumatism,  suppura- 
tion, and  in  scorbutus.     In  miliary  tuberculosis  and  the  early  stages  of  influ- 


THE  PKIMAh'Y  AXEMIAS, 


38t 


cnza  il  isdiminisheft.     Fibrin  is  also  diminished  in  (hose  conditions  in  which 
the  blood  shows  hydremia.     Esi)ccially  is  this  true  of  pernicious  anemia. 

In  the  synijuoiiiaiic  anennas  and  in  leukemia  the  amount  of  fibrin  is  not 
altered.  Cabot  i>oints  out  that  the  abscm  c  of  hypcrinosis  in  malignant 
disease  is  of  importance  as  a  dinV-rential  point  between  it  and  sii[)punilive 
alTections.  *l'he  forinaiioii  of  I'lbrin  is  delayed  to  an  imusual  period  in  hemo- 
philia. Indeed,  in  some  cases  of  this  disease  it  would  seem  as  if  no  fibrin 
was  formed. 

TIlA  Blood  PUuiuot. — 'Chrse  appear  as  circular  discs  somewhat  rcsemljIInK  erylhrocytf&.but 
much  smaller.  Thev  .ire  colorless  .ind  devoid  of  ihe  clMnitlerisiic  tloulile  L'onc;ivity.  The  siwr 
IS  5oinewh.1t  viiriabk'— rarely  above  3  m  in  diameter,  often  much  less  I  hcv  arc  pecuhiirlv  vi&cul 
in  njiture.  and  in  drawn  blood  unite  in  clusters  or  agglutinations,  which  arc  prone  to  adhere  to 
the  erythrocytes  or  Irukocytcs.  Their  number  hjis  be*rn  variously  esiimali-d  by  difTereni  ob- 
servers at  from  150.000  to  350.000  per  c.mni.  A  few  authoritit-s  have  even  counted  n»  manv 
as  500,000  prr  c.mm.  M;iny  theuries  as  to  ihcir  oiij^in  ami  fuiution  Imvc  been  \ugKe&IrcI, 
&ome,  UA  l-owit,  regarding  ihem  as  artefacts,  others,  as  Hnyem,  looking  upon  them  as  Iiemato- 
blasts  or  red  blood-corpUM;le  formers.  They  stain  readily  with  anilin  dyes,  givmg  nn  ampho- 
philic reaction.  Methylcne-blue  cotorK  them  quhewell.  They  seem  to  play  no  important  r&le 
m  p.ithologic  conditions,  but  arc  .somewhat  reduced  in  numlwr  in  febrile  aneciions.  It  is  also 
said  that  they  are  of  importance  in  connection  witli  the  formation  of  thrombi. 

LlpamlA. —  Many  have  observed  small  free  granule*,  spheric  in  shape  and  colorless, 
floating  umttng  the  corpuscles.  They  have  been  variously  looked  upon  as  micro-organisms, 
granules  e.scaped  from  leukocytes,  jinimal  panisitcA,  anil  foreign  matter.  The  granules  very 
frequently  slam  with  osmic  acid,  :ind,  therefore,  are  strongly  suggestive  of  fat.  Von  Jaksch 
asserts  that  the  blood  always  contains  small  quantities  rif  fat.  especially  dunng  digestion 
Grawitz  foimd  fat  rising  to  the  surface  of  blood  contained  m  ciiptllary  tubes,  like  cream  upon 
milk.  It  is  possible  for  globules  uf  fat  to  enter  the  drop  of  drawn  blood  from  the  skin,  but 
the  amount  found  is  at  times  sufficient  to  make  certain  that  it  prre.tisted  in  the  circulating  blo"d. 
According  to  Cabot,  falty  globules  arc  of  frequent  rjccurrcnce  in  phthisis,  diabetes  mdlitus, 
obcsiiy,  alcoholism,  ni-phriti^,  and  occii-si  anally  m  he-ilth.  f'onsidtrable  qnantitii's  offal,  suffi- 
cient to  occa^^ion  embolism,  occasionally  gain  cntrunce  to  the  blood  in  the  case  of  fracture  of 
the  shaft  of  long  bones. 

Uelanomla.— The  presence  of  pigment  in  the  blood  takes  place  most  commonly  in  chronic 
malaria.  It  is  (hiefly  to  be  seen  during  <.r  shortly  after  a  paroxysm.  Free  pigment  is  found 
only  at  the  time  at  which  the  segmentation  of  iIil*  parasites  takes  place.  Usually  the  pigment 
is  found  in  the  bodies  of  the  levikocytes.  .ind  (rum  them  is  iransfrrred  to  the  rapillnries  and 
tissue-cells.  Occii.sionally  pigment  occur*  in  ihe  blood  in  relapsing  fever,  and  sometimes 
in  Addison's  disease — in  the  latter  chiefly  in  the  form  of  yellowish-brown  or  brown tsh-bUck 
granules,  sometimes  %&  bacillary  fragments. 

THE  PRIMARY  ANEMb\S. 

Pernicious  Anemia. —  Pernicious  anemia  is  a  disease  of  hematogenests 
charat  tcrized  liv  ihe  ap|>caniiKe  of  large  numbers  of  imperfectly  formed  red 
cor[)uscles  in  a  generally  impoverished  blood.  This  disease  was  firel  de- 
scribed bv  -Addison  as — "A  genenil  ant-niia  ocrurrini^  wiihom  any  discover- 
able tause  whatever,  in  cases  in  which  there  has  been  no  previous  loss  of 
blood,  no  exhatisting  diarrhea,  no  c  hlorosis,  no  purjnira,  no  renal,  splenic, 
miasmatic,  glandular,  stnimons,  or  malignant  disease,"  It  0(  ciin?  in  nearly 
all  fwrts  of  the  workl.  ;ind  is  most  common  after  middle  life,  though  it  occurs 
at  all  ages,  even  in  ihildhood.  It  is  probably  more  common  in  women  than 
in  men.  It  depends  upon  some  as  yet  unknown  lause,  probably,  however, 
some  form  of  intoxication.  Insufticient  and  improper  footi ;  nenous  dis- 
tnrljances,  such  as  violent  sho<k  :  pregnancy  ami  lai  ration  ;  gasiro-intesiinal 
diseases,  such  as  atrophy  of  the  stomarh  and  interstitial  gastritis ;  parasitic 
diseases,  such  as  ankylostomiasis  and  bothriocephaliasis  :  frequently  rej>eated 
hemorrhages  ;  general  diseases,  infections  disca.ses,  and  intoxications  have 
been  stip])Osed   lo   [5rcdis[iOse   to  its  development. 

Morbid  Anatomy. — The  bn<lyof  the  patient  is  rarely  emaciated  ;  indeed, 
he  may  be  unusually  stout.  In  most  cases  the  skin,  conjunctiva,  and  other 
mticou.s  membranes  show  a  peculiar  lemon  tint.  There  is  usually  some  dropsy 
about  the  ankles  ;  there  may  be  extreme  ana.sarca.     Upon  opening  the  body 
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the  muscles  arc  found  to  be  intensely  red  in  color,  resembling  horse-fleshy 
and  conlTasting  markedly  with  the  pale-yellow  fat.  Sometimes  the  fai  is 
lemon-colored.  Hemorrhages  arc  common  on  the  skin  and  upon  the  serous 
surfaces ;   there  may  be  effusions  into  the  serous  cavities. 

The  heart  is  large,  flabby,  and  empty,  its  muscular  substance  often  in- 
tensely fatty  and  of  a  pale-lemon  color.  Osier  says  ;  *'  In  no  condition 
do  we  see  more  extreme  fatty  degeneration."  The  muscular  substance  is 
not  uniformly  affected,  hut  the  degenerated  areas  arc  distributed  in  such  a 
manner  as  to  give  the  organ  a  mottled  appearance,  often  described  as  **  labby- 
moiiling."  The  fatty  degenemtion  may  also  affect  the  diaphragm  and  periph- 
eral muscles.  The  lungs  show  no  special  changes.  The  stomach  may  be 
normal  or  may  be  atrophic.  I'he  mucosa  may  be  extremely  atrophied,  with 
fatty  degeneration  of  its  tubules.  The  overgrowth  of  ronnertive  tissue  in  the 
walls  of  the  stoniacb  may  reduce  its  size  almost  to  that  of  an  infant,  and 
throw  the  mucous  membrane  into  folds  or  rugae.  The  liver  may  be  enlarged 
and  fatty.  It  has  been  found  to  contain  an  unusual  quantity  of  iron,  which 
can  readily  be  demonstrated  in  microscopic  sections,  treated  with  chemically 


Fig.  2a8,^-Scctiun  of  spinal  cord,  cervical  swelling,  from  a  case  of  pernicious  anemia  (Burr). 

pure  ferrot  yanid  of  potassium  and  hydrochloric  acid.  The  iron  a]>i>ears 
blue,  and  is  situated  in  the  outer  and  middle  zones  of  the  lobules,  some- 
times seeming  to  follow  the  course  of  the  bile-capillaries.  The  spleen  shows 
no  important  changes:  it  may  be  very  small  and  sometimes  contains  iron  in 
excess.  The  kidneys  are  enlarged,  their  color  pale,  the  contrast  between 
cortical  and  medullary  substance  faint.  High-grade  degeneration  of  the 
tubules  with  fatty  meianior])hosis  of  the  cells,  most  pronounced  in  the 
convoluted  tubules,  is  usually  present.  The  glomeruli  show  no  particular 
alterations.  Tlie  lymphatic  glands  maybe  of  a  deep-red  color.  A  consider- 
able anioimt  of  iron  is  to  be  found  in  the  convoluted  tubules  of  the  kidney. 
The  adrenal  bodies  are  not  altereti.  The  bone-marrow  may  resemble  that 
of  a  child,  changing  from  the  normal  fatty  to  the  fetal  or  lyniphoi<i  con- 
dition. This  change  may  occur  in  local  punctiform  areas  or  l>e  uniformly 
distributed.  It  is  characteristic  in  the  long  bones  only,  and  is  best  studied 
in  the  shaft  of  the  tibia.  Microscopically,  a  vast  increase  is  obser\'ed  in  the 
nucleated  erythrocytes  in  the  marrow,  with  a  concomitant  atro[>hy  and  some- 
times an  entire  disappearance  of  fatcells.  These  changes  are  not  peculiar 
to  pernicious  anemia.     Interesting  changes  have  also  been  discovered  in  the 
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oennal  auw^  Jf^luu  m  the  fann  of  tfcgimijrioo  of  ibc  posterior  ''**^"'— ■*• 
of  the  cord  in  penbooos  aiwmia  Tbe  lesions  are  syrninethc  and  resemble 
tlKBCof  other  iBtoiiiirions 

Tbe  Uood  iJMiigtA  are  of  chief  mtcresl.  It  out  be  dttctdt  to  scoire  a 
diop  of  blood,  as  the  patients  <k>  ooc  always  bleed  ftvdy.  As  the  bknd 
rsrj|>rt  fitxs  the  paDCXBve»  it  wnietiincs  appeals  pole  and  watery  and  sonie- 
tiaies  stnaked;  sis  finditr  seeans  to  be  iocreascd,  and  its  coagvlatxn  de- 
ferred. Roidcaa  fafnatiaa  nay  not  ocns.  Tbe  errthrocjtes  vazy  greatly 
6om  the  iicaMl  in  shape  and  axe,  and  in  the  prcficnce  of  large  tranbefs  oi 
noclealed  ccAk.     Miaocytes,  maciocytes,  mrgatorytcs  and  poikilocytcs  are 

Harem  fannd  ooe^eighth  of  ail  the  ernhrocytes  to  be  megaloc>tes.  The 
mkrocjrtes  may  be  spfacxic  in  shape.     There  is  no  particiilar  ferm  of  the 
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potkilocyres  charanerisdc  of  pernicioos  anemia.  The  celis  may  be  stellate, 
cUv^te,  iusiibnn,  etc  Litton  thinks  horseshoe-shaped  celb  most  frequent  in 
pernicioos  anemia.  Cabot  has  seen  a  case  in  w  hich  the  ery throcrtes  were  all 
cioh-^iapcd,  looking  like  a  lot  of  gigantic  bacilli.  Their  shapes  frequently 
iraiy  as  well  as  their  sixc.  In  suincd  specimens  there  may  be  vacuoles,  and 
whitish  spots  or  streaks  in  the  substance  of  the  corpuscles.  OccaaoDally  one 
sees  a  corposcle  whose  center  seems  to  be  perfofaied.  PolychromaEophibc 
erythrocytes  are  common,  and  nucleated  eriihrocytcs  which  stain  in  this 
manner  are  sometimes  difficult  to  distinguish  from  h-mphocytes.  Nonno- 
blasts  and  megaloblasts  may  be  many  or  few  and  difficult  to  find.  Megalo- 
blasts  are  said  to  be  of  lad  prognostic  significance. 

Shadow  cells  arc  sometimes  present,  though  rarely  in  lar^  numben. 
Blood  crises  are  said  to  occur,  and  to  cause  the  paroxranal  and  unexpected 
^>pcara.nce  of  a  Urge  number  of  normoblasts,  remaining  in  the  blood  from 
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fcor  to  ux  dtfs.    Sock  Uood  avcs  are  aid  id  be 
ocateindKBMbcrofUoodoarpBdeik    The  Uood 
in  monber.  aad  the  fifaria  k  diiiiiithrd  la  <fMataXf-    A  peaz 
Kxeand  ifa^«  of  dv  corpvada,  of  winch  the  aoaihcr  is 
»  alvaTS  proenL     In  lo  cues  nadied  b^  Siei^ci  there 
1,134,000  crythcocTtei.     Aa  avcfajgeof  CiboC's  51  caaes 
There  naf  be  very  few  coqxadei*  a  case  haroig  beea 
ia  which  there  were  calf  143,000. 

The  hemoglofaca  i»  always  conaderabty  reduced,  bat  while 
ledpcffH,  cft  r^uivehr  tncreaned,  90  that  with  1.000,000  erytfaiocTfes  30  to  35 
per  cent,  of  beniogSoUn  ts  the  naal  ratio. 

The  tc«dcocytc»  scetn  to  pUy  no  coaspacaoas  or  iiaf  auat  ptat  in  the 
blood  chaageL  In  thf  earlier  stages  dicy  taar  be  decneiiaed  ta  aamber,  bat 
there  mav  be  a  nonxial  ntxmber  or  iher  may  be  increased.  Cabot  finds  a 
onrkcd  leukopenia,  as  a  rule.  Of  the  leukocytes,  the  snail  >yviphocyte  is  the 
BMat  nuiBCfOus-  In  34  aacs  which  Cabot  studied  the  lynipbocytcs  vanbered 
34,9  per  cent,  of  all  liie  leukocytes.  Stengel  found  that  towscd  the  ead  o£ 
the  mease  the  leukocytes  increase  in  number,  socnetimcs  giving  rise  to  a 
fB^ncion  of  leukemia.  The  terminal  or  preagoosl  leukocytosis  uy'TtitiM^t 
becooici  excessive.  Eosinophile  cells  are  occaaooally  increased,  ta  49 
cares  which  Cabot  examined,  the  average  was  3.7  per  cent.  In  oae  CBe» 
hovei'cr,  he  observed  6.6  per  cent,  and  in  another  9  per  ceaL  Occasioaal 
fliydocytcs  ocoir.  According  to  Cabot,  the  mrctocyte  is  more  conaaoa  ia 
pernidoos  anemia,  and  is  present  in  greater  number  than  in  any  other  disease 
cxce\>l  leukemia.  The  specific  gravity  of  the  blood  b  usually  di:: 
this  would  \je  expected  from  its  markedly  hydremic  character. 
found  it  f  .0381 ;  Stengel^  1.025  *^  ^^^  t:atse.  The  amount  of  albumm  pres- 
ent ti  lew  strikingly  reduced  than  might  be  expected  from  the  diminution  of 
the  blood. 

Chlorosis. — ^This  is  a  primary  or  essential  anemia,  usually  affecting  girls 
during  the  period  of  adolescence,  and  characterized  essentially  by  a  reduc- 
tion in  the  amount  of  hemoglobin,  with  or  without  iliminution  in  the 
number  of  the  corpuscles.  Cases  in  which  the  corpuscles  are  not  dimin- 
ished in  number  have  been  called  pieudochlorosiSy  n'hile  ckiorosts  is  re- 
served for  cases  in  which  the  hemoglobin  and  corpuscles  are  both  dimin- 
ished. The  disease  is  commonly  known  among  the  laity  as  the  "  green 
sickness.**  It  affects  both  men  and  women,  though  women  suffer  much 
oftcner  from  it  than  men.  It  is  most  common  between  the  founeenth  and 
seventeenth  years.  Blondes  are  probably  'more  frequently  affected  than 
bruncLs.  The  disease  sometimes  occurs  in  early  childhood,  but  is  very  rare 
at  that  period,     llie  cause  of  the  disease  is  unknown. 

It  hai  been  thoaght  by  manjr  lo  have  son»e  connection  with  the  development  of  the  vri 
function.     Vrrchow  pointed  out  that  m  many  cases  there  was  a  drfective  development  of  the 
circulfHonr  »y%lrm  .  fK^rhap«   kokif-innky  was  the  first  to  show  that  the  heart  was  som<rtime» 
abnf>rma!lr  «mjill   An<l  that  tn  »<jinr  i%air->  ihrre  \s  hvpopiashi  of  ll>e  :;«oria  and  pvat  ves^Ia^ 
The  vcwelji  Jire  usually  very  el.L*iit; ;  ihr   heart   \s  often  dilated,  and  the  left  ventricle  hype^l 
lrut>hied.    Thctc  m;iy  l»c  drgr-nrralinn  of  the  heart.     It  rs  snid  th.n  there   »  sometimes  a" 
tendency  to  endot-flnllti*,  aUo  to  venous  thrombosis.     In  ^  '!'-fcciivedrvr!opmeniof 

the  wiual  oripini  ha*  Iwen  nbfcerved.     Rarely  a  f.imily  p  n  to  the  discise  can  he 

mndr  otit.  B;nl  hygiene.  im|)roi>rr  dirt,  overwork.  nciw,w_-  .,;.,.  t  motional  disturbances. 
hnmritcknf«9.  ditturlunces  of  the  mrnstrnal  function,  srem  at  times  to  play  some  pan  in  tlis 
ritolf.(fy  of  ihe  <li8*?4s«*. 

Mr  Andrew  t-'Iirk  was  of  the  opinion  that  chlorosis  was  the  result  of  constipniion,  with 
abtkurptlfin   of  puix(tnf>ut  Kiihxtancet   from    the  intestine  inln  (he  blood-      Hr   drvnbes  it  as 
QOprvnUa,  the  rrsuli  of  coprostasi*.      Mrinert  l>elievei|  the  di*ea*e  to  depend  xipon  ilisplnce-^ 
iiu-ni  ol  the  nbdominni  orij.ins  from  light  ilressini;  At  tlie  waist,  with  irrit.-ition  of  the  tplnnch*] 
nil.'   (trrvfi  nnd  ronwqiteni  dislnrbancra  of  mnervalton  in  Ihe  spleen  nnd  niher  blood-mnWii 
organs.     According  (o  Uiis  view,  chlorosis  resulu  from  gaatro-entcrc^tosis.     Occosionaltf 
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there  is  a  family  history  of  tuberculiisis.  and  stimrttmes  hysteria  has  apptrared  lo  h;tvc  an  m- 
llueDvc  in  the  producliun  oi"  the  liisejiM;.  The  pattent^  present  .in  extreme  greenish  pallor  of 
the  skin  and  are  ihin  and  cmaciaicd.  ihough  they  itrc  ofien  stout  and  well  nourished.  The 
pallor  of  the  skin  and  the  hlant-hed  conjunctiva  nnd  other  mucous  membranes  constitute  the 
visible  characteristics  of  the  disease.  'I"he  blood  is  chiefly  affected.  It  is  ch:iracleri2ed  by  the 
presence  of  small,  pale,  sometimes  deformed  erythrocytes,  who>e  number,  as  wc  have  already 
pointed  out,  may  or  may  not  br  dccreaseti,  according  to  the  severity  of  the  fiise. 

The  hemoglobin  ts  always  markedly  reduced  in  quantity.  Hyperleuko- 
cytosis  is  rarely  present  except  in  cases  accompanied  by  ii^fcction  or  other 
accidental  causes.  The  amount  of  fibrin  in  the  blood  is  increased.  In 
almtKt  all  cases  some  normoblasts  are  present.  As  the  blood  flows 
from  the  finger,  it  may  be  verj-  pale.  In  16  cases  of  chlorosis  studied  by 
Stengel  the  lowest  blood  count  was  1,500,000  erj-throcyte-s.  In  the  lowest 
of  40  cases  studied  by  Thayer  there  were  r, 932, 000  corpuscles,  while  the 
average  numl>er  for  each  jiatient  was  4,225,181.  The  percentage  of  hemo- 
globin in  Thayer's  tases  was  44.  i.  Hayem  has  seen  the  erythrorytes  as  low 
as  1,662,000,  and  in   one  case,  937,360.     Cabot  studied  77  cases,  in  which 
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Fig.  330. — Kidney  in  acute  Iriikrmin.     V'rinary  tuhules  and  glomeruli  crowded  apart  by- 
dense  uniform  interstitial  intiltraiion  wilfa  lymphocytes  (X  80)  iDilrck}. 


the  lowest  blood  count  was  1,033,000  erythro<.ytes,  the  average  number  l^ing 
4,050,000.  Occasionally  the  erythrocytes  may  be  present  in  unusually  large 
numbers.  Thus,  in  one  of  (^aboi's  cases  there  were  7,100,000  erythrocytes. 
The  numl>er  of  er>'throcytes  in  Kuropean  statistics  is  considerably  lower  than 
in  American  statistics.  The  average  amotmt  of  hemoglobin  in  ('^bot*s 
77  cases  was  41  per  cent.  'Jhe  individual  erythrocytes,  when  examined 
microscopicnlly,  often  present  characteristics  easily  recognizable  to  the  expe- 
rienced eye.  Thus,  ihcy  are  usually  jialer  thati  normal,  especially  at  the 
center.  In  nianv  cases  the  center  of  the  corpuscle  is  invisible,  the  average 
diameter  of  the  cell  being  somewhat  diminished.  Poikilocyiosis  is  present  in 
advanced  and  severe  cases,  <ausing  them  somewhat  to  resemble  pernicious 
anemia,  although  the  poikilot  ytosis  of  chlorosis  prol^ably  never  becomes  so 
marked  as  in  the  other  affection.  Hayeni  never  saw  nucleated  erythrocytes. 
Those  seen  are,  for  the  most  part,  normoblasts,  megalobJasis  being  \cry  rare. 
Netidorfer  has  seen  blood  <  rises  sinrilar  lo  those  of  jxTnicious  anemia  tn 
which  there  was  an  unexpct  ted  appcarantc  of  large  numbers  of  nucleated 
erythrocytes,  followed  by  subsequent  increase  in  the  number  of  erythrocytes. 
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The  percentage  of  hemoglobin   may  be  anywhere  from  40  per  cent,   up. 
The  specific  gravity  is  reduced  and  may  lie  as  low  as  1  .o,;o. 

In  26  cases  studied  by  Caboi  the  average  number  of  leukocytes  was  7485, 
In  65  cases  studied  by  Thayer  the  average  was  S467.    The  absence  of  hypeV- 


-t£ 


Fk;.  331.—  Ihc  luT  m  leukfiiui  iit^ukp-imc  infiltration):  i,  Vena  centralis,  numerous 
lyinphucyies  in  the  portal  tjpillarics  btiwcL-n  the  column:*  of  liver-celli ;  z.  a,  a,  perijKirtAl 
connective  lisbuc  infiltriited  with  radiating  groups  of  lymphocytes  (,^8o)  (DtirL'k;. 

leukocytosis  is  the  chief  distinguishing  point  between  chlorosis  and  the 
secondary  or  symptomatic  anemias.  The  blootl  jjlacjues  are  usually  increased  : 
Hayem  found  ihem  always  increased. 


I 


Flc.  93a.— Lymphatic  leukemia:  /.  /.  /,  /.  /,  Lvmphocytes;  >,  polynucleftf  neulrophile: 
r.  r,  r.  red  cells  (Cabot). 

In  chlorosis  there  is  an  occasional  tendency  to  spontaneous  thrombosis  of 
the  veins,  most  commonly  occurring  in  the  femoral  vein,  sometimes  in  the 
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longitudinal  sinus.  *i*he  condition  is  seldom  serious,  though  Tryckwell  has 
seen  a  rase  in  whit  h  the  thumb  was  lost  from  venous  thrombosis. 

Leukemia. — Leukemia  is  a  disease  of  hcniatogencsis,  tharai:lerized  by  an 
increase  in  the  number  of  IcukoL'yies  in  the  cirtubtin^^  blood,  and  by  rharac- 
teristic  changes  in  the  bone-marrow,  lyinphati*;  glands,  or  spleen^  or  in  all 
these  stniLiLires,  ten^iing  to  run  a  more  or  less  *  hrontt;  course  and  marked  by 
secondary  lymphoid  inhliration  of  various  organs.  It  is  usually  a  fatal  affec- 
tion, sometimes  terminating  in  a  few  days,  but  more  often  continuing  for 
several  years.  Inieruurrent  affettions  are  common,  and  sometimes  favorably 
influence  the  disease,  though  they  are  more  fre^jutrntly  fatal.  The  disease  was 
first  mentioned  by  Hennei,  o{  Kdinburgh,  in  1845,  and  called  "  su|>puration 
of  the  blootl."  Us  true  nature  was  disiovcred  by  Virchow  a  few  weeks  later. 
It  is  (  ustouiary  10  divide  the  cases  of  leukemia  into  three  groups — the  splemc^ 
the  iytttphiUti\  and  the  ntychi^rnic,  according  to  the  origin.  Nothing  is  known 
of  the  etiology  of  the  affection,  but  Kowit  claims  to  have  discovered  an  animal 
I>arasite  which  he  thinks  is  the  cause.  The  disea.se  occurs  in  all  parts  of  the 
world,  but  is  uncommon  in  America.  It  occurs  at  all  ages.  Sanger  saw  it 
once  in  a  still-born  infant  ;  lioliuinsky,  a  case  in  an  infant  one  week  old  ;  and 
Osier  has  seen  it  in  a  babe  eight  months  old.  A  number  of  (-ases  in  chil- 
dren from  eight  to  ten  weeks  old  are  on  record.  It  may  also  octur  in  old 
age.  Men  most  fre*jueuily  snflTer  from  it  in  the  third  decade,  women  in  the 
fourth  dci  adc.  It  is  perhaps  more  common  in  men  than  in  women,  in  the 
ratio  of  67  to  33  per  cent.  Occasionally  there  seems  to  be  a  hereditary 
predisposition  about  the  affection  -.  thus,  one  case  suirfied  by  Osier  had  three 
normal  children  one  after  the  other,  while  one  child  born  before  the  disease 
developed  in  the  mother  was  leukemic.  Cameron  had  a  case  whose  grand- 
mother, mother,  and  one  brother  were  leukenii* .  and  who  had  borne  two 
children  who  died  of  the  disease  :  she  also  hatl  three  healthy  t  hildren.  The 
lower  animals  as  well  as  man  arc  subject  to  leukemia.  Malaria,  syphilis,  and 
traumatism  hate  been  put  down  as  causes,  but  probably  have  nothing  to  do 
with  the  origin  uf  ihe  disea.se. 

Morbid  Anatomy. — -There  are  two  essential  tissue  lesions  of  leukemia. 
First,  infiltration  with  leukocytes;  second,  hyperplasia  of  the  lyni|)hadenoid 
tissues.  The  body  of  the  [>atient  may  l>e  wasted  ;  dropsy  may  be  present. 
The  heart  may  be  ilistended  and  may  contain  greenish  clots.  When  it  is 
opened,  ihe  escaping  licjuid  may  be  so  rich  in  leukocytes  as  to  be  mistaken 
for  pus;  hence  Hennett's  mistake  in  regarding  the  disease  as  a  "supjiura- 
lion  of  the  blood.'*  Distention  of  peripheral  veins  is  common.  In  the 
majority  of  cases  the  spleen  is  nnich  enlarged,  casc*s  l>eing  on  record  in 
which  it  has  weighed  as  much  as  twenty  pounds.  The  condition  is  one  of 
chronic  hypcrpla.si^i,  the  capsule  of  the  organ  being  thickened,  its  substance 
firm.  It  has  a  unifom^ly  reddi.sh-brown  tolor  ;  the  Malpighian  bodies  may 
be  invisible,  (irayish-white.  circumscribed,  lymphoid  ma.sses  may  be  distrib- 
uted throughout  the  organ,  contrasting  strongly  with  the  reddish-brown 
matrix,  and  bringing  about  a  |>e(  uliar  spotted,  granite-like,  or  marbled  ap- 
pearance. In  the  early  Plages  of  the  disease  the  pul])  may  be  soft  and 
the  spleen  extremely  hypcrcmic.  Rupture  has  sometimes  occurred  in  such 
cases,  and  local  inflanunalions  laused  by  distention  of  the  capsule  are  a  com- 
mon cause  of  adhesion  between  the  spleen  and  neighboring  organs.  Hyper- 
emic  |>arts  of  the  splenic  substance  contrast  markedly  with  f»aler  areas ; 
sometimes  areas  of  fatty  degeneration  are  seen.  i)rol>ably  resulting  from 
pressure.  Kniargement  of  the  Umphatic  nodes  may  ocrur  concomitantly 
with  the  splenic  enlargement,  and  may  occur  independently  of  changes 
in  the  spleen  itself.  The  enlargement  depends  upon  hyperplasia  of  the 
lymphoid  elements;    necrosis  and  fatly  degeneration  have  been  obser>ed. 
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Occasionally  incised  lymphatic  glands  present  a  yellow-green  appearance, 
such  as  is  soen  in  ( hloroma.  The  changes  usually  affect  rhains  of  glands» 
the  cervical  being  most  freiiiicntly  affected.  There  are  almost  nlways  marked 
changes  in  the  bone-marrow,  which  instead  of  being  fatty  in  the  shafts  of  the 
long  bones,  becomes  dark  in  color,  and  not  infrequently  marked  with  small 
hemorrhagic  foci  resembling  infarctions.  Neiiman  described  two  forms 
which  he  calls  pyoid  and  lymphoid  bone-marrow.  In  the  pyoid  marrow 
there  is  a  marked  hyper|>lasia  of  ihe  colorless  marrow-cells  ;  the  marrow  con- 
sists to  a  large  extent  of  lurge,  round,  hemoglobin-free  cells,  with  large  [lole 
nuclei  and  abundant  fine  neutrophilic  granules.  The  lymphoid  marrow 
contains  many  nucleated  red  blood  corpuscles  in  all  stages  of  develop- 
menl.  Numerous  cells  with  cosino[ihilic  granules  may  also  be  found.  The 
most  common  cell  in  the  marrow  is  the  myelocyte  already  described,  which 
may  become  the  most  common  cell  in  the  blood.  The  thymus  gland  is 
usually  enlarged.  In  a  few  cases  the  solitary  glands  of  the  intestine  and  the 
agmtnaied  glands  of  Fever  have  been  involved.  Indeed,  in  a  few  cases 
Feyer's  glands  have  been  found  ulcerated,  their  condition  much  resembling 
that  of  typhoid  fever.  The  liver  may  be  so  enlarged  ns  to  weigh  from  15  to 
30  [jounds.  the  increase  depending  upon  diffuse  leukemic  infiltration,  in 
which  the  columns  of  liver-cells  are  widely  separated  by  leukocytes,  i>anly 
within  and  pnrilv  without  the  <:apillaries.  The  chief  inliUration  occurs  in 
the  peri|iortal  area,  the  small  vessels  being  densely  packed  with  leukocytes. 
In  the  substance  of  the  organ  distinct  lymphadenoid  growths  are  occasion- 
ally found.  Upon  section  the  organ  is  variegated  in  appearance,  with  jmle 
streaks  or  lines  of  lymphoid  tissue  in  the  darker  liver  sulisiance. 

The  kidneys  are  often  enlarged  and  pale,  the  ca]tillaries  distended  with 
leukocytes.  I'here  may  be  leukemic  infiltration  throughout  the  whole  organ, 
with  accompanying  atrophy  and  parenchymatous  degeneration  of  the  sub- 
stance. 

The  adrenal  bodies  may  be  quite  large.  Lymphoid  growths  sometimes 
occur  on  the  surface  of  the  stomach  and  in  the  gastrosplenic  omentum. 
The  lungi  rarely  show  any  changes.  While  the  leukemic  infiltration  and 
the  lymphatic  nodule  formation  are  not  infrequently  encountered,  Osier 
found  distinct  leukemic  tumors  but  once  in  a  series  of  12  autopsies.  In  159 
c^ses  collected  bs-  Cowers,  there  were  oniv  13  instances  of  leukemic  nodules 
in  the  liver  and  !o  in  the  kidneys.  Such  new  growths  may  be  tomi>osed  of 
leukocytes  tliat  have  left  the  **a]iillaries.  Hizzozzcro  has  shown  that  in  these 
tumors  the  cells  arc  in  process  of  active  fission.  There  is  sometimes  a  pecu- 
liar exanthematous  ernpiion  of  the  skin  in  leukemia,  and  beneath  ihe  skin 
one  may  find  lymphoid  infiltralions  and  nodules  which  soften,  ulcerate,  and 
lead  to  the  formation  of  ulcers  similar  to  those  seen  in  mycosis  fungoides. 

The  characteristic  feature  of  the  disease  is  a  striking  increase  in  the  num- 
ber of  leukocytes,  which  may  a-  tuall  v  outnumber  the  erythrocytes.  The  leuko- 
cytes vary  according  to  the  form  of  the  disease.  Robin  has  seen  a  case  in 
which  there  were  twice  as  many  white  as  red  cells.  In  Caboi's  Urge  series, 
the  average  number  of  leukocytes  is  438,000 per c. mm.  Thchighest  numlwr 
he  saw  was  1,072,223.  The  appearance  of  the  blood  dilTers  from  that  of  hvper- 
leukocylosis  in  that  the  increase  in  the  leukocytes  affects  the  iymphocy'trs  or 
consists  in  the  addition  to  the  lilood  of  immense  numbers  of  tnvrhcytfs, 
while  in  hyperleukocytosis  the  increase  is  in  the  polvmorphonuclear  netilro- 
philes.  Consisting  of  lymphocytes  and  mvelocvtes*  the  leukocytes  of  leu- 
kemia are  not  ameboid.  Fleming,  Hale, '^^pronck,  and  others'  have  seen 
leukocytes  undergo  mitosis  in  the  blood.  Patty  degeneration  of  the  leuko- 
cytes has  been  observed  occasionallv.  When  typhoid  and  miliary  lulierculosis 
take  place  as  intercurrent  affections  in  individuals  suffering  from  leukemia, 


TifE  PRIMARY  ANEMIAS. 


389 


the  number  of  leukocytes  becomes  reduced,  so  that  the  blood  condition 
temporarily  improves.  The  number  of  leukocytes  in  any  given  case  is 
subject  to  fluctuation,  sometimes  being  double  the  number  found  at  other 
times.  I'his  fimtuatton  takes  |ilace  without  any  assignable  cause.  Stengel 
has  seen  the  number  of  leukocytes  fall  from  150,000  to  30,000  under  the 
influence  of  treatment. 

In  10  cases  studied  by  Cabot,  the  myelocytes  numbered  37.7  per  cent.  ; 
the  eosinojihilcs,  4.4  jier  cent.  Myelocytes  may  form  60  jier  cent,  of  all 
the  leukocytes.  The  leukocytic  alterations  in  the  splenic  anil  myelogenic 
forms  of  leukemia  are  too  characteristic  to  allow  any  other  disease  to  be 
confounded  uiih  it.  Cabot  fuund  that  while  the  total  number  of  iX)lymor- 
fihonuclear  i:ells  is  incrrased  in  leukemia,  iheir  number  in  each  1000  leuko- 
cytes is  really  diminished  ;  thus,  in  his  18  cases  there  were  49.3  per  cent. 
of  polymorphonuclear  leukocytes  and   7.6  per  cent,  of  lymphocytes.     The 
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Fig.  233. — Myelogenous  leukemia :  a.  Eosinophilic  myelocytes ;  b.  "  m.a5t-cell  "  ;  /.  /.  e.  ordi- 
nary cosinophile ;  m,  m,  myclocyles;  h.  n.  normoblasts,  /, /,  polynuclcar  ncutrophtles ;  r,  r. 
Relzungsformen  (TUrck)  (cover-glass  film  staioed  with  Efarlich's  "tnactd"and  drawn  with 
ca.mcr.1  lucid.-i)  (Cabol). 

polymorphonuclear  cells  may  be  very  small,  and  give  an  unusually  dark- 
colored  .staining  reaction  :  some  may  be  pale;  the  sha]»c  of  nuclei  may  be 
unusual.  Neutrophilic  granules  may  be  fewer  than  normal.  Sometimes  the 
granules  are  entirely  absent  ;  rarely  the  protoplasm  contains  a  few  oxyphilic 
granules.  The  lymphocytes  in  Cabot's  cases  were  diminished  from  the  nor- 
null  20  to  30  per  cent,  to  7.6  per  cent.  Their  absolute  number  per  cubic 
millimeter  was,  however,  always  increased.  The  eosinophilic  cell  is  also 
increased,  but  the  proportion  to  other  leukocytes  may  remain  about  normal. 
Cabot  says  there  are  three  kinds  of  eosinophilic  cells  in  leukemia — the  ordi- 
nary, the  dwarf,  and  the  eosinophilic  myelocytes.  The  last  occur  only  in 
leukemia  and  occasionnllv  in  pernicious  anemia.  Basophilic  cells  are  also 
sometimes  found  in  leukemic  blood. 

The  blood  changes  can  l>e  studied  during  the  life  of  the  individual,  and 
are  such  as  to  make  diagnosis  with  the  microscope  readily  possible.     The 
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specific  gravity  of  the  blood  is  generally  diminished,  and  varies  between 

1.036  and  1.049.  'I'he  alkalinity  is  somewhat  diminished,  and  coagulation 
does  not  readily  occur.  *l'he  erythrocyies  are  reduced  in  number,  averaging 
about  3,000,000  in  ordinary  cases.  The  hemoglobin  is  usually  diminished^ 
but  the  color-index  is  not  jjarticularly  changed.  Cabot  studied  34  cases,  in 
which  there  were  3,120,000  erythrocytes  and  480,000  leukoL-ytcs  on  the 
average.  Eichhorst  has  observed  a  case  in  which  there  were  only  316,000 
erythrocytes. 

Sometimes  large  numbers  of  nucleated  erythrocytes  are  present,  the 
greatest  number  being  present  in  the  most  serious  caseb  ;  both  normoblasts 
and  megaloblasts  may  be  found.  The  erythrocytes  are  said  sometimes  to 
show  ameboid  movement.  In  theso-ca.Ucd  lymphatic  form  of  the  disease  the 
red  corpuscles  are  fewer  than  usual.  Charcot- 1 -eyden  crystals  may  be  found 
in  the  blood  after  death. 

Stengel  found  the  blood  plaques  .strikingly  increased  in  number.  Prus 
found  2,000,000  [jer  cmm.  It  is  curious  and  interesting  to  note  that  in 
leukemia  the  existence  of  an  enormous  number  of  leukocytes  in  the  blood 
does  not  preclude  the  possibility  of  an  accidental  hypcrlenkocylosis  when 
the  pro[)er  conditions  for  its  development  arrive.  Pfciffer  found  the  fibrin 
in  leukemia  to  be  less  than  that  seen  in  hyperleukocytosis  with  fewer  leuko- 
cytes in  the  blood. 

According  to  the  kind  of  cells  found  in  the  blood,  which  usually  corre- 
sponds pretty  accurately  with  the  change  in  certain  organs,  ii  is  customary 
to  divide  the  leukemia  clinically  into  two  forms — the  spienomyehgenic^  char- 
acterized by  changes  in  the  spleen  and  bone-marrow  and  by  the  presence  of 
myelocytes  in  the  blood,  and  the  iymphatiCy  characterixed  by  changes  in  the 
lymphatic  glands  and  in  the  occurrence  of  lymphocytes  in  the  blood.  The 
latter  t'orni  is  also  called  /ymphemia- 

Leckemia. 
Splcnomyelogenic.  LymphAlic. 

3.000.000  nucleated   forms  common — Erythrocytes — 3,000.000.  nucli-«tcd  formt  rare. 
450.000.  of  which  the  myelocytes  are — L^ukocytes^ — too.ooo    or   less,   of    which    the 
30 per  cent.  lymphocytes  are  90  per  cent,  or 

over,    myelocyte*  and    eosmo* 
philes  few. 

PuudolenlEeinla  of  InfiuiCT-— Von  Jaksch  ha.f  descrit>ed  .1  peculiar  rare  disease  of  early 
childhoo-l  under  ihr  n,\mr  >A  an^rmi.i  infantum  pseurfol  cuke  mien.  It  i&  characirrtred  bjr 
marked  .^nL*mia.  hvpcrleukoirvliibis.  ;tnd  swellint;  of  tlie  spleen.  Iivt>r.  and  n'^rids-  The  condt- 
lion  is  probably  a  secondary  one  whose  nature  has  nut  yet  been  saiisfactonly  made  out.  It 
affcct:i  children  under  fmr  years  nf  age,  probably  being  roost  frequent  Itctwccn  the  ages  of 
seven  and  twelve  months;  male  children  suffer  more  frequently  than  those  of  the  other  sex. 

The  splenic  enlargement,  one  of  ibe  cardinal  symptoms,  is  so  marked  thai  ai  times  the 
entire  left  ^idc  of  the  abdomen  is  occupied  by  a  hard  and  firm  splenic  tumor  When  the 
organ  con  be  examined,  it  is  found  ihai  the  changes  consist  of  .i  simple  hyperplasia. 

The  liver,  which  is  .also  frequently  enlarged,  shows  no  characteristic  changes.  Tlic lymph- 
atic glands  are  often  enlarged,  but  never  conspicuously  so.     'ITir  bonr-marrow  is  soft  and  rird. 

Hie  blood  changes  are  oharjcteristic.  consisting  in  marked  diminution  of  the  erythrocytes 
and  marked  incre.i5e  in  the  leukocytes.  In  one  of  von  Jaksch's  cases  the  eni'throcytcs  were 
reduced  to  830.000.  Many  of  the  erythrocytes  appear  to  be  degenerated  and  \-acuolaled. 
Polychromatophilia  has  been  observed.  Nunnoblasts  are  common;  megaloblasts  occasion* 
ally  occur. 

The  leukocytes  may  increase  so  as  to  reach  l  to  I9  red  cells.  The  chief  incre.ise  is  in  fh* 
polymor^ihonuclear  cells,  so  that  the  con<lition  ti  really  more  a  hvjMrrleukocvtosos  than  a  true 
leukemia.  Occuionally  the  lymphocytes  nre  also  increased.  The  eosmnphlles  may  be  in- 
cre;ucd  or  diminished  in  numbr-r.     The  number  nf  leukocytes  v.iries  from  lime  to  time. 

The  condition  subjects  the  patient  to  m:irkrd  danger  from  intercurrent  affections,  and  is 
occasionally  itself  a  cniise  of  rtenth  from  peritonitis,  etc..  though  recovery  UMiallv  follows. 

Hodffkln'B  dlseaae,  paandolenkemla  iCohnhrim),  or  g«n«r&l  lymptiadenoma.  rs  not  a 
diM*.s*e..f  the  *)|.iod.  hui  a  pt-culi-ir  ;itf<?i.lion  ch-tracterized  bv  prni;ro>-u  •■  liVp'Ti>l.Tsia  ol  Ibe 
lymphatic  n>x)es.  with  anemia  and  occasional  i>econdary  lymphoid  t;rowih5  In  the  orgiins.  It 
\i  mentioned  because  of  the  close  clinical  relationship  which  seems  to  exist  t>elween  it  and 
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leukemia,  which  makrs  it  natural  lo  think  of  the  two  diseases  at  the  snme  time,  nnd  because 
the  disease  is  assocLitrd  with  .inc mta.  of  some  import.incr.  It  occurs  most  frrqurnllv  in  ^ounj; 
[nul».  Gowrrs  found  it  niusi  frequent  between  Uie  twentieth  and  thirtieth  and  between  ibe 
fiftieth  and  sixtieth  year*.  Osier  found  60  per  cent,  of  the  cases  lo  occur  in  perbuns  less  than 
forty  years  nf  itgr.  'V\\v  cause  of  the  disease  i»  unknown.  In  the  literature,  malnria,  surofula, 
sarcoma,  syphilis,  rickets,  and  other  disvsucif  appear  to  be  confused  with  Hodgkin's  disease, 
and  all  have  been  mentioned  as  c.iuses  of  it. 

llie  nior)>id  anatomy  consists  of  an  enlargement  of  the  lymphatic  nodes,  usually  afiecllng 
chains  of  nodes  and  causing  them  lo  become  enurniuusly  enlarged,  so  that  small  nodes,  such 
.IS  arc  found  in  the  cervical  rc4;ion,  attain  ihe  size  of  the  fist,  llic  swellings  arc  hard  and 
firm,  but  late  in  the  courve  of  the  ciisea>e  ticcomc  elastic  and  flucmatr.  W'hfn  incised,  the 
contents  immcdiateW  project  from  the  capsule,  under  con&tderable  tension,  fhe  neighl>oring 
nodes  frequently  coalesce,  and  form  enormous  masses  which  sometimes  rupture  and  invade 
the  adjacent  sidirutaneows  areolar  tissue.  Wlien  cut.  the  tumors  are  gravish  or  white  in  color, 
homogeneous,  ^nft,  and  juicy.  The  glands  occasionally  suppurate.  Those  most  frequently 
affected  arc  in  the  neck,  axllia.  and  mediastinum. 

In  the  postcnor  mediasiinum  mnsses  of  enlarged  glands  may  surround  and  press  upon  the 
aorta  and  trachea.  The  retroperitoneal  glands  are  alwj  affected.  :iiid  iimv  compress  the 
abdominal  viscera.  Upon  microscopic  examination  the  tissue  does  not  vary  from  the  normal. 
■|"he  spleen  i%  usually  hypertropiiieil.  On  section,  il  is  mottled  fri»m  the  presence  of  numer- 
ous islands  of  lymphoid  us!iues,  and  closely  resembles  thi-  leukemic  spleen.  The  liver 
may  be  enlarged  from  the  presence  of  scattered  Ivmphoid  growths.  The  kidneys  arc  com- 
monlv  affected,  their  appearance  being  similar  to  that  seen  in  leukemia,  llie  marrow  of  the 
Jong  bones  is  sometimes  changed  into  a  rich  lymphadenoid  tissue,  such  as  has  been  described 


Fig.  334. —  Hodgkin's  disease,  showing  marked  cnlargemcni  of  the  glands  of  the  right 
axilla,  with  consequent  dropsy  of  the  arm  i  It-^s  marked  invoKement  of  the  submaxillary  and 
cervical  lymph-glands  (Stengel). 

in  leukemia.  The  lymphadenoid  tissues  are  almost  universally  subject  to  enlargement  and 
infiltration.  In  ntre  cases  it  is  said  that  subcutaneous  nodes  soficn  and  produce  lesions  similar 
lo  those  of  mycosis  fungoides. 

In  the  diseased  tissues  b.icteria  are  frequently  found,  but  no  one  species  predominates, 
and  those  present  can  easily  he  accounted  for  us  accidental  or  terminal  infections.  It  is  not 
hkcly  than  any  of  the  bacteria  thus  far  described  in  connection  with  the  disease  play  any 
important  ciiologic  r6le.  The  disease  is  usually  fcital,  though  occasional  recoveries  are  on 
record.  The  chief  diflTercnce  between  Hodgkin's  disea?.c  and  leukemia  resides  in  the  fact  that 
in  the  former  the  blood  is  comparatively  normal,  while  m  the  latter  the  pathologic  leuko- 
cytosis is  characteristic.  In  pseudoleukemia  the  iTyihrucyies  generally  number  about  4.000.- 
000.  though  they  m.iy  sink  to  i.ooo.ooo;  nucleated  cells  are  unusual;  there  is  rarely 
marked  poikilocytosis.  The  leukocytes  m.iy  l>e  slightly  increased  in  number,  the  highest 
number  counted  bv  f'abot  bring  64,000.  The  increase  is  cheflv  in  lymphocytes  ;  the  hemo- 
globin mav  be  30  piT  cent,  or  upward.  A  few  cases  are  recorded  in  which  pseudoleukemia  is 
said  lo  have  changed  into  leukemia ;  such  cases  arc.  however,  to  be  looked  upon  with  sus- 
picion, as  there  are  numerous  reasons  why  a  m^suke  in  diagnosis  could  be  made. 


THE  SECONDARY  ANEMIAS. 
Symptomatic  or  secondary  anemias  can  be  adequately  explained 
as  depending;  vipon  such  general  or  local  ronditions  as  may  interfere  with 
proper   blood-fomiaiion,    regeneration,   or   oxygenation,    interference   with 
digestion  and  nutrition,  or  loss  of  blood  by  hemorrhage  or  hemolysis. 


392 


PATHOLOGY  OF  TUB  BLOOD. 


Such  coiuiitions  may  depend  upon : 

I.  Bud  hygienic  surroundings — 

(<i)  Insufficient  foud  or  food  of  bad  ch&rader. 
(^)  Inspiration  of  noxious  gases. 
I()  Overwork  .ind  crowding. 
a.  Parautic  disea&es— Helminthwsts — Ankylottoma. 

Bolhriocephaltu. 
'IVniee. 
Disioma. 
Kil.-iria. 

3.  Chronic  exhau&ting  disease — Cardiac  disease. 

Kidney  disease. 
Gn.'itro-inicstin.il  diseases. 
Cirrhosis  of  (he  hver. 
Rachitis. 
Scorbutus. 

4.  Chronic  infectious  diseases— Tuberculosis. 

Syphilis, 
leprosy. 
Malaria. 

5.  Frequently  repealed  small  losses  of  blood — 

Menorrhagia. 

MetrorrhaKia. 

Hemoptysis. 

l-'pislajfis. 

Ilemophilta. 

Scurvy. 

Ihirpura. 

Hemorrhoids. 

6.  Excessive  physiologic  strains — 

Ovrrlaciniion. 
Gestation. 

7.  Toxemia — Saturnism. 

Mcrcunalism. 
Jaundice. 

There  is  a  loss  of  albumin  from  the  plasma,  so  that  the  specific  gravity  is 
distinclly  diminished.    The  alkalinity  of  the  blood  has  been  found  inrreased. 

The  crythro*  vies  are  diminished  in  nimiber  10  a  vamng  degree,  according 
to  the  seventy  of  the  case.  'Ihe  reduction  may  be  from  a  few  hundred 
thousand  corpuscles  to  millions,  and  it  is  not  unusual  to  fuid  patients  with 
only  J. 000,000  emhrocytes  or  even  less.  *Il)c  corpuscles  are  altered  in 
appearance  according  to  the  severity  of  the  case.  Usually  the  aberration 
from  the  nonnal  is  slight  and  scarcely  noticeable,  or,  on  the  other  hand,  it  may 
be  so  nurked  that  a  glance  at  the  microscopic  s|>et  mien  will  show  abnormally 
pale  or  unusually  small  corpuscles.  Nucleated  corpuscles  of  the  normoblast 
type  sometimes  o«*cur.  Megaloblasts  occur  only  in  the  severe  forms.  Poly- 
ctuomaiophilic  corpuM:le^  are  met  with,  indicating  that  the  condition  is  seri- 
ous.     Poikiloc ptosis  is  rare,  and  usually  not  niarked. 

The  hemoglobin  is  diminished,  the  hemoglobin  corinisclc  ratio  remaining 
al>oul  nomuJ,  though  Stengel  points  out  that,  as  a  rule,  the  hemoglobin 
suffers  a  greater  proportional  reduction  than  the  corpuscles.  In  tuliemilosts, 
syphilis,  rickets,  carcinoma,  etc.,  the  blood  condition  may  be  identical  with 
that  of  chlorosis. 

The  leukocytes  are  very  variable  in  symptomatic  anemia,  sometimes  being 
markedly  increased  in  cases  in  which  infection,  hemorrhage,  intoxication, 
etc.,  exist,  and  at  others  lacing  normal  or  even  decreased.  In  the  malignaai 
diseases  Uuiphocyto^is  may  occur. 


lrMckR>  jirr   s-tu-tietl  10  the  ad 
bodao  *e«sis  10  be  accoiBpanicu  uv 
tio«  a*  ttiit  paiat.     It  nav  be  deAn- 
mlcuni  gyip^om  of  aw  afccttaa  r.t 
iBdiKestkm  and  aMlkenia.     The  div 
WMklt  *i»«luii'*  t«i«eeti  the  iwrnr  - 


one  whose  pnncif%tl 
:^A»e  of  the  .titrcati 
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rfi  utntr  oAea  ihaa  woAea.  and  11  fu^M  c««i- 
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renal  capsule.  It  seems  to  be  immaterial  just  what  the  lesion  is  if  the  parenchyma  of  the 
glands  l>e  di*stroyed.  Thus,  it  has  been  seen  to  follow  atrophy  of  one  or  more  glands,  tuber- 
culosis, which  is  the  most  comn)on  cause,  carcinoma,  and  sarcoma.  Other  diseases  of  the 
glands,  as,  for  example,  amyloid,  affecting  the  stroma  and  not  the  (mrenchyma  of  the  organ,  do 
not  produce  it.  Addison  was  of  the  opinion  that  the  disease  depended  upon  loss  of  function 
of  the  adrenals,  the  blood  gradually  becoming  poisoned  by  the  retention  of  some  material, 
the  destruction  or  alteration  of  which  is  accomplished  in  these  glands.  The  appearance  of 
the  diseased  organs  will,  of  course,  var\'  with  xXw  disease  which  affects  tliem.  The  skin  of  the 
patient  is  universally  pigmented,  the  color  usually  being  deeper  on  the  exposed  parts,  varying 
from  a  light  yellow  to  a  deep  brown  or  even  black  color.  The  discolomtion  is  particularly 
striking  to  those  who  are  not  familiar  with  the  negro  and  mulatto  so  common  in  this  country. 
Here  and  there  upon  the  surface  leukoderma,  or  patches  of  atrophied  pigment,  may  occur. 
I'he  pigmentation  also  occurs  upon  the  mucous  membranes  of  the  mouth,  conjunctiva,  and 
vagin.i.  Occasionally  the  serous  membranes  are  pigmented.  The  anemia  is  secondary  and 
of  rather  moderate  grade,  though  it  may  become  severe. 

Halarla. — Being  a  parasitic  disease,  the  parasite  of  which  is  now  well  known,  its  consid- 
eration seems  more  naturally  to  find  its  place  among  the  animal  parasites  than  in  the  special 
pathology  of  the  blood. 

Purpart,  Purpura  hamorrlutgiea,  or  morbiii  macnloiiu  Warlhofll,  is  characterized 
by  the  occurrence  of  small  purplish  spots  beneath  the  skin,  and  depends  upon  infectious  and 
toxic  conditions. 

Banti't  disease  is  a  peculiar  affection  of  unknown  origin,  characterized  by  splenomegaly, 
cirrhosis  of  the  liver,  and  secondary  anemia. 

Polycythemic  cyanosis  is  a  little-understood  affection,  characterized  by  splenic  enlarge- 
ment, cyanosis,  and  polycythemia.  The  cause  of  the  cyanosis  is  difficult  to  understand,  and 
the  polycythemia,  which  may  amount  to  9,000,000  erythrocytes  per  com.,  equally  unexplained. 


CHAPTER    II. 
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DISEASES  OF  THE  HEART. 

Congenital  Malformations  of  the  Heart. — Congenital  absence  of 

the  heart  is  seen  only  in  acardiac  [nousters  (^,  Z'.).     The  more  usual  mal- 
formaiions  arc  strviLtiiral  deficiencies,  and  comprise — 

1.  Imperfect  sefUa. 

2.  Anomalies  of  the  arienal  orilices. 

3.  Anomalies  of  the  valves. 

4.  K-rsistence  of  fetal  openings. 

5.  'I'ranspositions. 

These  malformations  are,  in  nearly  all  cases,  explained  by  irregularities  in 
embryonal  (lcveloj)mcnt.  The  heart  makes  its  fm>t  appearance  in  the  embryo 
at  a  very  early  jjcriod,  in  the  form  of  a  siraij^ht  niHiifferentiated  tube,  which 
drops  into  the  cervical  and  still  later  into  the  ihoracic  region,  at  the  same 
lime  n^aking  a  peculiar  sigmoid  curve  by  which  it  hecomes  much  shortened. 
A  trarisvcrse  constrirtion  next  separates  the  arterial  and  venous  divisions  into 
what  later  become  the  ventricles  and  auricles  respectively. 

The  traiisforinaiion  of  this  simple  heart,  which  resembles  that  of  a  fish,  into 
the  double  uuiiumalian  heart  is  accoiiiplisiied  between  the  fourth  and  seventh 
weeks,  by  the  growth  of  ridges  upon  the  inner  surfaces  corresponding  10 
grooves  upon  the  outer  surface. 

The  division  of  the  auricles  begins  about  the  fourth  week,  but  is  not  com- 
pleted until  after  the  ventricles  are  divided.  The  auricular  septum  is  formed 
during  the  eit^hih  week,  but  an  opening,  the  foramen  mniir,  reniains,  and 
permits  the  blood  to  pass  from  the  riL;hL  auricle  to  the  left  until  after  birth. 

The  formaiion  of  the  aorta  and  pulmonary  artery  takes  place  by  division 
of  the  truncus  arieriosiis  at  the  liu^e  the  scpiiim  ventriculorum  is  completing 
its  formation — about  the  seventh  iveek. 

Kroiu  (his  brief  review  of  the  developmental  stages  it  is  evident  that  all 
serious  cardiac  malformations  must  occur  during  early  embryonal  life. 

I.  Imperfect  Septa.— Should  Ihr  vpLi  foil  to  appear,  the  irnbrxci  hit<>  .n  simple  hcurt.  like 
that  of  ft  hsh.  If  iIr*  ventricular  spptum  Inil  to  develop,  thr  licart  rrniains  similar  to  that  of 
tlie?  ampliilHa.ns.  with  two  auricles  and  onr  ventricle.  Such  dofecls  may  not  b*  incompatibk 
with  omhryonal  dcvrlopmeni.  but  life  ufter  birth  is  impossi'blc  because  of  thi?  inability  of  the 
individual  10  mountain  his  own  circulation. 

Incomplete  development  of  the  septa  is  mnre  freciucnt.  and  may  not  interfere  with  post- 
utertnc  existence,  according  10  the  facility  with  which  tht-  arterial  and  th<-  venous  tdoitd  mix. 

Imperfection  of  thr  auricular  septum  is  common,  the  chief  coii^l  hrini*  ptrmtem^  of  tkr 
foramen  ovate.  Imperfect  doiiure  of  this  orifice  is  exceedincly  commnn,  b«i  as  the  imperfer 
lion  is  usually  well  closed  Ijv  the  reduplication  of  endocardium  ^pringinK  from  Ihc  annntux 
ovaiis,  it  may  newr  tie  rccnijniied  durinji;  lifr.  If  itii*  p»-r'«isicni  formnon  ovulr  prnnils  rradv 
mixing  uf  the  aerated  and  non-.ieratrd  blood,  it  m:ikes  itself  rccoj^ni^ed  ni  once  liv  cvnnosid. 
The  well-known  "blue  tmby  '  suflfcrs  from  cynnosis  depending  upon  this  cause.  The  condition 
is  fncompattfile  with  healthy  exisir-m  «•. 

J.  AbnonofcUtlett  of  the  arterial  ortfleea  depend  upon  irregular  division  of  the  Immews 
iirterii'iui  at  the  t»me  of  the  separution  of  the  ventricles.  Cnder  normal  rnndition*.  the  division 
of  the  truncus  .irtrrinsu^  lcafl>  to  the  formaiion  «'f  two  o^iia  of  ahtnit  eipinl  tsitc  Somi-tinie*. 
liowevcr.  the  division  is  irregular,  one  nf  the  orifices  becoming,  in  consequence,  smaller  than 
normal — sometimes  so  narrow  as  to  impede  the  circulation  of  Ihc  blood.  1'ht  stenosis  Is 
usually  al  Ihe  pulmonary  onfice.  though  sometimes  at  Ihc  aorta. 
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In  rare  casc^  Ihc  position  of  the  vessels  becomes  transposed  so  that  the  aortn  arises  from  the 
hghl  vrnlricle  and  the  pulinonar>'  urlcry  from  Ihe  left. 

When  ihe  di%-ision  of  the  Iruncus  arteriosus  is  extremely  unequal,  so  that  the  establishment 
of  circulation  throui;h  the  pulmonarv  arlt-ry  is  impossible,  the  scpttun  vcnlriculorum  remains 
defeciive  and  the  aort^  siibtcndi  both  ventricles.  The  ductus  arteriosus  remain*,  patulous, 
however,  in  these  cases,  and  the  blood  from  the  ventricles,  pitting  out  through  \\\t.  aorta,  goes 
in  part  to  the  arterial,  tn  part  to  the  pulmonary,  circulation  through  the  ductus  arteriosus. 
Stcn<i^ts  of  the  aori^i  at  its  origin  may  be  cuinprnsateU  (or  by  hyprrirophy  of  the  right  ventri- 
cle, and  the  discharge  of  the  systemic  blood  through  the  ductus  arteriosus  into  the  aorti  beyond 
the  stenosis. 

3-  AbnomuULitlfll  of  tHa  ValTet.— The  ttunculovcntritnlarv.Mves  are  not  infrequently  ab- 
nomial  in  length  and  adjustincnt.  vu  that  ilicy  imperfeclly  close  the  orifices.  The  (hordateftdinea 
may  also  1m:  loo  short  and  prevent  the  otherwise  well -formed  valves  frotn  closing.  The  aortic  and 
pulmonary  valves  mav  be  excessive  or  may  l>e  deficient  in  number.  Valvular  defects  do  not, 
iHjwever,  interfere  with  the  projwr  {>erfurinance  of  the  function  of  the  heart,  as  they  arc  usually 
compensated  for  by  hypertrophic  and  other  changes  in  the  muscular  structure  of  ihe  heart. 


<        y 


FiC.  »35.— Defects  in  auricuUr  *cptum.  as  sc^i.  fiom  right  auricle,  which  is  laid  open 

(after  Musser). 

4  F«rBlit«nee  of  Fetal  Openlncs.— ImmedlAiclyaflcr  birth  the  neces^ty  for  \\xf  forAmem 
rciU  .nnd  ./m<^«(  .iriertoMtt  .lis-ippfitrs,  as  Ihe  direction  of  the  circulation  becomes  changed 
itiMUKh  ihr  itevelopmcnl  of  the  pulmonary  circulation.  'ITicsr  openings,  therefore,  immedi- 
ately prrp.»rr  tn  clo*f  nmt  cea.^e  In  exist  a  few  d.iyi  after  bitlh.  Should  nihcr  of  them  fail  to 
do§o.  however,  the  arterial  and  venous  blmxls  are  prrmilicd  lo  mix.  To  the  phy^i«logic  detri- 
ment nf  the  individual.  •  .         j   u 

s  TruupOdUon  of  tbe  creat  VSSSell,  the  aorta  arising  from  the  right  ventncle  and  the 
pulmonniv  .irierv  fmni  tin  l-H  vrhtncl.'.  i^  a  very  rare  nnomulv.  In  such  cu'-es  ihe  appearaiice 
of  the  whole  he  in  l%  rfv.rsed.as  the  right  ventricle  becomes  thick-wnlled,  while  the  left  remains 
thin.    Other  defects  arc  usually  present  in  sach  cases. 


DISEASES  OF  THE  PERICARDIUM. 

There  art>  but  few  recoriltd  lusts  uf  malformation  of  the  pericardium.  In  a  few  rare  coses 
in  which  the  heart  wa*  prr»cnt  the  pericJirdium  was  also  congenit/illy  nbseni.  It  »*>  absent  in 
iicardtac  munslers.  The  relation  of  the  pericardium  lo  the  hrnrt  »  sometimes  abnormal,  the 
mcmbmne  i*.  sometimes  incomplele.  and  the  heart  nmy  escape  fmni  the  pericardium  tiirough 
defects  tn  its  structure. 

Hyperemia.— Artive  hyperemia  is  usually  preliminary  lo  inflanmiation. 
Passive  h)'|K:a'njia  occurs  in  cases  of  »iirdiac  or  other  a (Tei  lions  (haractcrixed 


2,0 


D/SEASES   OF  THE   CA A' D/O  VASCULAR  S\'STEAf. 


by  venous  engorgement.  The  veins  are  unusually  prominent,  and  in  long- 
tontinucd  cases  dilated.  Passive  hy[»eremia  is  not  infretjuenily  associated 
with  non-inllanimatory  watery  accumulations  in  the  iXMicardium — /m^ntprh' 
(iXriiium. 

Hemorrhage  into  the  pericardium — hematopericardium — is  not  common. 
Sut>seroLis  petechial  or  ccchymotic  patches  are  sometimes  met  with  in  scurvy, 
purpura,  and  the  infectious  diseases.  Actual  bloody  exudate  sometimes 
characterizes  cancerous  and  tuberculous  inllammations.  In  traumatic  lesions 
of  the  pericardium  itself,  and  especially  in  ca-^es  of  nipture  of  the  heart, 
great  vessels,  or  aneur\'sms,  the  pericardivun  nviy  he  full  of  blood. 

Pericarditis. — Inflammation  of  the  pericardium  is  the  most  impjortant 
lesion. 

Etiology  of  Pericarditis. — Cases  whose  cause  cannot  be  determined  are 
dcs(  ribed  xs  iiiiof^afhic.  As  we  gain  more  complete  knowledge  of  the  sub- 
jc(  f,  however,  the  number  of  primary  idiopathic  cases  becomes  smaller. 

f  J*rirH\ify  ptticiirditis  may  be  idiopathic  or  dependent  upon  undist:over- 
al)ie  causes  ;  traHmatic,  de[)endinj^  upon  injuries  inflicted  ujjon  the  pericar- 
dimrt  directly,  or  i^if^ctious,  and  dependent  upon  bacteria  which  have 
entered  from  the  intestine,  the  tonsils,  or  through  insignificant  lesions,  and 
are  accidentally  brought  to  the  jienimrdiuni.  Primar}-  inflammation  of  the 
pericardium  also  occurs  in  nephritis. 

3,  Scamdarv  pericarditis  is  caused  either  by  direct  or  by  indirect  infec- 
tion of  the  pericardium  from  previously  existing  lesions.  Thus,  in  rheuma- 
tism the  micro-organisms  in  the  blood  (ommonly  produce  infianination 
of  the  pericardium.  Abscesses  of  the  mediastinum,  abscesses  of  the  lung, 
tuberculous  cavities  of  the  lung,  ulcerations  of  the  stomach  with  fistula;,  dis- 
eases of  the  liroiichial  lymj)hatic  glands,  and  a  variety  of  other  diseases  of 
contiguous  organs  may  cause  invasion  of  the  pericardium  both  directly  by 
rupture  into  its  cavity  or  indirectly  by  lymphogenous  metastasis.  The  en- 
trance of  foreign  bodies  through  the  ruptured  esophagus,  etc.,  also  produces 
«u|ipiiruiive  pericarditis. 

Morbid  Anatomy. — Pericarditis  is  of  variable  severity,  sometimes  i)re5ent- 
ing  itself  in  a  mild  form  characterized  at  first  by  hyperemia  and  later  by  a 
serofibrinous  exudate,  .\ccording  to  the  severity  and  duration  of  the  disease, 
there  may  be  only  a  moderate  quantity  of  exudate  (200-400  c.c.)  or  there 
may  be  as  much  as  two  liters,  .\ionzo  Clarke  has  seen  a  lase  in  which  the 
pericardium  was  so  distended  as  to  cont;un  four  liters  of  seropurulent  fluid. 
The  serutn  nuy  be  clear  and  amber-colored,  but  usually  is  clouded  from  sus- 
pended floccub  of  fibrin,  The  pericardium  itself  is  thickened,  slightly 
roughened,  velvety  where  not  covered  with  exudate,  and  coated  with  fibrin 
which  may  fomi  either  occasional  flakes  and  granules  or  an  even  laver  U|>on 
the  surface,  or.  as  is  still  more  fre<|ueut,  occur  as  an  irrcgularlv  deposited, 
sticky  accumulation.  The  movements  of  the  heart  have  a  good  deal  to  do 
with  the  appearances.  On  the  anterior  surfai  e,  where  the  heart  is  only 
occasionally  in  rontict  with  the  pericardium,  rhe  movements  of  the  heart 
roll  the  fibrin  flakes  into  villus-like,  rounded  masses,  while  posteriorlv  and 
inferiorly.  where  the  pressure  of  the  heart  is  uniform  and  constant,  ihe  fibrin 
spreads  out  like  a  membrane,  resembling  the  omentum.  Considcrable-sij:ed 
exudates  somelnnes  present  the  apfieanince  de^ribed  as  *' bread  and-butlcr 
pericardiim),"  because  of  the  mixed  yellow-and-white  ap|>carance  and  the 
irregular  surface  which  I^ennec  described  as  looking  like  approximated 
buttered  surfaces  quickly  sejiarated. 

Jn  still  more  marked  cases  the  fibrinous  exudate  appears  astonlsand 
shagg}',  coarse,  woolly  projections,  making  the  surface  of  the  heart  appear 
hairy  or  villus  (cor  villosum).  ^t^^  ^ 
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In  ihe  roiirsc  of  time  the  serum  is  at>sorl>cd,  the  fibrin  gradually  disin- 
tegrates, the  replacement  ol"  the  exudate  by  newly  formed  connective  tissue 
takes  place,  and  the  heart  becomes  united  lo  the  |iericardiuni  by  firm  fibrous 
tissue  which  resists  its  movetnents,  and  by  making  tens^ion  upon  its  calves, 
sometimes  brings  about  subsef|uent  hypertrofihy,  or  fibrous  ronjs  which  bind 
the  cardiac  and  (larictal  jicrif  ardia  together  here  and  ihere,  or,  if  the  epitar- 
dium  is  chiefly  afife*- led,  causes  the  heart  to  tiecomc  more  or  less  invested 
with  a  connerlive  tissue  rind. 

When  ori^anii^ation  is  delayed  and  nutrition  bad,  depL^sition  of  bme-salls 
occurs  m  the  inflammatory  exudate,  and  concretions  of  greater  or  less  magni- 
tude are  formed.     These  may  exist  simply  as  circumscribed  thin  deposits  or 
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Fig.  236. — Fibrinous  pencardifis;  pericardium  turned  hack  to  show  the  surface  of  llie  heart 
covered  with  fitinnuus  furiiuitiun  (Orth) 


may  be  so  diffuse  and  extensive  as  to  surround  the  heart  by  a  stony  encase- 
ment. 

The  entrance  of  infectious  agents  into  the  pericardium  by  external  punc- 
ture, bv  the  perforation  of  abscesses  and  tuberculous  lesions  of  the  lung, 
mediastinum,  stomach,  esojihagus,  etc.,  causes  tlie  formation  of  a  punilent 
inflammation  with  f^yof>^n(iir,Hum.  If  iheixiiieni  lives,  the  i  ycle  of  changes 
is  identical  with  that  of  the  simple  serofibrinous  iiWl.uiimation  unless  the 
jnmilcni  colleition  be  too  great  lo  l)e  absorl>ed.  when  the  jms  will  burrow 
and  '*  point."  The  pointing  and  evacuation  may  be  from  some  ]Joint  in  the 
neighborhood  of  the  heart — usually  at  the  l>ase  of  the  pericardivnn — but  may 
be  in  the  neck,  in  the  l)ack,  or  as  low  as  the  renal  region.  It  may  l>e  mis- 
taken for  retroperitoneal  abscess.  If  the  pus  remain  and  putrefactive  bac- 
teria enter,  pnenmo^ericaniium  is  formed. 

Pathologic  Histology, — There  is  nothing  peculiarabout  the  microscopic 
appearance.  There  are  more  or  less  infiltration  with  round-cells,  vascular 
dilatation,  and  disturl)ance  of  the  endothelium,  which  is  [iroliferatcd  or  de- 
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The  affected  muscle-cells  contain  minute  fat-granules,  the  transverse 
striatioas  are  abt^ent,  and  retrogressive  changes  are  observed  in  the  muscle 
nuclei-  In  numy  c.ises  the  lesion  can  l)e  recognized  only  by  microscopic 
examination.  The  fat-droplets  in  the  cells  may  be  few  or  many,  but  usually 
remain  small  and  do  not  coalesce  to  fomi  drops. 

Fatly  metamorphosis  is  always  an  important  and  serious  change  that  dimin- 
ishes the  coniiaciile  power  of  the  cells,  predisposes  to  stretching  of  the 
muscle,  with  dilatation,  and  may  lead  to  ru[)ture  of  the  heart,  from  its  in- 
ability to  resist  the  internal  pressure  of  the  blood.  It  is  a  common  cause  of 
acute  dilatation  and  death. 

Fatty  infiltration  is  scarcely  a  disease  of  the  myocardium,  though  it 
brings  aboiil  its  partial  disa[)|>earance.  The  infiltration  of  fat  takes  place  in 
the  subepicardial  ronnctiive  tissue,  where  a  icriain  amount  of  it  is  normal, 
and  then  spreads  along  the  inieniuiscular  tissue,  infiltrating  idl  after  cell, 
and  causing  pressure  atrophy  of  the  muscle  tissue.  It  chiefly  a/fects  the  left 
ventricle.  The  tlcpth  to  whit  h  the  infiltrated  tissue  may  cvtend  is  some- 
times so  great  that  the  fatty  tissue  can  be  recognized  from  the  inner  surface 
of  the  right  ventricle. .  The  condition  is  i>roi'>erly  descril»ed  as  obesitas 
cordis. 

Amyloid  disease  of  the  heart  is  unusual,  and  more  often  irregular  than 
uniform  in  its  distribution.  It  occurs  in  the  subepicardial  and  inteniiuscular 
connective  tissues. 

Necrosis  or  myomalacia  cordis  is  necrotic  sol'tening  of  the  cardiac 
muscle,  from  whiuh  disease  or  accident  has  withheld  the  circulation.  Its 
most  connnon  cause  is  sclerosis  of  the  coronary  arteries.  It  may  also  result 
from  throiul)Osis,  embolism,  or  senile  calcification  of  the  coronary  arteries. 

The  most  common  seat  of  disease  is  the  anterior  or  posterior  wall  of  the 
left  ventricle,  near  the  apex  :  it  may,  howe\  cr,  occtir  anywhere  in  the  mus- 
cular structure  of  the  heart — not  infrcriuently  in  the  papillary  nmsdes.  The 
rondiiion  niav  l>c  recognized  in  the  be^innin^  hy  the  dull  yellow  color  of 
the  affei  ted  area.  Later  this  a]»pears  yellowish-white,  and  the  tissue  becomes 
mushy  or  lacerable.  Its  surface  is  depressed  below  that  of  the  surroimding 
healthy  tissue.  When  e\amined  mirrosro[>i(tilly,  it  is  found  that  the  cells 
have  lost  their  transverse  sirimions  and  nurlei.  When  the  condition  depends 
upon  embolism,  hemorrhagic  infarcnoa  may  precede  it 

If  the  affected  area  is  large  and  extends  through  the  entire  thitkne.ss  of 
the  ventricular  wall,  rupture  of  the  heart  at  the  weakened  point  and  fatal 
hemorrhage  may  occur. 

If,  on  the  other  hand,  the  ventricle  is  able  to  withstand  the  blood-pres- 
sure, the  softening  of  the  necrotic  tissue  is  followed  by  al>sorption  of  a  |>art 
of  the  mass,  while  a  reactive  inflammation  occurs  around  it,  ^granulation 
tissue  is  formed  and  extends  into  it,  and  in  the  course  of  tin^e  ihe  entire  ne- 
crotic area  is  replaced  by  cicatricial  tissue.  As  the  i  icatrix  diminishes  In  size 
by  contraction  it  recedes  from  the  surface  of  the  heart  antl  leaves  a  pucker 
or  dimple,  at  which  jioint  the  heart-wall  is  nmch  thinned  nnd  fibrous. 

The  cicatrix  sometimes  includes  branches  of  the  ( oronary  arteries,  com- 
presses them,  and  jjredisposes  to  similar  changes  in  other  parts  of  the  heart. 

When  consideTiil)le  nuiwular  tissue  is  thus  destroyed  and  repla*  cd  by 
non-(  ontractile  connective  tisstie,  the  [iressure  of  the  contained  i>lo0fl  during 
contraction  acts  with  distending  force  upon  the  inelastic  cicatrix  and  causes 
it  to  bulge  more  and  more  until  a  pocket-like  dilatation  or  carMac  aneurysm 
is  forme<l. 

When  the  necrosis  is  subendocardial  nnd  the  endothelium  destroyed,  a 
fibrinous  deposit  forms,  augmenting  in  size  until  a  fonn  of  cardiac  thrombus 
known  as  a  cardiac polyffus  is  produced. 


DISEASES  OF  THE  MVOCAHDWM, 


40  r 


Brown  atrophy  of  Ihe  heart  muscle  is  a  condition  seen  in  senility  and 
in  constitmional  diseases  associated  wilh  yjrofound  anemia  and  cachexia. 
The  heart  is  diminished  in  size  and  brownish-red  in  color.  The  condition 
may  not  be  recognizable  l»y  the  naked  eye.  When  examined  microscopi- 
cally, numerous  small  brownish  granules  o!"  pigment  arc  found  within  the 
muscle-cells,  usually  clustered  about  the  [)oles  of  their  nuclei.  It  is  some- 
times difficult  to  difiercntiaie  them  from  fat,  and  the  use  of  reagents  may  be 
necessary  for  the  purpose.  The  transverse  striations  are  less  distinct  than 
normal.  Brown  atrophy  is  not  infretiucntly  associated  with  fatty  degenera- 
tion of  the  uniscular  tissue,  both  depending  \\\to\\  malnutrition. 

Fibroid  heart  or  fibrous  myocarditis  is,  for  the  most  part,  a  more 
or  less  circumscribed  proccs^s  that  results  from  chronic  endocarditis  with  fibrosis 
of  the  valvcs»  coni  artcriosi,  chorda  tendineic,  papillary  muscles,  etc.,  from 
the  healing  of  areas  of  myomalacia  cordis,  al>scess,  gumma,  etc.  More  wide- 
spread fibroid  changes  may,  however,  succeed  myodegenerations  occurring  in 
the  course  of  the  infective  fcveni,  chronic  passive  congestion  of  the  heart, 
and  chronic  pericarditis. 

The  heart,  according  to  the  extent  of  the  disease,  may  or  may  not  be 
enlarged.  The  connective  tissue  between  the  muscular  layers  and  l»elween 
the  muscular  bundles  is  increased,  the  increase  usually  being  assot  iated  with 
atrophy  of  the  muscular  tissue  and  fatty  degeneration  of  the  cells  in  the 
immediate  vicinity. 

As  the  fibroconnective  tissue  is  neither  elastic  nor  contractile,  its  increase 
at  the  expense  of  the  muscular  tissue  is  extremely  disadvantageous,  and  con- 
stitutes one  of  the  most  serious  rardiac  conditions. 

Segmentation  of  the  myocardium  is  a  se|Kiration  of  the  component 
rausclcHX'lN.  It  is  a  lOiumon  condition,  usually  preceded  by  abnormal  dis- 
tinctness of  the  cement  lines  between  the  seguienis. 

Fragmentation  of  the  myocardium  is  rupture  of  the  mnsclc-cells, 
sometimes  near  the  cement  lines,  but  more  frc^piently  near  the  center.  It  is 
also  an  exceedingly  common  condition,  occurring  in  upward  of  50  per  cent. 
of  adult  hearts  examined. 

In  summarizing  a  very  comprehensive  literary  and  experimental  study  of 
the  subject  Uektocn  says:  "The  cardiac  muscle-libers  frequently  separate 
into  muscle-cells  and  irregular  fragments.  Segmentation  and  fragmentation 
are  due  to  disprojx)nion  between  the  vigor  and  order  of  muscular  contraction 
and  muscular  cohesion.  They  occur  in  normal  heart  muscle  due  to  excessive 
vigorous  and  irregular  coiilnu'lions.  More  irei|ucnlly  they  are  encountered 
in  association  with  arutc  and  chronic,  secondary  and  jiriniary,  myocardial 
changes  that  alter  the  cement,  weaken  the  plasma,  and  predispose  to  dissocia- 
tion under  nornial  or  imrcascd  heart's  action. 

"(icncral  segmentation  is  of  l>rief  duration,  becaase  its  occurrence  is 
incompatible  with  further  unrdiac  contractions.  Focal  or  limited  segmenta- 
tion may,  perhaps,  cause  incompetcnry  of  the  auriculoveniricular  valves, 
especially  the  mitral.  It  may  lead  to  cardiac  insufficiency,  and  possibly  to 
rupture  of  (he  heart-  The  I'nte  ^i  the  loosened  muscle-cells  is  not  known. 
It  seems,  however,  that  focal  dissociation  is  of  but  short  antemortem  dura- 
tion. The  occurrence  of  ]tnmary  segmentaiion  as  a  disimct  disease  is  not 
proven . ' ' 

Hoth  changes  are  most  frequently  observed  in  the  left  papillary  muscle 
and   interventricular  septum.     There  is  considerable  evidence  in  favor  of 
regarding  both   segmentation   and    fragmentation  of   the   heart  muscle    as 
artefacts. 
2fl 
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DISEASES  OF  THE  ENDOCARDIUM. 

Diseases  of  rhe  endocardium  are  commonly  called  emiocardith^  regardless 
of  their  true  inflammaton'  nature.  Though  any  part  of  the  endocardium 
may  be  affected,  th-j  iesioiis  are  most  marked  upon  its  valvular  reduplications. 

It  is  customary  lo  divide  endocarditis  into  three  forms:  the  vernaose^  the 
ma/ij^ftant  or  ttkeraitve,  and  the  chronic  or  scUrotic.  As,  however,  the  dis- 
tinction between  the  vcrrucose  and  ulcerative  fonns  is  probably  only  one  of 
degree,  it  is  rather  better  lo  consider  only  two  distinct  ibrms — the  acuU  and 
chronic  enJot:<tr,iitts. 

Acute  endocarditis  is  an  acute  disease  of  the  valves  of  the  heart, 
infectious  in  nature,  and  characterized  by  the  formation  of  warty  growths 
and  ulcerations  hv  whit.h  the  integrity  of  the  valves  may  be  destroyed. 

Etiology. — It  is  now  universally  conceded  that  acute  endocarditis  is  a 
secondary  affection  which  occurs  in  the  course  of  many  micro-organismal 
diseases.  It  is  most  common  in  rheumatism,  next  most  common  in  pneumo- 
nia, septic  pyemia,  and  tuberculosis,  but  has  been  seen  in  nearly  all  the 
infectious  diseases —  puerperal  fever,  osteomyelitis,  jteriosiitis,  erysipelas, 
furunculosis,  dysentery,  anthrax,  suppurations  of  various  internal  and  exter- 
nal organs,  gonorrhea,  scarlatina.  vario];i.  measles,  diphtheria,  typhoid,  peri- 
carditis, catarrhal  pneumonia,  influenza,  syphilis,  liright's  disease,  and  mala- 
ria. It  has  also  been  seen  occasionally  in  some  most  trivial  affections,  such 
as  quinsy  and  mumps. 

Bacteriology. — lint  micro-orgnnisms  are  the  cause  nf  the  nfTcction  there  is  no  longer 
room  for  doubi,  as  thcv  are  readily  cultivated  from  the  lesions.  Tliere  is  no  specific  tiacierlum 
cauMiig  Liidoc:irdilis.  but  many  varieties  can  he  found.  Of  the  species  that  have  ticcn  culti- 
vated may  he  mcntionrd  Stijjhylococcni  pyo^encii  aureus,  Staphylococcus  albuA.  Strepto- 
coccus pyogenes.  Micrococcus  l^nccolatus.  Bacillus  coli  communis.  Micrococcus  endocarditidis 
(of  Wt-ichsclhEium).  Bacillus  fcetidu»  (of  Frankel  and  Sanger),  the  gonococcus.and  the  tubercle 
bacillus. 

Morbid  Anatomy. — The  lesions  of  endocarditis  are  rarely  found  upon 
that  |jart  oi  the  endocardium  which  covers  the  muscular  substance  of  the 
heart  {mural  fnihycartiitis)^  but  are  almost  invariably  located  upon  the  valves 
{i*ai7niiar  endocarditis). 

Any  or  all  the  valves  may  be  affected,  but  the  disease  most  freijuently 
affects  the  mitral  and  aortic  valves,  except  in  fetal  life. 

'*  in  300  cases  of  endocarditis  studied  at  the  Pathological  Laboratory  of 
Berlin.  297  were  on  the  left  side  and  32  on  the  right  side ;  268  were  confined 
to  the  left  side  alone,  and  3  to  the  right  side  alone." 

The  disease  gives  its  earliest  manifestations  near  the  edges  of  the  valves, 
at  the  surfaces  of  contact.  One  should  be  aware  that  there  are  sometimes 
slight  defects  of  structure  to  be  found  in  connection  with  the  valves,  which 
may  be  mistaken  for  the  lesions  of  ihe  endocarditis.  Thus,  in  the  hearts  of 
infants  it  is  not  unusual  to  find  small  projections  from  the  valves,  comf>osed 
of  mucous  tissue  not  yet  absorbed,  but  bearing  a  p)artial  resemblance  to  the 
wans  found  in  endocarditis,  and  in  adults  thickenings  resembling  a  hem  at 
the  edge  of  the  mitral  valve,  depending  upon  irregular  union  of  the  two 
layers  of  endocardium  forming  the  valve,  are  sometimes  observed.  Not 
rarely  there  are  structural  defects  in  the  delicate  valvular  tissue  in  the  form 
of  small  fenestra. 

Endornrditis  probably  occurs  in  ronseqtience  of  a  slight  alteration  in  the 
endothelial  cells,  which,  because  of  the  circulating  toxic  products  of  disease, 
undergo  changes  similar  to  those  seen  in  the  capillaries  and  Ivmphatics  under 
similar  stimulation,  the  cells  tending  to  become  spherical  or  fusiform  in 
shape.     This  leaves  abnormally  large  crevices  between  them,  and  affords  an 
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Opportunity  for  the  direct  ifiijjlaiii;iiion  of  any  bacteria  circulating  in  the 
biood.  ()nce  in  such  a  nidus,  the  bacteria  produce  more  or  less  serious 
changes  according  to  their  biologic  peculiarities ;  or  it  may  be  that  the  infec- 
tion of  the  valve  is  indirect,  the  bacteria  reaching  its  tissue  through  the  coro- 
nary circulation,  in  support  of  which  it  must  be  jjojnled  out  that  the  lesions 
do  not  form  at  the  edges  of  the  valves  when  there  are  no  capillaries,  but  at 
the  lines  of  contact,  to  which  capillaries  extend. 

In  rheumatism  and  pneumonia,  which  are  the  most  common  causes  of  the 
disease,  the  changes  arc  of  a  comparatively  mild  type.  In  the  inunediaie 
neighborhood  of  the  invading  micro-organisms  there  is  necrosis  of  the  val- 
vular tissue,  whose  endothelial  cells  and  (icefier  connective-tissue  cells  change 
into  a  hyaiine  mass.      Beyond  this  an   infiltration  of  the  tissue  by  small 


Fig.  237. — Chronic  vcrrucow  endocarditis  uf  lli«  aortic  valves,  showing  llic  wirly  pro- 
jections Troni  tticir  edges.  The  valves  are  at  the  same  time  thickened  and  stiffened  by  scle- 
rotic cbungcs. 

round-cells  usually  occurs  in  the  valvular  structure.  Fibrin  is  deposited 
upon  the  abnormal  surface  of  the  valve,  layer  by  layer,  sometimes  including 
some  erythrocytes  and  letikocytes,  until  a  small  warty  excrescence  is  formed 
at  each  invaded  point.  This  form  is  known  as  verrucoses  polypase^  or  viilous 
emiocarditis,  according  to  the  size  and  appearance  presented  by  the  projec- 
tions upon  the  valves. 

The  vemicosities  are  not  infre(|uently  torn  loose  by  the  passing  blood- 
stream, causing  embolism,  while  small,  denuded,  sometimes  suppurating, 
ulcers  remain.  Cases  in  which  numerous  such  lesions  have  formed  are 
described  as  pustular  endocarditis. 

Combinations  of  vcrnicose,  polypoid,  villous,  and  pustular  lesions  can 
occur  upon  the  same  valve,  representing  different  conditions  caused  by  the 
infectious  agents.     The  condition  persists  for  a  longer  or  shorter  time,  and 
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then  gradually  passes  into  a  chronic  condition  in  which  rej)arative  changes 
take  place,  and  the  warty  excrescences  are  replaced  by  i^ermanent  connective 
tissue,  and  the  valves  reinforced.  These  changes  will  be  more  fully  distussed 
in  si>eaking  of  ihronic  ftulocanHtis. 

When  the  disease  is  caused  by  more  vinilent  micro-organisms,  the  changes 
are  correspondingly  more  destructive  and  the  condition  is  described  as 
uIcfraiA'e  or  ma/i^nan/  endoLardiiis.  In  this  form  of  the  diseai^e  the  a\'as- 
cular  tissue  of  the  valve  slowly  melts  away  before  the  invading  bacteria.  In 
the  deeper  fiarts  of  the  valve  the  layers  of  endocardium  may  be  se[>arated  !)y 
intermediate  purulent  collections,  which  later  evacuate  and  leave  extensive 
ulcerations  ujjon  one  or  the  other  valvular  surface.     The  normal  vessels  o^ 
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Fia.  838. — Nfalignnnl  endocarduis  of  an  aortic  valve,  showing  villous  pro)ectioiu  and  ulccra- 
Dons.     A  small  stick  is  introduced  into  a  fenestration  in  the  valve. 


the  valve  dilate,  and  new  vessels  are  formed.  There  is  a  slow  attempt  at 
ori^anization,  but  instead  of  having  smooth  borders,  the  lesions  almost  invari- 
ably heal  with  irregular  villous  prolongations,  consisting  of  granulation  lisstie, 
with  more  or  less  sui>erimposed  fibrin.  These  may  later  be  torn  loose  by  the 
passing  blood  and  liring  about  infectious  embolism  of  remote  organs. 

It  is  not  unusual  for  the  loss  of  tis.sue  from  combined  necrosis  and  suppu- 
ration to  bring  about  perforations  of  the  \^\\c%—ffftfstrafwn^ — so  thnt  Ihev 
are  no  longer  compHent  to  withstand  rhc  backward  flow  of  the  blood,  and 
when  the  fenestra  are  large  and  the  deslniction  is  progressive,  the  valve  mav 
remain  attached  to  the  heart  by  a  single  slender  jiedicle  which  itself  niav 
later  be  broken  and  pcnnii  the  valve  itself  to  enter  the  circulation  as  an 
embolus.  The  congenital  fenestrations  are  readily  diflfereniiated  from  th< 
of  endocarditis  by  the  absence  of  inflammatory  thickening  and  induration. 
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When  the  valvular  deslniction  has  not  extended  so  far,  one  surface  may 
be  eroded  and  weakened,  so  that  it  yields  to  the  pressure  of  the  blood  after 
closure,  and  allows  the  formation  of  a  pouch  called  an  acute  valvular  attrurysm. 
A  case  has  been  reported  in  which  a  warty  excrescence,  attached  by  a  thread 
of  endocardium  torn  from  the  edge  of  the  aortic  valve,  accidentally  entered 
one  of  the  coronary  arteries,  phi*,'ging  it  and  causing  almost  instant  death, 
with  syni[itoms  resembling  anyina  pectoris. 

Ulcerative  endocarditis,  being  infectious,  does  not  remain  localized  \x\yoi\ 
the  valve,  but  produics  lesions  in  the  tonus  arteriosus,  the  contiguous  myo- 
cardiimi,  and  part  of  the  aorta  as  well.  These  all  show  purulent,  degenera- 
tive, or  proliferative  changes. 

Sclerotic  endocarditis  or  chronic  endocarditis  is  a  chronic,  pro- 
gressive, sclerotic  affection  of  the  valves  of  the  heart,  characterized  by  thick- 
ening, stiffening,  calcification,  and  incompetency  of  the  valves.  It  some- 
times, perhaps  usually,  succeeds  acute  endocarditis.  It  may,  however,  occur 
as  an  independent  affection,  essentially  chronic,  progressively  destructive,  and 
ultimately  fatal. 

It  is  characterized  by  sclerosis  and  mineralization.  When  the  inflamma- 
tory phenomena  of  endocarditis  have  subsided,  the  process  of  repair  begins. 
Cicalri-^alion  of  the  denuded  surfaces  takes  place,  the  warty  excres<  ences  are 
sometimes  made  permanent  by  connective-tissue  proliferation,  and  the  infil- 
trated portions  of  the  valve  become  thickened.  In  this  manner  the  acute 
endocarditis  recovers,  but  leaves  behind  it  permanent  alterations  of  the  valves 
which  exert  a  marked  deleterious  influence  upon  the  circulatory  function. 
The  thickening  detracts  from  their  elasticity  and  stiffens  them,  so  that  they 
neither  close  easily  to  prevent  the  regurgitation  of  the  blood,  nor  open  readily 
to  permit  its  outflow,  and  the  projections  from  their  edges  offer  resistance  to 
the  streaming  blooil  ('obstruction). 

Contractions  of  cicatricial  bands,  and  especially  thickening  and  shorten- 
ing of  the  choriia  temiinac,  prevent  the  proper  closure  of  the  valves  (regurgi- 
tation). Calcification  of  the  poorly  nourished,  newly  formed  tissue  is  very 
common. 

In  cases  that  originate  per  se  the  appearances  are  different  because  there 
have  been  no  preceding  destructive  valvular  lesions. 

Primary  sclerotic  endo<arditis  receives  its  name  in  consequence  of  the  pro- 
liferative changes,  which  resemble  those  seen  in  the  rcjiair  of  inflammations. 
The  disease  is  proljably  more  correctly  spoken  of  as  fibrosis. 

Etiology. — Many  cases  depend  ujion  local  disturbances  of  nutrition  and 
resemble  '^atheroma"  of  the  blood  vessels.     It  is  essentially  a  disease  of  old 
age.    Kxcessive  physical  strain,  acting  as  a  trauma  of  the  valves,  may  predispose 
^^L  to  sclerotic  changes      Heredity  seems  to  f»Iay  a  |>art  in  the  etiology  of  the 

^^H  affection,  and  alcoholism,  gout,  chronic  rheumatism,  and  various  other  dis- 

^^H  orders  indicative  of  j.'eneral  bad  nutrition  or  followed  by  fibrosis  and  artcrio- 

^^1  sclerosis  are  associated  with  it.     Syphilis  is  also  a  probable  cause,  and,  like 

^^H  alcohol,  can  be  blamed  for  most  of  the  sclerotic  changes. 

^^B  Morbid  AnAtomy. — The   essential   lesions  of  sclerotic   endocarditis  are 

^^B  two — fibroid  induration  and  calcification.     The  valvular  leaflets  are  slowly 

^^B  and  insidiously  inva<]ed  by  a  progressive  dei)osil  of  fibroconnective  tissue, 

^^H  which  lakes  away  ihcir  elasticity,  produces  a  striking  oj^acity,  and  gradually 

^^H  transforms  them    into    thickened,   inelastic,  irregular,   badly  fitting   barriers 

^^H  with  curled,  thickened,  and  rounded  edges  that  sometimes  remain  competent 

^^B  to  maintain  the   integrity  of  the  circulation,  though   they  more  often  fail  to 

^^1  do  so.     The  valves  are  not  the  only  tissues  involved,  as  it  is  common  to  see 

^^H  the  chorda  tendinea?  thickened  and  shortened,  pulling  u^xsn  the  valves  so  as  to 

^^H  prevent  their  closure,  and  not  infrctjucntly  the  conus  arteriosus  so  involved 
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that  the  contraction  of  the  connective  tissue  reduces  the  size  of  its  outlet  to 

a  considerable  extent. 

Mineralization  of  the  fibroid  and  indurated  structure  is  frequent.  When 
the  destructive  process  coumion  in  the  vessels — atheroma  {</.  r.)— takes  [ilace 
upon  the  valves,  which  is  not  rare,  the  mineral  matter  is  deposited  beneath 
the  endocardium  in  the  form  of  flattened  jjlates,  which  may  project  from  the 
surface  of  the  valve  like  fish-scales.  When  the  mineralization  occurs  in  the 
deeper  tissues,  the  entire  valve  may  be  so  altered  in  texture  as  to  be  immov- 
able, brittle,  and  mineralized,  its  appearance  being  less  altered  than  its  texture. 
The  highest  degree  of  mineralization  proliably  occurs  in  the  aortic  valves. 

Sometimes,  but  probably  only  in  cases  in  which  acute  endocarditis  has 
denuded  the  valvular  leaflets  of  their  endothelium,  the  segments  unite,  and 
one  finds  ^uch  anomalies  as  two  aortic  leaflets  instead  of  three,  etc.  Careful 
examination  will  usually  make  clear  the  mode  of  formation,  but  the  extent 
of  the  deformity  may  l>e  such  that  in  the  narrowed,  elongated  conns  the 
partially  united  valves  may  close  the  opening,  with  the  exception  of  a  cen- 
tral slit  through  which  a  lead-pencil  will  scarcely  pass  (**  button -hole  " 
orifice ). 

Marked  stenosis  of  the  conus  arteriosus  is  probably  more  marked  after 
prenatal  endocarditis. 

As  the  sclerosis  progresses,  the  muscular  tissue  becomes  more  or  less  affected, 
atrophies,  and  is  re]jlaced  by  fibrous  tissue.  Hyaline  degeneration  of  the 
fibers  is  common,  amyloid  disease  of  the  muscular  tissue  is  said  to  occur, 
and  round-cell  infiltrations  scattered  here  and  there  throughout  the  muscle- 
cells  are  quite  rommon. 

Hypertrophy  of  the  ventricles  usually  occurs  to  compensate  for  the  valvular 
defects,  and  may  in  turn  be  followed  by  dilatation. 

Mural  endocarditis,  or  inflammation  of  the  endocardium  covering  the 
muscular  wa!U  of  the  heart,  is  not  rommon,  though  seen  in  acute  endocar- 
ditis. It  may  occur  in  consequence  of  myocardial  abscesses,  gumtnata,  or 
tuberculous  lesions  of  the  myocardium  extending  to  the  endocardium. 
Fibrin  deposits  upon  the  diseased  surface,  und  ]irotects  it  from  the  streaming 
blood  until  Licatricial  changes  can  be  completed. 

After  cicatrization  a  callous  spot  remains  upon  the  inner  wail  of  the  ven- 
tricle. 

In  atheroma  the  ventricular  endocardium  is  also  sometimes  involved,  but 
only  in  extremely  rare  cases  without  coiis|jicuous  alteration  of  the  valves. 

VALVULAR  INCOMPETENCE-INSUFFICIENCY  AND  STENOSIS. 

In  nearly  all  cases  valvular  incompetence  results  from  endocarditis.  It 
may,  however,  depend  upon  violent  muscular  exertions,  which  so  increase 
the  blood-pressure  as  to  cause  traumatic  injurj'  or  aneun.^smal  dilatation  of 
the  valves  and  upon  neoplasms  or  [)olypoid  excrescences  which  interfere  with 
their  pro])cr  movements. 

Valvular  incompetence  either  permits  the  regurgitation  of  blood  into 
the  cavity  of  the  heart  through  an  imi)erfectly  guarded  oriftce,  or  prevents  the 
escape  of  the  blood  through  a  contracted  o[)ening.  Insufficiency  with  regur- 
gitation results  trom  fenestration^  nt])!ure,  and  ulrcration  of  the  valves,  adhe- 
sion of  the  valves  to  the  wall  of  the  heart,  stiffening,  calcification,  and  fibroid 
induration  of  llievaKes,  so  that  closure  is  impassible.  Obstruction  or  steno- 
Bifl,  on  the  other  hand,  orrurs  when  polypoid  or  villous  verruca  form  upon 
the  edges  of  the  valves;  when  valvular  leaflets  have  united  by  inflammatory 
connective  tis.sue ;  when  fibroid  induration  has  narrowed  the  ventricular 
ostium,  or  when  marked  calcification  has  made  the  valves  immovable.     In 
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cither  case  the  function  of  the  heart  is  embarrassed.  The  extent  to  which 
the  enibarrassnieni  of  the  circulation  may  progress  will  defiend  in  i>art  upon 
the  i>artictilar  valve  affected  anU  the  age  and  vitality  of  the  jiatient  and  his 
ability  properly  to  compensate  by  hypertrophy^  etc.,  for  the  damage  done. 

CARDIAC  HYPERTROPHY. 

Cardiac  hypertro[)hy  is  tnlargenient  of  the  heart  depending  iifton  increase 
of  its  nuiscular  tissue.  It  is  both  simple  and  numerical,  the  number  and 
size  of  the  muscle-cells  being  increased. 

Etiology. —  U  has  but  one  immediate  cause — overwork. 

I-  Resistance  to  the  Action  of  the  Heart. — i.  Extrinsic  Resistance 
TO  THK  MuVEMENia  dk  THE  Hkart.— ((/)  'ITic  action  of  the  heart  is  greatly 
impeded  in  pfricarditis  with  adhesions.  It  is  in  cases  of  this  kind  that  some 
of  the  brircst  hearts  arc  seen. 

{h)  Displacement  of  the  heart  by  marhtd growths,  aneun;*sms,  empyemas, 
etc.,  increases  its  work  and  causes  it  to  hypertro|)hy. 

2.  Intrinsic  Resistance  to  the  Movemeni>.  of  the  Heart. — {a)  Vni- 
I'uiar  Ushns  with  insufficiency  and  obstruction  require  that  the  strength  of 
the  heart's  action  be  increased  to  compensate  for  ihe  impediment.  The  en- 
Inrgcmcni  of  the  heart  in  these  cases  is  usually  greatest  in  (he  |jarts  imme- 
diaiety  involved.  It  is,  however,  unusual  to  fmd  hypertrophy  of  a  single 
chamber,  licrause  it  is  almost  impossible  for  increased  blood-]>ressurc  to  be 
exerted  within  one  chamber  of  the  heart  without  in  some  measure  affecting 
the  others. 

The  bc*t  illustraiion  of  this  is  prob.ibly  seen  in  the  most  common  v.ilvular  lesion,  mitral 
repurKilntion.  In  ihisaffectiun.  when  llic  loft  ventricle  contracts,  rtll  the  blood  docs  not  escape 
from  its  cavity  into  ihf  aorta,  hut  some  of  it  niturns  to  the  left  auricle,  wliicli,  under  the  con- 
stant unusual  pressure,  is  obliged  to  ufTer  increased  rrsislance.  which  it  does  by  increasing  ihe 
amount  of  its  muscular  structure — hypertrophy.  The  increased  auricular  pressure  occasioned 
by  the  return  of  blood  from  tlic  ventricle  causes  obstruction  of  the  pulmonary  veins  and  capil- 
laries, from  whicti  the  blood  fiiils  lo  escape  into  thr  imUnonnry  vtlns.  and  compels  a  secondary 
hypertrophy  of  the  rigltt  ventricle  in  order  thai  the  blood  may  be  more  forcibly  driven  from 
them  into  I  tic*  Icfl  u  uncle. 

The  compensatory  hypertrophy  brought  about  in  this  wny  may  cause  the  thickneu  of  the 
right  vontncle  to  ct|ual  or  even  exceed  that  of  the  left.  When  extremely  hypcrtrophied.  the 
right  ventricle  may  fr^rm  the  apex  of  the  heart. 

Hyi>ertro]ihy  of  the  left  ventricle  usually  occurs  in  conseijiience  of  disease 
at  the  aortic  valve.  In  aortic  insufficiency  with  regnrj^itaiion  the  heart  may 
become  enormous,  meriting  the  term  a>r  hoinnum,  sometimes  applied  lo  such 
hearts. 

{h)  The  presence  of  cardiac  thrombi^  cardiac  ancnrv'sms,  morbid  growths, 
congenital  defects,  etc.,  all  predispose  to  hypertrophy  of  the  heart  by  increasing 
its  work. 

3.  Contraction  anu^  RioiniTV  of  the  Arterial  System. — Increased 
resistance  in  the  peripheral  circulation  frotn  abnomialilies  of  the  blood 
vessels  increases  the  work  of  the  heart  and  compels  it  to  hy[)crirophy.  The 
most  common  cause  of  this  resistance  is  urtrriosc/erosts^  but  there  are  cases 
on  record  in  which  congenital  coniraciions  of  the  arterial  system  and  abnor- 
mal narrowness  of  the  aorta  have  coexisted. 

\'iolent  physical  exertion  seems  to  irUerfere  with  the  cardiac  action  and 
lead  to  hvpertrophy.  This  may  depend  in  part  u[>on  the  difficulty  of  driving 
the  circulating  blood  through  rapidly  and  violently  contracting  muscles,  as 
well  as  in  the  unusual  demands  for  nutrition  made  necessary  by  the  increased 
work.     Athletes  of  all  kinds  experience  enlargement  of  the  heart. 

The  hypertroi)hy  of  left  ventricle  that  accompanies  ^right's  disease  of 
the  kidneys  depends  upon  excessive  stimulation  of  the  heart  by  noxious 
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products  retained  in  the  circulation,  as  well  as  upon  the  arterial  constriction 
resulting  from  the  same  cause. 

Diseases  of  the  lun^s,  such  as  emphysema,  by  causing  obliteration  of 
many  t'a|jiUaries  and  compression  oi"  ihe  remainder  by  the  distended  air- 
cells,  increase  the  work  of  the  right  ventricle  and  cause  its  hy]>crtroi>hy. 

II.  AbnormaJ  innervation  of  the  heart  is  a  not  infrequent  cause  of  hyper- 
iro]>hy.  The  h\perirophy,  under  these  circumstances,  is  rarely  considerable, 
and  is  likely  to  be  more  symmetric  than  when  depending  upon  obstruction. 
Irritation  of  the  vagus  ner\e,  such  as  occurs  in  ceriiiin  jjathologic  conditions 
of  the  mcduUa  or  in  irritations  in  the  peripheral  ncr\c  by  tumors,  etc.,  may 
lead  to  cardiac  hypertrophy.  Exophthalmic  goiter  is  almost  constantly  asso- 
ciated with  enlargement  of  the  heart,  i^resumalily  depending  upon  its  over- 
stimulation by  the  accumulated  jiroducts  of  the  gland. 

The  excessive  use  oi  tobacco,  coffee,  and  other  cardiac  stimulants  by  |>er- 
sons  susceptible  to  their  cfTc"  ts  may  also  cause  enlargement  of  the  heart. 

Morbid  Anatomy. —  The  hypertrophied  heart  is  abnormally  large  and 
heavy.  I'rom  the  normal  250  to  280  grams,  the  weight  niiiy  run  up  to  1600 
grams.  The  symmelr)'  of  the  organ  is  disturbed-  Hypertrophy  of  the  left 
ventricle  increases  the  lenglh  of  the  heart;  hy[>ertrophy  of  the  right  ven- 
tricle, its  breadth.  The  auricks,  when  hvpcrtrophied,  are  proUtbly  always 
dilated  as  well,  and  appear  unusually  large  and  prominent.  The  thickness 
of  the  ventricular  wall  is  always  greatest  near  the  base,  thinning  toward  the 
apex.  Indeed,  in  some  cases  this  thinning  at  the  ape.x,  while  probably  not 
abnormal,  contrasts  so  markedly  with  the  thickness  near  the  base  as  tosug- 
gcst  that  rupture  at  the  apex  during  the  powcrfiil  conirariions  would  be  an 
easy  accident.  It  is,  however,  unknown,  probably  because  of  the  direction 
of  the  muscular  movements. 

One  must  be  cautious  in  pronouncing  judgment  upon  hearts  which  have 
cexscd  to  act  in  systole  and  are  in  rigor  mortis.  Osier  recommends  that  they 
be  soaked  in  water,  thoroughly  relaxed,  and  then  measured.  Thickness 
beyond  30  to  25  mm.  indicates  hypertrophy  of  the  left  ventricle;  beyond 
4  to  7  mm.,  hypertrophy  of  the  right  venirii  le. 

The  muscular  substance  of  the  hypertrophied  heart  is  dark  red  in  color 
and  linn  in  texture.      It  cuts  with  resistance. 

The  hypertrophy  is  not  linu'tcd  to  any  particular  jiart  of  the  muscular 
stnicture,  but  in  theaffeclcd  chambers  involves  all  the  columnae  carneic.  mus- 
culi  papillares,  musctili  peciinatj,  etc.  The  following  forms  of  hyjiertrophy 
are  rlescribed : 

I.  Conceniric  hypertrophy^  in  which  the  vcniri<  ular  wall  is  thickened  at 
the  expense  of  its  cajiacity,  which  is  diminished.  This  must  be  exceedingly 
rare. 

n.  Simpie  hypertrophy,  in  which  the  ventricular  wall  is  thickened  without 
any  apparent  change  in  the  capacity. 

III.  Eccentric  hypertrophy  or  hypertrophic  Jifatation,  \\\  which  the  ven- 
tricuhr  ca|«icity  is  increased  and  the  ventricular  walls  are  hypertrophied. 
This  is  the  most  common  condition. 

So  long  as  a  hyf>ertro[)hied  heart  is  competent  to  carry  on  its  function 
without  producing  symptoms  indicative  of  circulatory  disturbance,  it  is  said 
to  be  a  sufficient  hypertrophy.  Insufficient  hypertrophy  signifies  either  that 
the  heart  has  been  unable  to  hypcrtroi.hy  sufficiently  to  overcome  its  eml>ar- 
rassmcnt,  or,  liaving  done  so.  has  sul>sef|uently  failed.  The  most  common 
outcon»e  of  this  insufficiency  or  lost  compensation  is  dilatation. 

The  results  of  cardiac  hypertrophy  may  be  serious.  An  overstimulated 
hypertrophied  heart  may  cause  so  great  an  increase  of  blood-pressure  as  to 
occasion  rupture  of  the  aorta  and  death,  or  so  increase  the  arterial  pressure 
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as  to  injure  the  vessels  and  capillaries,  especially  in  the  kidney,  and  thus  cause 
secondary  changes  in  the  organs.  Ii  also  predisposes  to  arteriosclerosis  and 
aix>plexy. 

CARDIAC  DILATATION. 

Cardiac  dilatation  is  an  increase  in  the  size  of  the  heart,  which  depends 
upon  the  strctrhing  and  yielding  of  the  muscular  walls. 

The  condition  may  be  atuif  and  without  ]>reiious  appreciable  disease  of 
the  organ,  or,  as  is  much  more  often  the  case,  chronic^  succeeding  hyper- 
tro])hy.  C  >n  this  account  dilated  hearts  may  have  abnonnally  thick  or  abnor- 
nialiy  thin  walls. 

Etiology. — There  are  two  immediate  causes  of  dilatation  :  {i)  Fiiiiure 
0/  the  tiutriiton  of  the  iardiac  wal/s ;  {2)  incrfascd  endocardia!  bhod- 
pressure. 

The  failure  of  nutrition  is  probably  the  most  frequent  cause  of  dilatation 
in  hypertrophied  hearts,  the  integrity  of  whose  tissue  depends  ii[jon  a  <  om- 
pensatory  increase  of  nutrition.  Tht*  capacity  oi  the  coronary  arteries  not 
being  unlimited,  the  heart  cannot  increase  in  bulk  indefinitely,  for  a  time 
must  come  when  the  muscle  will  demand  more  nourishment  than  it  can 
receive,  and,  failing  to  get  it,  will  begin  to  dc^'cntrrale.  In  nearly  all  cases 
the  ver)'  cause  that  ocrasions  the  enlargement  of  the  heart — endocarditis 
with  subsequent  sileroi^is — affects  the  orifices  of  the  coronary  arteries  and 
diminishes  their  ca]it>er,  gradually  shutting  off  the  blood-supply  of  the  heart 
when  it  is  most  needed. 

Sudden  acute  dilatation  is  sometimes  seen  in  typhoid  and  other  low 
febrile  conditions  associated  with  pencral  malnutrition,  and  after  excessive 
muscular  efforts  performed  by  those  in  somewhat  poor  physical  condition. 

Morbid  Anatomy. — The  heart  is  enlarged,  soft,  flaliby.  and  full  of 
blood.  The  dilatation  is  more  often  in  the  ri^ht  than  in  ihc  left  ventricle, 
and  more  frcijuently  in  the  left  than  in  the  right  aurirle.  The  most  extreme 
degree  of  dilatntion  is  probably  seen  in  aortic  insufficiency.  In  mitral 
stenosis  the  left  aurii  le  suffers  most,  and  n^ay  be  dilated  to  se\eral  times  its 
normal  size,  while  at  the  same  time  the  right  chambers  of  the  heart  are  also 
dilated.  It  is  usual  to  find  several  cavities  similarly  afTeclcd  and  distended 
with  blood. 

When  the  heart  is  opened,  the  large  si/e  of  its  cavities  and  the  flaccid 
condition  of  its  muscle  are  consjjjcuous.  The  walls  may  be  thin  or  thick, 
according  to  circumstances,  antl  the  existence  of  dihiiation  must  be  judged 
by  the  size  of  the  cavities.  'Ihc  aurimloventricular  orifices  arc  much 
enlarged  and  relaxeti,  and  the  vahes  show  undoubted  evidence  of  having 
been  incompetent.  The  muscular  substance  may  show  marked  ialty  degen- 
eration in  acute  cases,  moderate  degeneration  in  chronic  cases. 

If  one  ventricle  is  considerably  dilated,  the  sej^tum  ventriculorum  may 
encroach  upon  the  other. 

Pathologic  Histology. — When  the  cardiac  walls  arc  examined,  it  is 
found  that  marked  rellular  changes  are  present.  The  endocardium  is  apt  to 
apjKrar  clouded  or  opaque,  particularly  in  the  auricles,  and  the  muscle  is  apt 
to  show  signs  of  Ottty  degeneration.  It  may  be  uniformly  yellowish  in  color, 
or  show  irregular  yellowish  streaks  or  mottlings. 

When  examined  microscopically,  one  finds  fatty  metamorphosis  of  the 
mtiscular  substance  the  most  frequent  f>athologic  change. 

CARDIAC  ATROPHY, 

Atrophy  of  the  heart  is  not  uncommon.  It  occurs  chiefly  in  marasmatic 
conditions,  such  as  senility,  chlorosis,  phthisis,  star\ation,  ]>assive  congestion 
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with  increase  of  the  iniermiiscular  connective  tissue  of  the  organ,  and  in 
cases  of  pericarditis  in  which  the  heart  is  pressed  upon  by  dense  pericardial 
connective-tissue  bands.  Amyloid  disea:^e  of  the  kidneys  is  also  mentioned 
as  a  cause.  Cases  are  on  record  in  which  the  heart  is  said  to  have  been 
reduced  to  one-half  its  normal  size. 

When  examined,  ihc  atrophied  heart  is  found  to  be  smaller  than  normal, 
pale,  or  dark  brown  (brown  atrophy,  ^.  7'.),  flabby,  and  relaxed.  It  may  at 
lime^  present  what  is  described  as  a  "withered-apple"  appearance,  when 
the  epicardium  is  thrown  into  wrinkles  upon  its  surface. 

The  fatly  tissue  of  the  suhepi'  ardium  is  absorbed,  the  disappearance  of 
the  fat  being  associated  with  the  aj)]>earance  of  some  mucous  tissue.  The 
vessels  upon  the  surface  of  the  heart,  on  account  of  the  retraction  of  the 
diminished  tissue,  appear  to  be  abnormally  serpentine. 


PATHOLOGIC  PHYSIOLOGY  OF  THE  CARDIAC  DISEASES. 

It  is  erroneoiLS  lo  ronceive  of  the  different  cardiac  lesions  as  independent 
entities.  Every  imi)ortant  lesion  of  any  part  sooner  or  later  occasions 
embarrassment  of  the  whole  heart.  Disease  of  the  j>ericar<liuni  or  endocar- 
dium leads  to  fibroid  and  atrophic  changes  of  the  myocardium,  by  which  its 
expatislie  and  contractile  powers  are  diminished.  Disease  of  a  valve  is  com- 
pensated for  by  hypertrophy  of  the  wall  of  a  chamber,  which  in  its  turn  dis- 
turbs the  circulatory  equilibrium  of  the  whole  system  and  at  the  same  time 
demands  a  local  increased  nutrieiu  supply.  l)isea.se  of  the  coronary  artenes, 
by  diminishing  their  calihcr,  predisposing  to  thrombosis,  or  in  any  other 
manner  diminishing  the  nutrition  of  the  ventricles,  soon  ]iroduces  structural 
changes-  Thus  any  particular  lesion  of  the  heart  must  sooner  or  later  be- 
come a  disease  of  the  whole  heart.  The  manifestations  will,  however,  var)' 
according  lo  the  origin  of  the  lesion  and  the  associated  conditions.  These 
manifestations  i\o  not  always  occur  at  the  scat  of  primary  disease,  as  is  well 
shown  in  cases  of  mitral- valve  disease,  which  ultimately  produces  death  through 
dilatation  and  loss  of  compens;ition  of  the  right  side  of  the  heart. 

Ihe  conditions  found  in  the  heart  arc,  therefore,  extremely  com|)licated 
and  correlated,  and  the  consideration  of  the  pathologic  physiology  of  the 
heart  may  be  divided  into: 

1.  The  effect  of  cardiac  lesions  upon  the  heart  itself. 

2.  The  effect  of  cardiac  lesions  upon  other  viscera. 

3.  The  ffTect  of  lesions  of  other  viscera  upon  the  heart. 

I.  The  Effect  of  Cardiac  Lesions  upon  the  Heart  Itself. — The 
most  frei|ucnl  disease  of  the  heart  is  cndo<'ar<iitis,  its  lesions  appearing  in 
connection  with  the  valves.  Two  chief  results  follow — sfcfjosis  at\^  ret^ur^i- 
tiition.  The  left  side  of  the  heart  is  usually  affected — -the  mitral  valve  most 
commonly,  the  aortic  valve  next.  l*rimar)'  disease  of  the  right  valves  is  rare. 
Taking  the  valvular  lesions  .in  the  order  of  frequency,  we  have  to  consider: 

A.  Hitr&l  Iniufflci«iiC7.— This  »  failure  of  the  mitral  valve  properly  to  close  duriiie  the 
ventricular  systole  and  prevent  the  blood  from  escaping  into  the  auricle  instead  of  pacing 
into  the  aorta. 

\Mien  the  vcniriculnr  systole  occurs,  most  of  the  bloorf  passes  out  through  the  normaJ 
aortic  nrificc.  Iiut  some  returns  ag.iin  (o  the  left  auricle,  from  which  it  had  just  hcen  received. 
Durin){  the  auricular  diastole  the  auricle,  iherefore,  receives  a  double  source  of  supply,  hlood 
enicrinij  frum  the  lunjis  through  the  pulmonary  veins,  and  from  the  U'fi  ventricle  through  the 
imperfectly  closed  auriculoveniricular  orifices  guarded  by  the  diseased  mttml  valve.  This 
double  source  nf  supply  causes  the  blood-pressure  in  the  auricle  lo  rise,  so  that  at  the  time 
of  the  next  aurictilar  systole  a.  quantity  of  biood  beyond  the  normal  is  driven  into  the  left 
ventricle,  which  is  sliphtly  strrtched  in  cunstrquence  nnd  is  required  to  contract  more  forcibly 
lo  discharge  the  excess  of  blood.  Hypertrophy  of  the  left  ventricle,  therefore,  occurs  in 
mitr.1I  regurgitation.  'Hie  hypertrophy  is.  however,  not  the  result  nf  overcoming  n.  serious 
Impediment  to  the  circulation,  but  of  successfully  discharging  an  excessive  qunntity  of  blood. 
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It  is.  therefore,  not  so  great  ms  occurs  in  some  other  lesions.    TIte  ventricle,  however.  a5  U 

compcns.itc5  V/y  hypertrophy  for  its  extra  labor,  succeeds  in  driving  more  blood  into  tlic 
auricle  through  the  insufficient  valvp,  thus  m.iking  the  nicrea»ed  nuncuLir  pressure  perina- 
neni.  As  Ihc  orifices  of  the  pulmon.iry  veins  ari;  not  guarded  by  valves,  this  increase  in 
pressure  is  not  purely  nuncular.  but  soon  increases  the  pressure  within  the  pnlmonarv  veins 
and  their  radicles,  which  become  overdistended  with  bloud.  This  n»ay  cause  scLond-iry  dis- 
ease of  the  lungs,  but  leaving  that  out  of  consideration  At  ihc  present  moment,  it  must  be 
apparent  that  no  considcralile  increase  of  pressure  can  occur  in  the  dislril>ution  of  the  pul- 
mon;iry  veins  without  augmenting  the  prp>sure  in  tht*  pulmonary  artery  ;in<)  niaking  it  more 
difficult  for  the  right  ventricle  to  empty  itself  ag.iinst  dint  pressure.  This  increased  work  of 
the  right  venlricle  is  naturally  a  cause  of  compL-nsatory  hypcrlropliy  which  may  attain  consid- 
er.able  proportions.  The  balance  is  now  quilc  well  established,  and  we  And  that  the  disease 
of  ihe  mitral  valve  has  resulted  in  hypertrophy  of  the  left  ventricle,  dilatation  of  the  left 
auricle,  passive  congestion  of  the  lungs,  and  hypertrophy  of  the  right  ventricle.  So  long  as 
this  balance  is  mainiamed  the  individual  is  snk*.  but  should  secondary  changes  intcrfi-rc  with 
the  inlegriiy  of  the  tricuspid  valve, — and  this  can  happen  in  hypertrophic  dilaiaiion  of  the 
right  ventricle, — so  that  it  becomes  insufhcicnt  and  part  of  the  blood  dunng  the  ventricular  sys- 
tole returns  into  the  right  auricle,  not  only  does  the  right  auricle  lircotne  greatly  rntbarrassed 
by  having  to  work  against  a  double  obstacle, — the  increased  pressure  in  the  pulmonary  artery 
during  systole  and  the  excess  of  blood  received  during  diastole, — which  aoon  wear  it  out.  but 
during  the  period  of  tricuspid  insufficiency  the  increased  blood -pressure  in  the  right  auricle. 
caused  by  the  returning  blood  from  the  ventricle  during  systole,  is  felt  in  the  venae  cavt-e  and  a 
universal  venous  turgescence  results.  When  t}ie  disease  reaches  such  a  stage,  death  is  near, 
but  Its  immediate  cau-«  is  the  rtiiljarrnssnienl  of  Ihe  secondarily  affected  right  ventricle,  not 
of  the  primarily  disea:»ed  left  side  of  the  heart. 

The  primarily  diseased  mitral  valve,  though  originally  incompetent,  may,  while  the  con- 
ditions above  described  are  developing,  become  entirely  changed  through  the  development 
of  fibroid  changes  in  the  diseased  tissue,  so  that  the  valves  not  oidv  citibarrass  the  circiilntiun 
of  the  blood  by  failing  to  close  during  ventricular  systole,  but  also  fail  to  o))en  prof>erly  their 
contracted  segment,  and  thus  tilTer  obstruction  to  the  entrance  of  blood  into  the  ventricle. 
Thus  a  new  evil  is  added,  which  modifies  the  exisnng  balance  and  causes  further  changes. 

Afitrmurj. — Tlic  pathologic  lesions  are  accompanied  by  the  development  of  new  sounds 
of  the  heart.  In  mitml  regurgitalinn  this  sound  or  murmur  is  l»est  heard  at  the  apex  of  the 
organ  during  ventricular  systole.  It  is  variable  In  quality  and  intensity,  and  may  consist  in  a 
long-pitched,  sighing  sound,  or  a  higher  pitched,  blowing  sound.  It  is  synchronous  with  the 
first  sound,  which  it  may  replace.  Kollowing  the  sound  in  its  transmission  through  the  chest 
it  IS  most  distinctly  heard  in  the  left  axilla  and  ai  the  angle  of  the  left  scapula,  lite  time 
of  the  munnur  is  always  distinctly  systolic,  for  the  reas<in  Ujal  it  is  caused  by  the  passage  of 
tlie  blood  into  the  auricle  during  the  ventricular  systole. 

PuJjf. — The  £iilure  of  the  full  normal  quantity  of  blood  to  escape  into  the  aorta  with  each 
cardiac  jiulsrition  naturally  diminishes  the  acutencsa  of  the  pulse  and  affects  its  volume.  n»c 
rapidiiv  "ill  n'lt  «.liow  marked  altrral^ons  except  during  failure  of  com|ien«ation. 

B.  mtral  8t6D0Bta. — In  primary  mitral  stenosis  (he  blood  in  the  left  auricle  is  obstructed 
in  its  passage  through  Ihe  auriculovcntncular  orifice  into  the  left  ventricle.  The  immediate 
results  are  that  tlve  left  ventricle,  failing  lo  receive  enough  blood  to  work  upon,  may  atrophy 
in  uncomplicated  cases.  To  compensiire  for  the  obstruction  at  the  auriculoventricidar  orifice. 
the  left  auricle  is  bound  to  hypertrophy.  The  compensation  thus  afforded,  however,  increases 
the  pulmonary  pressure,  iinpedrs  the  exit  of  blood  through  the  pulmonary  capiilarie-s.  pn-dis- 
poses  10  disease  of  the  lungs,  and  increases  the  work  of  the  right  ventricle  so  that  the  second- 
ary cardiac  involvements  in  mitral  stenosis  arc  practically  identical  with  those  of  mitral  insuf- 
ficiency, and  failure  of  compensation  and  deith  occur  in  the  same  manner. 

Afifrmurs. — The  murmur  in  this  case  i^  c.iiised  by  the  blood  whirling  through  the  con- 
stricted orifice  during  the  auricular  systole.  The  sound  is  probably  formed  at  the  mitral  valve, 
and  is  most  distinctly  heard  directly  above  it.  The  direction  of  the  blood  passing  through  the 
orifice  is  directlv  flownward.  so  that  the  murmur  is  transmitted  to  the  epigastrium,  where  it  is 
most  distinctly  heard  at  the  cnsiforni  cartilage.  !i  is.  however,  nowhere  better  heard  than  at 
the  mitral  valve  itvclf.     It  can  also  be  heard  at  the  apex 

The  lime  of  the  murmur  is  usually  given  as  firrrrsto/u,  though  some  writers  believe  it  to  be 
systolic. 

Pu/jr. — As  the  essential  peculiarity  nf  the  lesion  is  inability  of  the  blood  readily  to  enter 
the  left  ventricle,  and  from  It  the  systemic  circulation,  it  of  necessitv  fotlous  that  the  pulse  will 
be  small  and  indistinct.  Combinations  of  mitral  stenosis  and  insufficiency  are  extremely  fre- 
quent, (orihi^  reason  already  explained, 

C.  Aortlo  Bt«lLOtlS. — Aortic  stenosis  is  the  most  frequent  senile  lesion  of  the  heart.  Tlie 
semilunar  valv(.-s.  because  of  fibrosis  or  calcificntion,  stand  out  in  the  way  of  the  blood  as  it 
passes  from  the  left  ventricle  into  the  aorta.  In  cases  without  romplicating  mitml  disease  the 
brunt  of  the  resulting  inconvenience  falls  upon  the  left  ventricle,  which,  failing  during  systole 
successfully  lo  discharge  its  contents  finds  iLself  overdistended  and  obliged  to  work  much 
harder.     Tlie  result  is  compensatory  hypertrophy. 

AftrrwHri. — Thr  murmur  accompanying  aortic  stenosis  is  formed  during  the  escape  of  the 
blood  from  the  ventricle  into  the  aorta.  It  is.  therefore,  systolic  m  time.  It  is  most  loudly 
heard  at  the  point  of  formation — 1.  e.,  over  the  aortic  valve  in  the  second  right  intercostal 
space. 
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with  increase  of  the  inienmiscular  connective  tissue  of  the  organ,  and  in 
cases  of  pericarditis  in  which  the  heart  is  pressed  upon  by  dense  pericardial 
connective-tissue  bands.  Amyloid  disease  of  the  kidneys  is  also  mentioned 
as  a  cause.  Cases  are  on  record  in  which  the  heart  is  said  to  have  been 
reduced  to  one-half  its  normal  size. 

When  examined,  the  atrophied  heart  is  found  to  he  smaller  than  normal, 
pale,  or  dark  brown  (brown  atrophy,  y.  z'.)*  Ilabby,  and  relaxed.  It  may  at 
times  present  what  is  descril>ed  as  a  "  withered-apple  "  appearance,  when 
the  epicardium  is  thrown  into  wrinkles  upon  its  surface. 

The  fatty  tissue  of  the  subepirardium  is  absorbed,  the  disappearance  of 
the  (at  being  associated  with  the  appearance  of  some  mucous  tissue.  The 
vessels  upon  the  surface  of  the  heart,  on  account  of  the  retraction  of  the 
diminished  tissue,  appear  to  be  abnonnally  ser])cntinc. 


PATHOLOGIC  PHYSIOLOGY  OF  THE  CARDIAC  DISEASES, 

Ft  is  erroneous  to  conceive  of  the  different  cardiac  lesions  as  indci>cndent 
entities.  Kvery  important  lesion  of  any  part  sooner  or  later  occasions 
enilmrrassmcnt  of  the  whole  heart.  Disease  of  the  pericarflium  or  endocar- 
diuni  leads  to  Iihroiti  and  atrophic  changes  of  the  myocardium,  by  which  its 
ex|»ansile  and  contractile  powers  are  diminished.  lJisea.se  of  a  valve  is  com- 
pensated for  by  hy]>ertrophy  of*  the  wall  of  a  chamber,  which  in  its  turn  dis- 
turbs the  circulatory  equilibnum  q\  the  whole  system  and  at  the  same  time 
demands  a  local  increased  nutricui  supply.  Disease  of  the  coronary  arteries, 
by  diminishing  their  caliber,  predisposing  to  thrombosis,  or  in  any  other 
manner  diminishing'  the  nutrition  o(  the  ventricles,  soon  produces  structural 
changes.  Thus  any  fiartit  ular  lesion  of  the  heart  must  sooner  or  later  be- 
come a  disease  of  the  whole  heart.  The  manifestations  will,  however,  vary 
according  to  the  origin  of  the  lesion  and  the  associated  conditions.  These 
manifestations  do  not  always  occur  at  the  seal  of  primar)-  disease,  as  is  well 
shown  in  cases  of  mitral- valve  disease,  which  ultimately  protluces  death  through 
dilatation  and  loss  of  com[)ensation  of  the  n^hl  side  of  the  heart. 

The  conditions  found  in  the  heart  are.  therefore,  extremely  complicated 
and  correlated,  and  the  consideration  of  the  pathologic  physiology  of  the 
heart  may  be  divided  into: 

1.  The  eflect  of  cardiac  lesions  upon  the  heart  itself 

2.  The  effect  of  cardiac  lesions  uf)On  other  viscera. 

3.  The  effect  of  lesions  of  other  viscera  upon  the  heart. 

I.  The  Effect  of  Cardiac  Lesions  upon  the  Heart  Itself. — The 
most  frt'i|uent  disease  of  the  heart  is  endocarditis,  its  lesions  appearing  in 
connection  with  the  valves.  Two  chief  results  follow — sUnosis  uml  r^^urs^i- 
tation.  The  left  side  of  the  heart  is  usually  affected — the  mitral  valve  most 
commonly,  the  aortic  valve  next.  Primary  disease  of  the  right  valves  is  rare. 
Taking  the  valvular  lesions.in  the  order  of  frequency,  we  have  to  consider: 

A.  MStr&l  Inanfflclency.— This  is  f.ti1ure  of  the  mitral  valve  properly  to  close  dunng  the 
ventnculiir  ^ysrolc  .ind  prevent  the  blood  from  rscnping  into  the  auricle  instead  of  passing 
into  the  aoria. 

When  the  %'eniricular  systole  occurs,  most  of  the  blood  possef  out  through  the  normal 
aortic  orifice,  but  snim^  returns  .igain  to  the  left  auricle,  from  which  it  hail  just  tteen  received. 
During  the  auricular  diastole  the  auricle,  therefore,  receives  a  double  source  of  supply,  blood 
entering  from  the  lungs  through  the  pulmonar>'  veins,  and  from  the  left  ventricle  through  the 
inipcrfi'ctly  closed  auriculoveniricular  urificeA  R«.\rdcd  liy  the  di>eaaecl  mitral  valve,  Th(« 
double  Source  rtf  supply  causrs  the  ttlood-prcs^ure  in  the  auricle  (o  rise,  su  that  at  the  time 
of  the  next  nnrjcular  svsiole  a  quantity  of  blood  beyond  the  normal  is  driven  into  the  left 
ventricle,  which  1*  slightly  stretched  in  consequence  and  is  required  to  contract  more  forcibly 
10  discharge  the  excess  of  blood.  Hypertrophy  of  the  Irft  vcnlricle,  therefore.  Qccurs  in 
mitr.»l  regiirgitntion.  The  hypertrophy  is,  however,  not  the  result  of  overcoming  a  wrioui 
impediment  to  the  circulation,  but  of  successfully  discharging  an  excessive  quantity  of  blood. 
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It  is,  ibercforc.  noi  so  greal  as  occurs  in  some  other  lesions.  The  ventricle,  however,  os  li 
conipensale^  by  hyperirophy  for  its  extra  labor,  succeeds  in  driving  more  blood  into  the 
auricle  through  the  in&ufficieni  vatve,  thus  making  the  increa&ecl  auricuLir  pressure  pemia- 
nent.  As  the  orifices  of  ihc  pulmonary  veins  are  not  guarded  by  valves,  this  increase  in 
pressure  is  not  purely  auricut.-ir.  bui  sotin  inrrrase_s  the  pressure  within  the  piilmonnr)'  veins 
and  their  radicles,  which  become  overdnttended  xviih  blogd.  This  may  caufte  srcondary  dis- 
ease of  the  lungs,  bui  leaving  that  out  of  constderaiion  at  the  present  moment,  it  must  be 
apparent  Ihai  no  con«dcrable  incn-ase  of  pressure  can  occur  in  the  distribution  of  the  pul- 
monary veins  without  augroentmg  the  pressure  in  the  pulniiuuiry  artery  and  making  M  more 
dlffieull  for  the  right  ventricle  to  empty  itself  against  that  jircssurc.  This  increased  work  of 
the  right  vcnlritle  is  naturally  a  cau.<ic  of  compensatory  hyperlropiiv  which  may  attain  comtid- 
erable  proportions.  The  iMtlaace  is  now  quite  well  establislied,  and  we  find  that  the  disease 
of  ihc  mitral  valve  has  resulted  in  hypertrophy  of  the  left  ventricle.  dilniLition  of  the  left 
auncle.  passive  congesiion  of  the  lungs.  an<l  hypertrophy  of  the  right  ventricle.  So  loni;  o» 
this  balance  is  niainiained  the  individual  is  safe,  but  should  secondary  changt^s  interfere  with 
the  integrity  of  the  tricuspid  valve. — and  this  can  hap[>en  in  hypertrophic  dilatation  of  the 
right  ventricle. — so  that  it  becomes  insufhcicnl  and  jmrt  of  the  hlood  during  the  ventricular  sys- 
tole returns  intu  the  right  auricle,  not  only  does  the  nglit  nuiiclc  become  greatly  embarrassed 
by  having  to  work  against  a  double  obstacle. — the  increased  pressure  in  the  pulmonary  nrlery 
during  systole  and  the  excess  of  blood  received  during  dia!4tole. — which  soon  wear  it  out,  but 
during  the  period  of  tricuspid  insuffit^ency  the  increased  blood*pre«sure  in  the  right  auricle, 
caused  by  the  returning  blood  from  the  ventricle  during  systole,  is  felt  in  the  venre  cav«  and  a 
universal  venous  turgcscence  results.  When  the  dise.nsc  reaches  such  a  stage,  death  is  near, 
but  its  immediate  cause  is  the  ernbarrasiinient  of  the  secondarily  affected  right  ventricle,  not 
of  the  primarily  diseased  left  side  of  the  heart. 

The  primarily  diseased  mitral  valve,  though  originally  incompetent,  may.  while  the  con- 
ditions above  described  are  developing,  become  entirely  changed  through  the  development 
of  fibroid  changes  in  the  diseased  tissue,  so  that  the  valves  not  only  embarrass  the  circulation 
of  the  blood  by  failing  to  close  during  ventricular  systole,  but  also  fail  to  open  properly  their 
contracted  segment,  and  thus  oft'er  obstruction  to  the  entrance  of  blood  into  tlie  ventricle. 
Thus  a  new  evil  is  .idded.  which  modifies  the  existing  balance  and  c.iuscs  further  changes. 

Murmun. — The  pathologic  lesions  are  accompanied  by  the  deviilopmcnt  of  new  sounds 
of  the  heart.  In  mitial  regurgitation  this  sound  or  murmur  is  best  heard  at  ihr  apex  of  the 
organ  during  ventricular  systole.  It  Is  variable  in  quality  and  intensity,  and  may  consisi  in  a 
Iiing-pitched,  sighing  sound,  or  a  higher  pitched,  Idowing  sound.  It  is  synchronous  with  the 
first  sound,  which  it  may  repUico.  Following  the  sound  in  its  iransnussion  through  the  chest 
it  IS  most  dbtinctly  heard  in  the  left  axilla  and  at  the  angle  of  the  left  scapula.  The  time 
of  the  murmur  is  always  distinctly  svsiolic,  for  Ihc  reason  that  it  is  caused  by  the  |Hissage  of 
the  blood  into  the  auncle  during'thc  ventricular  systole. 

/*«/;«,— The  failure  of  the  full  normal  quantity  of  blood  to  escftpe  into  the  aorta  with  each 
cardiac  pulsitinn  n.Tturally  dimmishes  the  aciiteness  of  the  pulse  and  affects  its  volume.  TIte 
rapidiiv  V*  ill  not  sliow  nt.irked  alterations  except  during  failure  of  compensation. 

B.  iBKltnJ  atenosU.— In  primary  mitral  stenosis  the  blood  in  the  left  auricle  is  obstructed 
in  its  passage  through  the  auriculov'cntncuiar  orifice  into  the  left  ventricle.  Tlu- immediate 
results  are  that  the  left  ventricle,  failing  to  receive  enough  blood  to  work  upon,  may  atrophy 
in  uncomplicated  crises.  To  compensate  for  the  obstruction  at  the  auriculoventricular  orifice, 
the  left  auricle  is  bound  to  hyperiropliy.  The  compensation  thus  nfforded,  however,  increases 
the  pulmonary  pressure,  inifwdes  the  exit  of  bloitd  throuuh  the  pulmonary  capillaries,  predis- 
poses to  disease  of  the  lungs,  and  increases  the  wi-rk  of  the  right  ventricle  so  that  the  second- 
ary cardiac  involvements  in  mitral  stenosis  are  practically  identical  with  those  of  mitral  insuf- 
ficiency, and  failure  of  compcnsjition  and  death  occur  in  the  same  manner. 

Murmurs. — The  murmur  in  this  case  is  caused  hy  the  blood  whirling  through  the  con- 
stricted orifice  during  the  auricular  svstole.  The  sound  is  probably  formed  at  the  mitral  valve, 
and  is  most  distinctly  heard  tlirectly  above  it  The  direction  of  the  blood  passmg  ihr<ingh  the 
orifice  is  directly  downward,  so  that  the  murmur  ts  transmitted  10  the  epigastrium,  where  it  is 
roost  distinctly  heard  at  the  cnsiform  cartiLngc.  It  is,  however,  nowhere  better  heard  than  at 
the  mitral  valve  itself.     It  can  rIso  be  heard  at  the  apex 

The  time  of  the  murmur  is  U5u.illy  given  as  fresyitoiu,  though  some  writers  believe  it  to  be 
systolic. 

Pulse. — As  the  essential  peculiarity  of  the  lesion  is  inability  of  the  blood  readily  lo  enter 
the  left  ventricle,  and  from  it  the  systemic  circulation,  it  of  necessity  follows  that  the  pulse  will 
be  small  and  imlistinct.  O>mbinat;onsof  mitral  stenosis  and  insufficiency  are  extremely  fre- 
quent, for  the  rerisoii  already  explained. 

C.  Aortic  StenoBla. — Aortic  stenosis  is  the  most  frequent  senile  lesion  of  the  heart.  The 
semilunar  valves,  l.fcause  of  fibrosis  or  calcification,  stand  out  in  the  way  of  the  blood  ns  it 
passes  from  the  left  ventricle  into  the  aorta.  In  cases  without  comjilicaling  mitral  disease  the 
brunt  of  (he  resulting  inconvenience  falls  upon  the  left  ventriile,  which,  failing  during  systole 
successfully  to  discharge  its  contents,  finds  itself  overdistended  and  obliged  to  work,  much 
harder.     The  result  is  compensatory  hyjiertrophy. 

Murmurs. — llie  murmur  accompanying  aortic  stenosis  is  formed  during  the  escape  of  the 
blood  from  the  ventricle  into  the  aorta.  It  is,  therefore,  systolic  in  time.  It  is  most  luudly 
heard  at  the  point  of  formation — i.  e..  over  the  aortic  valve  in  the  second  right  intercostsil 
space. 
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Table  ok  Cnihicardial  Murmurs.^ 


OlDDt  OF   FbBQOBNCV. 

AXEA. 

Tmi. 

Tkaksmhsioh. 

LmoN. 

X.  Mttrnl  recurgiiation  .   .   , 

Apex, 

Systolic. 

Left  nxllla  end  angle 

of  Irf!  acapuLi. 

InFUfficiency. 

a.  Aortic  oti&truciion     .    .    . 

Aortic. 

Systolic. 

Into  carotid. 

SlenosU  or 
roughening. 

3.  Aortic  regurgilation     .   . 

Aortic. 

Diastolic. 

Along  fttcmum  (0 
en*ifonn. 

Inbufficicncy. 

4.  Mitral  obstruction     .    .   . 

An  inch 
above  apex. 

Prcsysiolje. 

Not  transmitted. 

Stenosis. 

5.  Tricuspid  rtgurgiI:it)on    . 

Midsternnl.     Svstolic. 

Toward  cpi(*n^trium. 

Instifficiencv. 

6..  Tricuspid  obsiruction  ,    . 

Midstcrn.il.    r*resv5tolic. 

Nnt  transmitted. 

Stenosis. 

7.   Pulmonary  obslruclion    . 

Pulmonary.    Systolic. 

Into  pulmonaf)-. 

Stcnnsii  or 
roiiylienine. 

8.  Pulmonary  regurgitation 

Pulmonary.    Diastolic. 

Downward  along 
Sicmutn. 

Insufficiency. 

The  Formation  of  Cardiac  Bfurmurs. — Tht-  murmurs  of  valvular  defects  were  supposed 
by  LaMincc  U'  dcixinl  upon  ilu-  ic-.i>ii;incf  which  the  blood  meets  in  passing  through  the  rough- 
ened and  narrowL-d  valvular  orifices.  Recently,  however,  a  different  theory  has  received  strong 
support,  and  it  is  now  commonly  believed  that  the  sound  depends  u[>on  the  eddies  thai  are 
formed  by  the  circulating  blood  as  it  passes  rapidly  through  a  narrow  opening  into  a  latter 
space.  The  arguments  in  favor  of  this  theory  arc  lh.it  murmur*,  arc  sometimes  heard  when  no 
valvular  defects  ciist.  and  that  undrr  certain  circ ^lm^lnMces  murmurs  develop  in  ihc  vein*  out- 
side of  the  heart,  without  any  rougliening  to  account  for  ihem.  It  is  aho  true  that  valvular 
defects  someliincs  exist  without  murmurs,  and  that  the  loudness  and  quality  of  the  murmur 
bear  no  relationship  to  the  character  of  the  valvular  lesion. 

The  blood-pressure  makes  grent  difference  In  the  character  of  a  murmur,  increase  of 
pressure  being  associated  with  increase  in  its  harshness,  diminution  of  the  pressure  with  dimin- 
ished harshness  and  sometimes  witli  iis  dis.-ippc.inincc.  Tor  this  rea^nn  the  ex.Tminntiiin  of  the 
heart  uf  a  patient  quietly  reclining  in  bed  or  in  an  easy-chair  should  not  be  sufficient,  but  some 
mtiscular  efforts  should  be  required  by  which  his  blood -pressure  will  be  elevated  and  any 
existing  murmur  made  audible. 

Cardiac  failure  is  the  inability  of  the  heart  10  maintain  its  functional 
activity. 

I.  KxTRiNSic  Causes. — Artrmia  (pcrniiioiis  anemia),  infection,  and  in- 
toxication may  bring  about  degenerative  changes  in  the  heart  mtisole,  which 
destroy  its  contractile  |)owers.  In  jternicious  anemia  the  very  marked  fatty 
degeneration  is  sufficient  to  account  for  the  failure,  and  in  typhoid  fever  and 
other  infectious  and  toxic-  processes  the  hyaline  and  fatty  changes,  as  well  as 
the  occasional  fragmentation  of  the  cardiac  nuiscles,  explain  it. 

Violent  Muscular  Activity. — Extreme  musciikir  activity  produces  a  vers* 
marked  increase  in  the  blood-pressure,  and  throws  a  marked  strain  upon 
the  left  ventricle.  This,  with  its  inxoUcd  changes,  is  experienced  by  all 
who  make  occasional,  though  unusual,  elToris, — running  for  a  car,  hastening 
np  a  long  flight  of  stairs,  riding  a  bicycle  up-hill.  etc.,^and  manifests  it^elf 
in  shortness  of  breath  and  palpitation  which  lictome  decidedly  nncomfortablc. 
Carried  to  an  extreme  det^ree^  this  increa.se  of  ])rt.'ssure  and  sudden  unwonted 
action  of  the  heart  may  bring  about  its  acute  dilat^ition  and  ultimate  failure. 

Jiupture  of  tfic  heart  or  of  aneurysms,  with  escajtc  of  blood  into  the  peri- 
cardium, may  cause  death  in  a  few  moments  by  pressure  upon  the  atirides  and 
great  veins  and  preventing  the  entrance  of  b(oo<.l  into  the  heart,  thus  lessen- 
ing the  output  of  blood  from  the  ventricles  and  leading  to  death  from 
obstruction  of  the  circulation. 

Asphyxia. — Whether  caused  suddenly  by  ligation  of  the  windpipe,  or 
slowly  by  disea.se  of  the  lungs,  cardiac  failure  is  the  invariable  outcome. 

With  the  cessation  of  oxygenation  and  the  accumulation  of  CO,  in  the 
blood,  the  n;edulla  oblongata  is  stimulated  and  sends  inhibitory  impulses  to 
•  Tabulated  bv  Dr.  U.  Franklin  Stahl. 
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the  heart  along  the  pneumogaslric  nen-e.  The  tendency  of  these  impulses 
is  to  slow  the  heart  and  diminish  the  discharge  of  blood  from  the  ventricles. 
The  stimuiairon  of  the  respiratory  cenier  now  causes  active  muscular  move- 
ments whose  tendency  is  to  increase  the  blood-yjressure  in  the  great  veins 
and  increase  the  quantity  of  blood  that  is  to  enter  the  heart,  thus  tcndiny^  to 
increase  the  work  of  the  right  ventricle  in  spite  of  the  inhibitory  influences. 
Increasingly  powerful  impulses  reach  the  heart  through  the  cardiac  ncr\-es, 
tcndmg  to  overthrow  the  effect  of  the  pneuniogastric  slimulalion  and  increase 
the  ventricular  action  and  produce  rise  of  blood  pressure  in  the  aorta. 

The  condition  is  well  drscribed  by  Lazarus-Barlow  :  "  Four  forces  .ire  acting  upon  the  n^t 
heart :  (x)  Upon  the  ventncular  wall  are  acting  (indirectly) accelerator  impul&es  which  caJl  for 
coniraciion  of  the  veniriclr  ar  whaicver  cost,  on  beh.ilf  of  the  body  generally,  and  t)ei>ide« 
them — ^2)  inhibitory  impulses  which,  thuu^h  protecting  the  he.-irt,  nevertheless,  .-it  the  same 
lime,  lead  to  diastolic  dilaution  of  the  ventricle ;  (3)  behind  is  x\\\  enormously  increased  venous 
pressure;  ^4>  in  front  is  .m  impfdimcnt  in  the  sh^pc  of  increased  aortic  prcs^nn*.  Bui  from 
(he  nature  uf  the  case  the  initi;il  diflicultf — 1.  <■.,  the  deficieni  atiratiun  uf  ilir  blood — nol  only 
continues,  but  becomes  rapidly  more  urgent,  and  ultimately  the  cardio-inhibitory  cenier  be- 
comes itself  asphvxi.nted  .ind  ce.-i-ses  to  act,  .ind  Ihtr  heart,  left  in  a  dilated  rnndilion  and  having 
itself  been  supplied  during  tlie  crisis  with  venous  tilood.  is  gi\  en  over  tu  the  unrrsirnined  action 
of  the  three  remaining  forces.  Unrcsirained  by  vagui  action,  and  perhaps  rhrectlv  urged  by 
the  accelerators,  overfilled  during  diisiole,  it  contracts  mpidly  hut  feebly  untd  at  List  the  dila- 
tation is  .such  and  the  exhaustion  i»  <>uch  th;it  it  can  no  longer  cope  with  its  contrnis  Evca 
the  whole  reserve  power  of  the  ventricle  is  not,  as  a  rule,  used  up.  for  if  an  incision  be  mode 
Into  the  arretted  rifjht  venlncle  of  a  dog  thut  hiix  been  asphyxiiitf^d.  there  will  be  a  short  nlum 
of  systolic  Lontmction  when  :i  portion  of  the  imprisoned  blood  has  escaped  through  the  artihcial 
opening.' 

2.  Intrinsic  Causes. — ^Thc  intrinsic  causes  depend  upon  pericardial  ad- 
hesions, valvular  defects,  thrombi,  congenital  defects,  and  other  conditions 
which  necessitate  a  very  marked  increase  in  the  work  of  the  heart.  It  is  true 
that  all  these  causes  are  of  tnore  or  less  protracted  duration  and  associated 
with  the  condition  of  hypertro[thy  known  as  compensatiou^  but  as  the  defects 
to  be  compensated  for  are  not  in  most  cases  constant  in  quality,  but  increase 
in  the  course  of  lime, — stenosis  following*  insul!iciency  of  ihc  valves,  growth 
of  thrombi,  neoplasms,  etc.. — the  hypertrophy  required  to  maintain  the  equi- 
librium is  increasing  and  the  demands  upon  the  muscular  wall  more  and  more 
exacting,  until  the  excess  of  labor  is  followed  by  exhaustion  and  the  hyper- 
Irophied  ventricle  fails  to  respond,  dilates,  and  *' compensation  has  failed." 

In  addition  to  these  conditions  it  must  be  remembered  that  the  conditions 
that  occasion  valvular  defects  also  occasion  arterial  defects,  and  that  the  cor- 
onary arteries,  being  situated  at  a  short  distance  from  the  aortic  valves,  are 
early  diseased,  thus  obstructing  the  normal  supply  of  blood  to  the  ventricular 
walls  and  hastening  the  retrogressive  changes. 

Indeed,  disease  of  the  coronary  arteries  may  cause  death  in  hearts  free  of 
valvular  defects  and  without  hvpenrophy  —  atti^'na  pectoris — just  as  well, 
though  not  so  fre(|uenily,  as  in  hypertrophied  hearts  with  valvular  defects. 

In  nearly  all  cases  of  (ailure  of  compensation  failure  of  nutrition  jilays  an 
important  part. 

11.  The  EH'ect  of  Diseases  of  Other  Viscera  upon  the  Heart. — 
While  il  is  unquestionably  tnie  ihat  the  heart  is  profoundly  influenced  in 
exophthalmic  goiter  \q.  r*. ),  for  some  reason  not  yet  positively  determined, 
and  equally  influenced  in  certain  pychic  conditions,  as  well  as  more  or  less 
disturbed  in  dyspeptic  affections,  the  organs  whose  morbid  conditions  most 
profoundly  influence  the  heart  are  the  lung  and  the  kidney. 

A.  Effect  of  Pulmonary  Disease  upon  the  Heart. — The  pulmonary  dis- 
eases that  exert  the  most  marked  inlluence  upon  the  heart  are  characterized 
by  ol>struciion  of  the  vessels  and  embarrassment  of  the  right  heart.  The 
chief  of  these  is  rmphysnna  (^.  r. ),  in  which  the  walls  of  the  air-cells  arc 
unduly  stretched,  the  capillaries  also  stretched  and  attenuated,  and  finally 
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obliterated.  The  work  of  forcing  the  blood  through  the  narrowed  capillaries, 
and  the  greater  work  of  getting  all  the  blood  through  the  diminished  number 
of  capillaries,  falls  \ipon  the  right  heart,  whose  ventricle  compensatorily  hyper- 
trophies. The  i)aTient  experiences  little  difficulty  so  long  as  the  hypertrophy 
is  sufficient,  but  as  the  inilmonarj*  conditions  become  worse  and  worse,  the 
lax  upon  the  ventricular  wall  increases  and  dilatation  with  tricuspid  regurgita- 
tion come  on.  With  the  tricuspid  regurgitation  appears  most  marked  venous 
engorgement,  as  the  blood  which  should  be  passed  out  of  the  pulmonary 
artery  is  in  part  returned  to  the  right  auricle  and  retards  the  escape  of 
blood  from  the  veins. 

In  this  manner  pulmon;iry  obstruction  reacts  upon  the  heart  and  t«ay 
cause  death  by  failure  of  the  right  ventricle  successfully  to  compensate. 

B.  Effect  of  Renal  Disease  upon  the  Heart.^Nephritis  reacts  upon  the 
heart  through  poisons  which  are  retained  in  the  circulation  and  siimulate  the 
vasomotor  ncr>-es.  1'hrough  their  action  the  arterial  blood-pressure  is  in- 
creased and  extra  labor  thrown  upon  the  left  ventricle,  which  hypertrophies. 
The  hypertrophy  is  rarely  great. 

III.  The  EHect  of  Disease  of  the  Heart  upon  the  Other  Viscera. 
— Every  departure  from  the  normal  action  of  so  important  an  organ  as  the 
heart  is  attended  by  disturbances  in  some  part  of  the  economy.  The  most 
marked  general  effects  are  shown  in  chronic  heart  disease,  where  the  venous 
congestions  are  characterized  by  cyanosis,  congestion  of  the  lungs,  general 
venous  congestion,  with  consequent  cirrhosis  of  the  liver  and  kidneys,  varicose 
veins,  hemorrhoids,  ascites,  edema,  genera)  tissue  malnutrition,  and  general 
predisposition  to  infection  of  all  kinds. 


DISEASES  OF  THE  ARTERIES. 

Hypertrophy  of  the  arteries  is  not  uncommon,  and  is  seen  in  cases 
in  which  i>ermanent  collateral  circulation  is  established  and  in  all  cases  in 
which  hypertrophic  or  neoplastic  formations  cause  any  part  of  the  body  to 
require  a  constantly  increasing  blood-supply. 

Atrophy  of  the  arteries,  depending  upon  profound  anemia  and 
marasmus,  may  be  general  to  the  entire  vascular  system,  and  may  occur  sim- 
ultaneously with  atrophy  of  the  heart  from  the  same  general  causes. 

Local  airofihy  of  arteries  is  seen  10  follow  obstruction  by  ligation,  throm- 
bosis, etc.  ihe  artery  no  longer  being  required  for  the  transmission  of 
blood,  gradually  diminishes  to  a  mere  fibrous  cord,  the  muscular  tissue  all 
disappearing.  In  cases  of  amputation  the  arteries  of  the  stump  diminish  in 
size  in  keeping  with  the  needs  of  the  tissues  to  be  supported. 

Atrophy  of  the  muscular  tissue  occasionally  follows  overdistention  of  the 
vessels. 

Fatty  degeneration  of  the  arteries  may  affect  the  intima,  the 
media,  or  the  advenlitia. 

Fatty  thgfneratiou  of  the  intima  occurs  in  the  larger  vessels  and  in  the 
capillaries.  In  the  former  it  is  most  common  in  the  condition  later  to 
be  described  as  atheroma,  and  depends  upon  disturbances  of  circulation 
in  the  vasa  vasorum.  In  the  latter  it  is  the  result  of  profound  anemia, 
marasmus,  and  certain  fonns  of  intoxication.  Profound  hemorrhages  are 
also  sometimes  followed  by  sudden  fatty  degeneration  of  the  capillary  blood 
vessels  of  the  retina,  with  hemorrhage  and  consequent  sudden  blindness. 

In  the  larger  vessels  the  lesions  appear  as  larger  or  smaller,  opaque,  yel- 
lowish-white, slightly  elevated  spots.  When  a  section  is  made  through  such 
a  spot,  the  endothelial  cells  are  found  infilirated  with  fatty  granules  and  are 
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sometimes  desquamated.  The  lower  layers  of  the  intima  contain  occasional 
areas  filled  with  fatty  droplets. 

Fatty  {ie^auraihn  of  the  mrdia  affects  the  muscle-celLs,  which  are  gradu- 
ally destroyed.  By  diminishing  the  resisting  power  of  the  vessel-wall,  the 
condition  predisposes  to  rupture  of  ihe  vl'sscI  or  yielding  of  its  wall,  with 
the  formation  of  aneurysm.  Calcification  of  the  media  ver>'  frequently  fol- 
lows the  I'atty  change,  probably  de[>ending  upon  the  same  cause. 

Faftv  dr^ertfratiofi  of  thf  advfntitia  is  without  much  interest  or  impor- 
tance.    It  occurs  in  inflammatory  conditions  and  in  various  necroses,  etc. 

Amyloid  disease  of  the  arteries  i.s  common,  especially  in  the  stualler 
vessL'U  of  the  liver,  kidney,  and  spleen.  The  change  is  first  seen  in  the 
intima  of  the  larger  vessels  and  the  media  and  adventiiia  of  the  smaller  ones. 
The  change  <  an  he  observed  to  excellent  advantage  in  the  delicate  capillary 
loops  of  the  reaal  glomeruli. 

Hyaline  degeneration  of  the  vessels  is  not  uncommon.  Unfortu- 
nately, the  latitude  given  by  authors  to  the  term  *•  hyaline"  makes  it  prob- 
able that  not  all  the  conditions  in  which  it  is  said  to  occur  are  similar. 
Probably  the  mo.^t  frequent  occurrence  of  hyaline  degeneration  takes  place 
in  the  intima  of  the  large  arteries  and  results  in  its  gradual  transt'omiation 
into  homogeneous,  anucTear  substance  descending  to  the  media  and  involv- 
ing some  of  the  nmscle-cells.  This  change  often  marks  the  inception  of 
atheroma. 

Calcification  of  the  vessels  is  common  in  old  age  and  in  chronic  inflam- 
matory conditions.  It  depends  largely  upon  an  altered  or  diminished  circu- 
lation within  the  vasa  vasorum.  Calcification  of  the  intima  of  the  vessel 
following  atheromatous  changes  takes  the  form  of  calcareous  plates,  which 
may  be  dejKJsited  beneath  tlie  endothelial  layer  or  may  project  through  it 
and  appear  like  fish  ficales  imbedded  in  the  tissue. 

In  senility  it  is  most  frL-rjuent  in  the  media,  where  the  mineral  salt  is 
deposited  in  streaks  between  the  layers  of  muscular  tiss\ie.  Sometimes  the 
deposit  takes  on  an  annular  form,  and  it  may  reach  so  extreme  a  degree  that 
the  vessel  is  transformed  into  a  brittle,  calcareous  pipe — the  "pipe-stem 
artery."  In  the  aorta  and  large  vessels  the  calcareous  salts  are  sometimes 
de]>osited  between  the  elastic  lamella.  The  deposit  of  mineral  salts  rarely 
takes  place  in  the  capillaries  except  in  a  few  tumors  of  the  central  ner^■ous 
system. 

The  lime-sails  are  tisually  deposited  in  the  vessel-wall  in  the  form  of  fine 
granules,  which  later  unite  to  form  plates  or  lamina.  Rarely  true  bone  is 
formed  in  the  vessel-wall. 

Necrosis  and  gangrene  of  the  blood-vessels  are  unusual,  but  occur  in 
gangrene  of  the  limbs  and  in  severe  and  destructive  intlammatorv*  conditions 
with  gradual  extension  to  the  vessel-wall  and  when  gangrene  occurs  in  the 
imme<iiale  vicinity.  Necrosis  with  erosion  of  the  ancries  is  not  uncommon 
in  ptilmonary  tul>crculosis  with  excavation,  and  may  lead  to  diminution  of 
vascular  resistance,  with  fatal  hemorrhage  Irom  r\qnurc. 

ARTERITIS. 

Inflammations  of  the  arteries  may  originate  within  or  without  the  vessel ; 
very  rarely  from  the  vessel-walls  themselves,  in  conse(|ucnce  of  micro-organ- 
isms deposited  in  them  by  the  vasa  vasonim. 

Endarteritis,  corresponding  to  endocarditis,  is  an  inflammation  result- 
ing from  mechanical  or  chemical  irritation.  Such  irritants  arc  usually 
emboli  resultinc  from  endocardial  vegetations,  destroved  valves,  softened 
thrombi,  etc.  The  irritation  inuiiediately  e.xerted  U|»om  the  intima  causes  it 
to  become  roughened  and  clouded  and  to  lose  its  endothelium.     Not  infre- 


quently  it  becomes  infiltrated  with  round-cells.  The  vasa  vasorum  are 
enlarged,  and  the  vessel  itself  is  swollen  and  hyperemic.  The  condition  is 
sucree<ied  by  the  formation  of  a  thrombus  in  the  lumen  of  the  vessel. 

Periarteritis  is  a  vascular  inflammation  that  follows  the  extension  of 
inflammatory  conditions  in  tissues  cantiguous  to  the  vessel-wall,  or  from  ap- 
proximated foci  of  suppuration  or  gani^rene.  The  disease  begins  outside 
and  slowly  invades  the  coals  of  the  vessel.  The  adventitia  appears  injected, 
edematous,  and  swollen,  and  is  slowly  loosened  in  texture  by  the  purulent 
intiltralion  of  its  tissue.  The  subjacent  coat  is  gradually  invaded,  and  if  the 
disea.se  progresses,  the  iniima  maybe  reached.  The  vessel  becomes  inelastic, 
the  swelling  contracts  the  lumen,  and  retrogressive  changes  may  occur  in  the 
muscular  substance.  If  the  intlammalion  extends  to  the  intima.  its  surtacc 
becomes  roughened,  the  rclls  detach,  and  thromi>osis  is  almost  sure  to  follow. 
The  lodgment  of  infectious  emboli  brought  by  the  vasa  vasorum  may  cause 


Fig.  339. — Acute  arteritis  resulting  from  streptococcus  infection  :  *i,  Necrotic  and  eroded 
intima;  i.  sm.itl  round-cell  infiltration  nf  thi*  intima;  <;,  spaces  and  i:racks  in  th<!  necrotic 
intiniiLt  tissue;  d.  dciached  fragments  of  the  necrotic  ttauc.  The  streptococci  are  ifivuding 
(he  tissue  in  all  directions  (Weichselbaum). 


abscess  formation  in  the  walls  of  the  larger  vessels.  Such  abscesses  evacuate 
into  the  blood-stream. 

Sclerotic  arteritis,  chronic  arteritis,  arteriosclerosis,  or  arterio- 
capillary  fibrosis,  is  one  of  the  most  frequent  ami  most  important  diseases 
of  the  blood  vessels.  It  may  be  defmcd  as  a  fibrous  induration  of  the  arterial 
walls,  associated  with  nutritional  and  degenerative  changes,  U  is  the  prema- 
ture or  excessive  occurrence  of  changes  inevitable  to  old  age. 

Etiology. — The  causes  of  arteriosclerosis  are  numerous  and  varied,  and 
produce  the  characteristic  changes  in  different  ways. 

Jiertdity  seems  to  have  a  distinct  influence  upon  its  occurrence. 

Race  may  have  some  influence.  Negroes  are  said  to  show  the  disease 
more  frequently  and  earlier  than  Caucasians.  The  disease  is  almost  entirely 
confined  to  human  beings,  being  almost  never  obscr\ed  in  the  lower  animals. 

Senility  is  almost  invariably  associated  with  vascular  sclerosis.  It  may, 
27 
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however,  occur  in  eaily  life.     I  have  seen  a  moderaicly  well-marked  aortic 

sclerosis  with  alheroma  in  a  little  ^irl  (negress)  only  twelve  yeare  of  age. 
As  a  rule,  the  disease  is  more  Irequeiit  l^eyond  middle  life,  and  increases  in 
frequency  with  added  yeans.  Somciimes  very  aged  i)crson3  show  no  siga& 
of  it. 

.S>A-  seems  to  play  a  distimi  [lan  in  the  develojuncni  of  arteriosclerosis, 
the  disease  being  more  iVeijuent  in  men  than  in  women,  because  ol*  their 
occupations  and  habits. 

Occupatiotts. — Exertion  is  a  ver>'  important  ctiologic  factor,  because  of  the 
unet|iial  blood-pressure  that  it  occasions.  When  from  any  cause  the  arteries 
are  ])redisposed  to  sclerosis,  the  occasional  extreme  variations  of  blood -pressure 
proiluced  by  overexertion  become  of  great  innwrtance  as  exciting  causes  of 
further  changes. 

Hypertrophy  of  the  heart,  by  increasing  the  vascular  tension,  acts  in  the 
same  manner  as  overexertion. 

Intoxiciition.—Akohoiism  is  thought  to  be  one  of  the  most  important 
causes  of  arteriosclerosis.  Lead  is  another  im|K)rtant  cause.  Gout  is  almost 
invariably  a.ssociated  with  arteriosclerosis,  and  probably  is  one  of  its  most 
important  causes.  Other  intoxications  by  leukomains,  indol,  etc.,  are  prob- 
ably of  importance. 

Disease  of  thr  kidneys  [)redis]>oses  to  diseases  of  the  arteries  both  by- 
systemic  intoxication  and  increa.sed  blood-pressure. 

In/eetion. — Rheumatism  is  probably  the  most  important  infection  leading 
to  arteriosclerosis.  Syphilis  is  the  cause  of  numerous  lesions  of  the  blood 
vessels,  arteriosclerosis  Ijeing  a  common  one. 

Tuhercuious  arteriosclerosis  is  comparatively  unimportant.  Its  lesions 
are  always  local  and  circumscribed,  and  are  more  apt  to  be  necrotic  than 
sclerotic. 

The  oi^eration  and  cooperation  of  the  various  etiologic  factors  will  be  clear 
from  the  following  description  of  its  morbid  anatomy: 

Morbid  Anatomy. — The  sei|uencc  of  events  in  arteriosclerosis  depends 
upon  the  ttiulogy  of  the  particular  case.  Some  look  upon  the  changes 
in  the  media  of  the  vessels,  some  upon  the  changes  in  the  blood-pressure, 
some  upon  direct  damage  of  the  vessel-walls  by  circulating  poisons,  and 
some  upon  disease  of  the  vasa  va.sonim  as  the  primary  staning-iK)int  of  the 
disease. 

The  disease  is  most  common  in  the  iar^e  vessels^  especially  the  aorta. 
With  advancing  age  there  is  a  universal  tendency  for  the  entire  arterial  system 
to  undergo  a  certain  amount  of  fibroid  change.  It  is  easy  to  understand  that 
the  increase  of  connective  tissue  in  the  walls  of  the  vessels,  accompanied  as 
il  is  by  the  disappearance  of  some  of  the  muscular  tissue,  and  often  by  changes 
in  the  elastic  lamina  constituting  the  fenestmted  membrane,  causes  them  to 
become  rigid,  and,  in  ronsei|uence,  less  distensible  than  normal.  If  with 
this  change  of  the  vessels  the  heart  l>e  overstimulated  by  exertion,  etc.,  the  in- 
creased blood-pressure,  exerting  its  distending  force  u|>on  the  vessel-wall,  ran 
easily  cause  insignificant  cracks  of  the  media,  followed  by  more  or  less  reac- 
tive indiunmation,  with  round-cell  infiltration,  and  more  connective-tissue 
proliferation.  The  vas  %'asoruni  that  happens  to  be  embraced  in  the  fibroid 
area  become  compressed  and  perhaps  occluded,  and  the  nutrition  of  local 
areas  of  the  vessel-wall  is  cut  off,  to  l>e  followed  by  retrogressive  changes — 
softening  and  hyaline  and  fatty  degeneration. 

The  connective-tissue  proliferation  forms  the  scierosis^  while  to  the  nutri- 
tive changes  following  or  associated  with  it  the  term  atheroma  is  applied.  It 
is  thus  seen  that  arteriosclerosis  is  a  compo.site  process  which  l>egins  as  a  retro- 
gressive tissue  change,  transforms  itself  into  secondary  inflammation  with 
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reparative  cicatricial  scleroses,  and  causes  a  lertiar)*  nutritive  disturbance — 
atheroma. 

Arteriosclerosis  may  be  a  local  circuniscribed  lesion, — arteriosclerosis  eir- 
cumsciipta  or  noiiosa^ — or  may  be  so  widely  disiributed  in  large  vessels  and 
especially  in  the  aorta  that  it  may  bt^  ditticuU  10  fmd  any  normal  tissue — 
arteriosclerosis  Mffusa. 

I.  In  the  ctrcutnscribed  form  oj arteriosclerosis  one  finds,  here  and  there 
upon  the  inner  surface  of  the  vessel,  rounded,  oval,  stellate,  irregular,  or 
linear  elevations  of  a  yellowish-white  or  whitish  color  and  consistence, 
varying  with  iheir  structure.  If  it  consists  of  connective  tissue,  the  lesion 
may  be  firm  and  almost  cartilaginous.  If,  on  the  other  hand,  it  has  under- 
gone retrogressive  degeneration,  which  is  cotntnon,  it  may  be  friable  or 
mucilaginous. 

The  surface  of  the  larger  rounded  |>atches  or  jtlaijucs  is  sometimes  smooth, 
sometimes   dimpled,   sometimes   roughened.       The  softened,  atheromatous 


Fig.  240.- 


-Atberoma  of  the  aorta :  a.  Thickened  tnttmn  ;  b,  c.ilcarcous  dep'osit  in  the  media , 
f,  cellular  infiUralion  of  the  nie(li.t  (Weichselbauni), 


pla<|ues  arc  fonned  throii(.;h  degeneration  of  local  areas  of  the  intima,  from 
which  the  blood-s!i])|>Iy  has  Ijocn  shut  oiT.  Their  covering  consists  i»artly  of 
degenerated  endothelium  with  a  few  connective -tissue  fibers  easily  torn  with 
the  finger-nail.  When  lacerated,  a  softened,  papdikc  mass,  which  has  resulted 
from  the  tombined  fatty  and  hyaline  degeneration  of  the  tissues  of  the  intima 
and  subjacent  media,  escajxrs. 

The  small  cavity  is  spoken  of  as  an  atherotttatous  cyst.  The  word 
"atheroma  "  comes  from  the  (ireek,  oiOrjpr,,  mush  or  pap,  and  J/ia,  tumor. 
At  one  lime  it  was  thought  from  its  appearance  that  the  matter  contained  in 
these  cysts  was  pus,  but  if  it  be  examined  niicroscopii  ally,  it  is  found  to  con- 
sist of  fatly  granules,  with  margarin  and  cholcstcrin  crj-slals.  When  the 
atheromatous  cysts  have  persisted  for  some  time,  lime-salts  are  commonly 
deposited  in  the  granular  debris  in  the  form  of  fine  parliiOes.  These  later 
coalesce  and  form  a  calcareous  mass  or  plate  the  size  and  shape  of  the  cavity 
in  which  they  form.     In  the  course  of  time  the  badly  nourished  endothelial 
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covering  is  lost  by  degeneration  and  exfoliaiion,  and  the  edges  or  surfaces 
project  ui>on  the  inner  wall  of  the  vessel,  '['he  degeneration  of  the  Lntirua 
may  advance  too  quickly  to  permit  of  calcilicatiorij  and  may  even  extend 
through  its  entire  thickness,  causing  the  formation  of  excavated  defects 
known  as  atheromatous  uUfrs. 

The  atheromatous  ulcer  causes  the  vascular  wall  to  l)ccome  thin  and 
abnormally  yielding,  to  compensate  for  which  nature  proceeds  to  back  it  up 
with  an  additional  connective-tissue  support,  thus  increasing  the  fibroid 
changes,  diminishing  the  disiensilnlity,  and  prcdisf>osing  to  further  cracks  and 
more  cicatricial  and  atheromatous  changes  until  the  entire  vessel — es]>ecially 
the  aorta — may  bcrotne  diseased.  This  i)rogres&iveIy  increasing  fibrosis  and 
elasticity  are  followed  by  hyi-erlrophy  of  the  left  ventricle,  with  resulting 
increase  of  the  blood-pressure  :ind  consequent  exaggeration  of  the  whole 
process.  The  cirairization  of  the  atheromatous  iilcen*  is  slow.  Yielding  of 
the  vessel-wall  with  cylindric,  fusiform,  or  saccular  dilatations  laneurysms) 
is  fretjueni  in  consequence  of  the  loss  of  elasticity,  and  the  deiKJsition  of 
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Fig.  341. — An  .ithrrromatous  patch  in  Ihc  abdominal  aorta  which  has  not  yet  broken 
through:  J.  IiiDnm;  M.  uicdia;  -•/,  iulvetititi.i ;  b.  ath«?romutous  nccroiic  focui.  in  the  inimi4 
and  media;  c.  elastic  filers  uf  the  jntiina;  d,  cla&ttc  fibers  which  huve  per&iMed  belwcen  the 
necrotic  focu«  and  the  cndothchal  layer ;  r,  ttiickencd  ciidothchum  ;  /,  inAltraUon  of  the  media 
with  small  cells  ( Dmitnjeff ). 

fibrin  upon  the  roughened  surfaces  is  very  common.  The  atheromatous 
lesion  is  also  a  not  infrecpient  point  of  entrance  for  infectious  organisms 
which  a<:celerate  the  destructive  lesions. 

in  the  smalUr  Vi'sscis  of  the  brain,  etc.,  rupture  with  hemorrhage  faiJO- 
plexy)  is  a  common  consequence  of  sclerotic  endarteritis  and  atherouia. 
Such  hemorrhages  may  be  fatal. 

In  the  smaller  vessels  one  of  the  most  important  effects  of  the  disease 
is  the  diminution  of  the  lumen  (endarteritis  deformans),  with  insufficient 
nourishment  of  the  tissue  in  its  distribution,  by  which  various  necrotic  and 
ulcerative  lesions  can  be  produced.  Not  infrequently  the  diseased  \-essel, 
already  nearly  closed,  is  permanently  obliterated  by  thrombosis  and  its  subse- 
quent changes  (endarteritis  obliterans)  and  may  lead  to  gangrene. 

Thoma  is  of  the  opinion  that  the  diffuse  arteriosclerotic  process,  which  he 
■calls  primar),  occurs  in  consequence  of  stretching  from  increased  blood-pres- 
sure, and  views  the  process  as  essentially  reparative  (com]>cnsator>')  in  nature. 
The  not  unconmion  lesions  of  the  arch  of  the  aorta  in  which  the  sclerotic  change 
occurs  chieHy  in  the  fonn  oi  somewhat  parallel  lines,  and  which  have,  from 
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their  resemblance  to  the  drooping  branches  of  a  weeping-willow  tree,  been 
termed  the  ••willow  markings,"  may  serve  as  examples  of  the  effect  of 
blood-pressure  in  injuriously  distending  the  aorta. 

Those  who  look  upon  the  process  as  originating  in  enibolvt*,  thrombotic, 
or  sclerotic  changes  in  the  vasa  vasorum  must  find  it  difiicult  to  account 
for  ciases  in  which  the  atheroma  is  limited  and  the  sclerosis  wide-spread  and 
marked. 

When  the  disease  follows  lead  or  alcohol  intoxication^  it  may  begin  in  the 
vasa  vasonjm  and  lead  to  a  gradual  |>erivascnlar  inflammation  with  connec- 
tive-tissue proliferation,  obstruction,  atheroma,  reinforcenieni  by  connective 
tissue,  further  disturbance  in  the  nutritive  vessels,  and  greater  resulting  athe- 
roma and  sclerosis. 

The  exa<  t  role  of  infection  in  arteriosclerosis  is  not  clear.  It  follows 
rheutnatism,  endocarditis,  typhoid  fever,  scarlatina,  syphilis,  etc.,  but  may, 
in  these  cases,  have  something  to  do  with  mycotic  emlxjlism  of  the  vasa 
vasonini.     It  may  also  have  something  to  do  with  the  general  circulatory 
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Fig.  343.— EnfLirterJtis  producUva  (EKirck). 

disturbance,  or  it  may  be  that  a  slight  existing  disease  is  accelerated  and 
exaggerated  by  the  infection,  just  as  an  old  sclerotic  endocarditis  may  become 
malignant  through  an  attack  of  an  infectious  disease. 

The  aorta  is  the  most  frequent  seal  of  sclerotic  arteritis.  It  is  \isually 
most  marked  in  the  a.scending  aorta,  next  in  the  arch,  and  least  so  in  the 
descending  aorta.  It  is  commonly  associated  with  disease  of  the  aortic- 
valves,  and  is  ver)*  apt  to  embrace  the  coronary  arteries,  especially  at  their 
origin.  The  S|ilenic  arter>%  the  arteries  of  the  brain  (especially  the  vcrte- 
brals  and  basilar),  and  the  arteries  of  the  uterus  are  commonly  affected. 
Any  artery  of  the  lio<ly  may  be  the  seat  of  the  disease. 

The  affected  aorta  is  apt  to  be  dilated — sometimes  enormously  so.  Its 
walls  may  appear  smooth,  hut  usually  she  intima  is  ridged,  seamed,  nodular, 
and  calcified,  h  is  mottled  in  color  from  alternating  normal  tissue,  yellow- 
while  or  whitish  atheromatous  patches,  glistening,  calcareous  plates,  ragged, 
reddish  ulrcrs,  and  patches  of  red  fibrin  precipitated  upon  it.  The  finger, 
upon  passing  over  the  surface,  may  receive  a  gritty  sensation  if  mineral 
matter  is  present. 
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plays  an  iraporlant  jjart  in  (he  etiology  of  aneurysm,  but  disease  of  the  t^essel- 
tvaiis  is  by  far  the  niost  frequent  cause.  Of  the  vascular  diseases,  the  most 
conmion  and  most  iniijortaiil  is  arterioscUrosts.  As  arteriosclerosis  follows  a 
number  of  constitutional  maladies,  it  is  commonly  said  that  age.  alcoholism, 
overexertion,  syiihilis,  gout,  plumblsm,  etc.,  are  predisposing  causes  of 
aneurysm.  I'hey  predispose  to  it,  however,  solely  by  bringing  about  such 
arteriosclerotic  changes  as  may  permit  the  yielding  of  the  arterial  walls.  As 
arteriosclerosis  most  frctiucntly  affects  the  aorta  and  great  vessels,  so  aneurysm 
is  most  frequent  in  those  vessels.  It  occurs  just  at  the  age  at  which  arterio- 
sclerosis develops.  Of  93  cases  studied  by  Hayden,  60  occurred  between 
the  thirtieth  and  sixtieth  years. 

^i//////>  and  tuherculosis  may  ])rodure  aneurysm  by  directly  affecting  the 
tissue  of  the  vessel-wall  and  causing  a  destructive  periarteritis.  The  l>est 
illustration  of  this  is  seen  in  the  walls  of  tuberculous  cavities  of  the  lung, 
where  aneurysmal  dilatations  of  the  vessels  are  not  infrequently  observed  in 
consequence. 

Thrombosis  sometimes  causes  aneur\*sm  through  the  reactive  changes  in 
the  vessel-walls  and  the  increased  pressure  in  the  vessel  above  the  obstruc- 
tion. 

Parasitic  disease  of  the  vessels,  such  as  is  produced  in  the  mesenteric 
arteries  of  hor^ies  by  the  worm  known  as  Strongylus  armalus,  and  by  the 
occasional  invasion  of  the  vessel-walls  by  bacteria,  may  predisjMjsc  to  aneu- 
rysmal dilatation. 

2.  Arterial  Blood-pressure. —  It  is  the  persistent  distending  force  of  the 
blood-])ressure  that  finally  effects  the  yielding  of  the  weakened  vessel.  If 
the  vessel  is  very  weak,  it  may  rupture,  but  if  its  resistance  is  lessened  to 
a  degree  not  permitting  of  ni[)ture  of  all  the  coats,  niplure  of  some  of  them, 
with  [jersistence  of  the  others,  or  a  gradual  yielding  of  all  the  coats,  may  take 
place.  The  greater  the  blood-pressure,  the  greater  the  liability  to  aneurysm. 
The  pressure  may  act  slowly  for  a  long  lime  to  effect  the  dilatation  in  cases 
in  which  all  the  walls  are  involved,  or  a  sudden  great  increase  of  the  pressure 
may  abruptly  rupture  some  of  the  arterial  coals  and  cause  an  aneur>-sm  of 
rajiid  formation. 

Morbid  Anatomy. — Ancurv'sms  may  be  single  or  multiple.  They  may 
be  of  L*norinous  size,  or  may  be  scarcely  visible  to  the  naked  eye,  ay  the 
miliary  aneurysms  of  the  cerebral  vessels. 

The  most  frctpient  scats  of  aneur>'sm  are  the  aorta,  popliteal,  femoral, 
subclavian,  carotid,  a.\illary,  innominate,  external  iliac,  common  iliac,  pos- 
terior tibial,  gluteal,  internal  iliac,  tem]ioral,  vertebral,  subscapular,  brachial, 
and  radial  arteries.  According  to  Crisp'  s  statistics  of  aneurysms  of  the 
peripheral  vessels,  their  relative  frequency  is  as  follows: 


Popliteal 187 

Femoral 78 

SubcLnvhin 35 

Carotid 34 

Axillarv  .    .       26 

Innominate 33 

Exlcm^U  tliac 16 

Common  iliac     -    .    - 4 


Posterior  tibial 4 

Gluteal     .        a 

Iturmni  iliac  .    .    ,    , t 

Temporal     ,    .    .    , i 

Vertebral r 

SubscripuUr    .    .  ,  r 

linichiiil .  1 

R.idiiil .    .  t 


The  most  frrqttrnt  scat  of  nnrury^sm  is  the  aorta.  Of  915  casrs  of  sacculnr  aneury«n  col* 
lectfd  by  Crisp,  338.  or  41  per  cent.,  afffctPti  the  arch  of  the  aorta;  105,  or  It  per  cent.,  Ihe 
atidommal  aurta,  the  remamdcr  occurring  in  other  vesi^rls. 

Of  to9  cases  of  aneurysm  which  occurred  in  the  Hriiish  army,  37  aro&e  from  Ihe  ascrnding 
arch.  3H  from  the  »rch  itjelf,  la  from  the  descending  arch,  7  in  the  thoracic,  and  15  in  the 
abdominal  aurin. 

Of  loi  cases  studied  by  Matmaten.  57  arose  ft>Dm  the  (irch.  17  from  ihc  de&cendln^,  and  4 
from  the  al>domin.il  aorta. 

Of  334  aortic  aneurysms  studied  by  Criip.  175,  or  74-8  per  cent.,  arose  from  the  thoracic 


Fig.  244. — Saccular  Aneurysm  of  the  vertebral  &Dd  basilar  Artenes  (Bollinger). 

dilated  vessel  that  becomes  spirally  twisted  is  known  as  a  cirsoid  aneurysm. 
This  condition  is  not  infrequently  found  in  the  splenic  artery. 

Ectatii  aneurysms  may  eventually  become  dissecting  aneurysms  should  the 
walls  rupture. 

2.  Saccuiar  nnfurysms  form  in  ronsequeuce  of  local  lesions  of  the  arterial 
wall,  the  dilatation  resulting  in  the  formation  of  a  pocket  or  diverticulum. 
They  may  l>e  true  aneurysms,  but  are  fretjuently  false  aneurysms  with  im^  ^ 
perfect  walls. 

3.  Dissecting  aneurysms  occur  in  consequence  of  partial  rupture  of  aif 
arterial  wall.     The  l)lood  slowly  escaping  dissects  the  iniima  from  the  media 
or  the  media  from  the  advcntiiia,  thus  forming  the  aneurysmal  sac.     Such 
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asicurysms  are  tsmlly  irregular  in  fbrrn,  somctinscs  sacrabi-,  bat  more  often 
worting  along  the  length  ol'  the  vcsed  for  a  considciable  distance.  The 
walk  A  a  dissecting  anetxo-sm  are  isuaUt  somevhat  retnfitfoed  bv  newfy 
lianned  oooDcctive  tissue  oo  the  outside,  and  by  deposits  of  6l)nQ  on  the 
inside. 

Aneurysms,  for  the  most  port,  fed  Hkc  solid  tomocs,  not  like  empty  sacSf 
their  fiimntrss  defrending  upon  contained  thrombi. 

Seen  from  within,  the  anctir^'sm  a|hfears  like  a  tumor  composed  of  an  irreg- 
ular mass  of  soft,  reddish  tissue,  throt^h  which  an  irregular  bkx>d-t.hannel 
passes.  In  nearly  all  cases  the  vessel-wall  is  covered  with  laminated  thrombi 
of  varying  color  and  ragged  appearance.  Where  the  removal  of  the  thrombi 
exposes  the  vessel-walU  it  is  nearly  alwavs  found  to  be  extensively  diseased 
(arteriosclerosis  \  and  frei]uently  lacerated. 

Internal  Changes  In  Anearysms. — llie  dilatacion  of  the  blood-vessel  takes 
place  with  great  slowness  and  is  it^ually  followed  by  further  disease  of  its 
walls.  It  is  also  the  immediate  cause  of  some  retardation  oi  the  blood  cur- 
rent. These  two  factors  cooperate  to  bring  about  the  formation  of  parietal 
thrombi,  which  are  deposited  layer  upon  layer  until  the  ■5i^e  of  the  circulating 
stream  is  brought  back  again  to  about  normal.     As  the  blood- pressure  con- 
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Fig.  345. — Aneurysm  of  the  Anery  of  the  Sylviaa  fossa  lOrffa). 

tinues  to  distend  the  aneurj'sm  and  increase  its  size,  more  and  more  fibrin  is 
deposited  on  the  walls.  In  this  way  a  large  mass  of  thrombi  of  different  ages 
is  formed.  When  the  condition  persists  for  a  long  time,  thromlw-arteritis 
{q.  V. )  with  productive  changes  occurs,  and  the  process  oi  repair  sets  in. 
It  is  not  inipotisible  for  aneur>-sms  to  recover  s|^x)ntaneously  through  ihronilio- 
arteritis  and  the  replacement  of  the  thrombi  by  connective  tissue,  but  as  this 
tendency  is  opposed  to  the  [powerful  distending  influence  of  the  blood-pres»urc» 
the  usual  course  is  firogressive  enlargement  and  final  nipturc. 

Spontaneous  recovery  is  possible  in  aortic  aneurb-sms  with  very  small 
apertures,  but  is  more  fre<iuen!  in  sn^ll  ane!ir>sms  of  the  smaller  arteries.  It 
is  not  to  be  expected  under  anycircumslanccs,  however,  as  the  natural  tendency 
of  the  disease  is  toward  final  niptxire. 

The  external  changes  produced  by  aneurysms  depend  upon  their  pro- 
gressive growth  and  the  pressure  they  exert  upon  the  surrounding  structures. 

The  direction  taken  by  an  aneurysm  in  its  growth  is  determined  by  its 
point  nf  origin.  L'nlike  an  abscess,  an  aneur\-sm  is  not  governed  by  the 
resistance  it  meets.  When  resisting  structures  imj^ede  its  growth.  U  wears 
them  away  and  continues  in  its  regular  direction  lor  this  reason,  what  will 
hapj>en  in  many  cases  of  aortic  aneurism  can  be  predetermined  by  discover- 
ing the  point  of  origin. 
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Thus,  ancur)*sms  of  tlie  ascending  aorta  asually  arise  a  short  distance 
above  the  sinuses  of  N'alsalva.  They  are  generally  small  and  early  rupture  into 
the  fiericardiuni,  causing  sudden  death.  When  arising  higher  up  the  ascend- 
ing aorta,  they  either  project  directly  forunrd,  become  sufliciL-nily  large  to 
croflc  the  sternum,  and  ultiniatcly  rupture  through  the  distended  sujx'rfirial 
tissues  of  the  anterior  wall  of  the  thorax,  or  grow  toward  the  right  into  the 
right  pleural  cavity,  iiUo  which  ihcy  fmallv  rupture. 

Aneurysms  of  the  arch  of  the  aorta,  uhiii  situated  anteriorly,  grow  for- 
ward and  eroile  the  slernuui  anil  costal  lartila^es,  or  grow  backward  and 
erode  the  spinal  column  and  tissues  at  the  roots  of  (he  lung.     Aneurysms  of 


Fig.  846 — Aneurysm  of  the  arch  of  the  aurla  (Bollinger). 


the  descending  aorta  usually  project  toward  the  left  side  and  grow  into  and 
rupture  into  the  left  pleural  cavity.     They  may  also  erode  the  spinal  column. 

The  growth  of  the  aneurysms  is,  therefore,  attended  with  compression, 
erosion,  and  destruction  of  the  imi>ortant  tissues  with  which  they  come  in 
contact. 

The  chief  symptoms  of  ancurj'sm  result  from  the  pressure  they  exert. 
Pain  of  a  deep-seated  boring  character  accompanies  the  bony  destruction  of 
the  sternum  and  venebrae. 

The  usial  termination  is  rupture,  which  in  aortic  aneuri'sms  usually  takes 
place  into  the  right  or  left  pleural  cavity,  the  pericardium,  or  externally. 
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Rare  scats  of  rupture  arc  the  bronchi,  esophagus,  stomach,  and  peritoneal 
cavity. 

Certain  of  the  small  arteries,  especially  those  at  the  base  of  the  brain,  are 
not  infrequently  subject  to  muitipU  miliary  aneurysms  which  can  be  found  at 
autopsy  by  drawing  out  the  fine  vessels  with  forcejTS  and  washing  off  the 
adherent  brain  substance.  Charcot  and  Bouchard  found  them  most  fre<]uent 
in  the  vessels  of  the  central  ganglia,  crura,  and  medulla.  The  aneurysms 
are  usually  situated  at  the  angles  of  bifurcation.  When  studied  histologi- 
cally, one  finds  that  the  middle  coat  of  the  vessel  is  absent  in  many  cascs» 
and  that  the  remaining  walls  are  thickened  and  infiltrated  with  round-cells. 
Many  authorities  regard  the  formation  of  these  aneurysms  as  a  constant  pre- 
cursor of  cerebral  hemorrhage,  and  in  the  cases  studied  by  Charcot  and 
Bouchard,  the  aneurysms  were  found  in  seventy-five  consecutive  cases. 
Schmaus  cautions  us  to  be  careful  in  regarding  all  globular  enlargements  upon 
these  vessels  as  aneurysms,  and  points  out  that  in  hemorrhagic  cases,  the  very 
ones  in  which  the  aneurysms  are  most  likely  to  be  found,  vascular  si^'ellings 
may  occur  btcause  of  the  blood  from  the  hemorrhagic  focus  being  absorbed 
into  the  adventitial  lymph-spaces  and  thus  imitating  in  appearance  minute 
dissecting  aneurysms. 

Thrombo-arteritis  is  an  inBammator>'  reaction  of  the  arteries  caused  by 
thc  presence  of  a  thrombus.  Through  it  the  spontaneous  cure  of  aneurysms 
is  in  rare  cases  brought  about.  Attention  has  already  been  directed  to  the 
organization  of  thrombi  in  the  chapter  upon  Thrombosis  in  the  part  of  this 
work  devoted  to  General  Pathology. 


DISEASES  OF  THE  VEINS. 

Because  of  their  superficial  position  aqd  exposure  to  traumatic  injury,  the 
veins  are  more  liable  to  disease  than  the  arteries.  General  morbid  condi- 
tions may  affect  both  arteries  and  veins,  but  show  their  changes  more  con- 
spicuously in  the  arteries.  The  veins  suffer  from  the  effect  of  gravity  upon 
their  thin-walled  structures,  so  that  where  the  circulation  is  not  perfect,  there 
is  a  marked  predisposition  to  disease  of  the  veins  of  the  lower  limbs. 

The  fatty  degeneration  of  the  intima  and  media,  which  was  men- 
tioned under  the  affections  of  the  arteries,  is  found  under  similar  conditions 
in -the  veins. 

Calcareous  inRltration  occurs  in  the  walls  of  the  veins,  especially 
when  diseased.  Amyloid  disease  affects  the  walls  of  veins  and  arteries 
alike. 

Phlebosclerosis  corresi>onds  to  arteriosclerosis,  but  is  not  so  common. 
The  lesions  are  similar,  except  that  sclerosis  predominates  and  atheroma  is 
much  less  frequent.  The  condition  docs  not  predispose  toaneur>sm  because 
the  essential  exciting  cause — the  blood-pressure — is  aljseni.  'I'he  phlebo- 
sclerosis is  more  common  in  the  veins  of  the  lower  limbs,  probably  because 
the  circulation  is  weaker  and  the  blood-pressure  greater  there.  The  in- 
creased connective  tissue  of  the  intima  not  inl'requenlly  undergoes  calcifi- 
cation. Dilatation  of  the  venous  trunks  is  not  infrequently  associated  with 
phlebosclerosis.  The  condition  was  first  pointed  out  by  Rokitansky.  and  its 
relationship  to  arterios<*lerosis  later  explained  by  Virchow.  The  morbid 
anatomy  of  the  condition  is  almost  identical  wiih  that  of  arteriosclerosis, 
and  con.sirts  in  a  proliferation  of  the  connective  tissue  of  the  walls,  with  conse- 
quent disappearance  of  the  muscular  tissue  and  a  tendency  to  dilatation  i'rom 
the  lessened  elasticity.  The  lesion  is  said  by  Birch-Hirschfcld  to  begin  with 
round-cell  infiliration  of  the  subendothelial  layer  of  the  intima,  hyaline 
degeneration  of  its  (issue,  loss  of  the  muscular-elastic  ia>'ers,  and  fibrosis. 
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The  disease  usually  begins  in  local  areas  and  spreads  until  it  becomes  diffuse 
or  even  general,  but  docs  not  occasion  such  marked  changes  as  are  seen  in 
the  arteries.  Sometimes  the  change  is  discoverable  only  by  microscopic 
examination.  It  generally  accompanies  arteriosclerosis,  and,  therefore, 
probably  dejtends  upon  the  same  causes. 

Phlebitis,  or  intlammation  of  the  veins,  is  much  more  common  than 
arteritis.  It  may  dcpenrj  upon  thrombosis,  may  be  due  to  traumatism,  or 
may  result  from  the  extension  of  neighboring  inflammations  to  the  coats  of 
the  blood  vessels.  It  may  also  be  caused  by  micro-organisms  contained  in 
the  circulating  blood. 

Acute  purulent  phlebitis  usually  occurs  in  conscfjucncc  of  purulent  or 
gangrenous  disease  in  the  immediate  neighborhood  of  the  veins,  and 
begins  as  a  pcri^hlt-bitis.  The  walls  of  the  vessel  become  infiltrated  with 
pus,  which  may  extend  (juite  a  distance  along  its  length.  Sometimes  the 
vessel  is  aciually  dissected  away  from  the  surrounding  tissues  by  the  pus. 
*I'he  intima  may  or  may  not  take  part  in  the  process,  and  upon  this  fact  will 
depend  the  fonuation  of  thrombi  within  the  vessel.  If  the  iutinva  remain 
<  ompnTativfly  normal,  the  circuUnion  is  maintained  ;  if  the  intima  l>ecomes 
inllamed  and  roughened,  thrombosis  is  sure  to  occur.  The  ve&sul-wall  may 
becQme  so  softened  by  the  purulent  infiltration  that  m]iture,  with  more  or 
less  marked  hemorrhage,  takes  place.  Before  such  a  condition  is  reached, 
however,  thrombosis  usually  occurs  and  prevents  the  escape  of  blood. 

Upon  the  surface  of  the  part  the  diseased  veins  show  as  bluish  streaks, 
which  are  soft  and  flexible  so  long  as  the  circulation  continues,  but  become 
firm  and  hard  when  thrombosis  takes  place. 

Acute  purulent  phlebitis  sometimes  originates  as  auhf^hUhitis  from  infec- 
tious agents  in  the  form  of  pus-cocci,  etc,  in  fragments  entering  the  vein 
from  diseased  tissues.  In  such  conditions  there  is  an  exudation  of  serum 
and  leukocytes  from  the  vasa  vasorum  and  a  marked  infiltration  of  the  walls, 
while,  at  the  same  time,  thrombi  form  within.  One  of  the  best  examples 
of  this  process  is  the  so-called  mifk-ir^. 

The  termination  of  acute  phlebitis  must  depend  upon  the  extent  of  the 
damage  done.  In  periphlebitis  the  pus  fonned  may  escape  externally  and 
the  vessel  itself  show  comparatively  little  change,  but  if  thrombosis  has 
occurred^  thrombophlcliitis  nuisi  take  jvlace  and  the  vessel  be  obliterated. 

Thrombophlebitis,  or  inflammation  of  a  vein  from  ihe  presence  of  a 
thrombus,  is  common  because  of  the  frequency  of  venous  thrombosis.  It  is 
most  frequent  in  the  veins  of  the  j^elvis  and  lower  extremities. 

The  j>ro(  ess  is  idtjiitical  with  thrombo-arteritis,  already  described,  and 
lends  to  phlebitis  obliterans.  When  the  thrombi  only  partially  organize, 
the  remaining,  centrally  situated  portion  is  apt  to  calcify  and  form  a  freely 
movable  ralruhis. — phleholithy — which  can  asually  be  driven  u[)  and  down 
the  veins  for  a  short  distance  with  the  fingers,  though  sometimes  firmly 
attached.  These  bodies  seem  to  lie  most  common  in  the  dilated  veins  seen 
in  many  pelvic  disea.scs. 

The  unfortunate  sequels  that  follow  arterial  obstruction — Tiecrosis,  gan- 
grene, and  death— are  much  less  frequent  in  venous  obstruction,  because  oi 
the  facility  with  which  collateral  circulation  can  be  established. 

Syphilitic  Phlebitis. — Sy}>hilis  in  infants  seems  to  be  a  common  cause  of 
endojjhlcbiiis  of  the  umbilical  vein,  and  may  lead  to  considerable  stenosis, 
and  Hubuer  found  similar  changes  in  the  veins  of  the  lower  extremities 
of  syphilitic  adults.  Schdppel  has  described  a  pylephlebitis  syphilitica 
of  infants.  (lununa  of  the  veins  occasionally  occurs,  and  is  a  cause  of  phle- 
bitis obliterans.  Syphilitic  phlebitis  is  perhaps  most  frequent  in  the  branches 
of  the  portal  vein. 
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Tuberculous  phlebitis  and  periphlebitis  occur  exactly  as  do  the  similar 
diseases  of  the  arierio.  \\\  extension  of  the  process*  so  that  the  softened 
tubercles  open  into  the  lumen  of  the  vein,  tubercle  bacilli  may  gain  entrance 
into  the  blood-stream  and  cause  disseminated  miliary  tuberculosis. 

Phlebectasia,  Varix,  or  Varicose  Veins. — Phlebeciasia,  or  dilata- 
tion of  the  veins,  is  a  common  condition. 

Etiolo^. — In  some  cases  it  seems  to  be  an  inherited  weakness  of  the  ves- 
sel-walls. It  is  more  common  among  Caucasians  than  other  races,  and  among 
women  than  men.  In  many  uase^  the  conditions  predts|JOsing  to  dilatation  arc 
to  be  found  in  the  vein  itself,  as  local  or  general  phlebitis  or  phlebosclerosis, 
under  which  circumstances  the  phlebectasia  bears  an  exact  parallelism  to  the 
dilatations  of  arteries,  "^llie  pressure  of  the  blood  is  the  actual  distending 
force,  and  the  dilatations  arc  most  frequent  where  venous  pressure  is  exerieti. 
For  this  reason  it  is  most  common  in  the  lower  limbs,  and  is  almost  invari- 
able in  weak  heart  with  venous  engorgement,  and  in  enfeebled  circulation 
from  other  causes.  Lack  of  exercise  also  fevors  it.  Pressure  upon  the  venous 
trunks  by  morbid  growths,  aneurysms,  etc.,  and  oi>struction  by  cicatricial 
tissue,  as  in  cirrhotic  hepatitis,  venous  thrombosis,  phleboliths,  etc.,  ail  favor 
its  development. 

Morbid  Anatomy. — The  dilatation  may  be  cylindric,  the  entire  vein 
being  dilated,  or  may  be  saccular,  the  enlargement  being  circumscribed  and 
located  near  the  valves.  If  the  increased  length  of  the  vein  causes  it  to 
become  tortuous  or  spiral,  it  is  spoken  of  as  cirsoid. 

In  cirsoid  phlebectasia  the  windings  of  the  tortuous  vessels  not  infre- 
quently come  in  contact  with  each  other,  unite  by  inflammator>'  adhesion, 
and  later  suffer  pressure  atrophy  of  the  walls,  by  which  they  subsequently 
communicate.  Such  communications  are  called  rv/nV^,  or  varix.  \\'hcn 
the  dilatation  embraces  a  considerable  number  of  veins,  which  become  con- 
siderably widened  and  have  frequent  communications  with  each  other,  a 
cavernous  tissue  somewhat  resembling  erectile  tissue,  and  not  alwa>"s  easily 
differentiated  from  angioma,  is  formed.  'J'he  dilatation  brings  about  thin- 
ning of  the  wall  of  the  vessel  and  further  yielding,  and  leads  to  periphlebitis, 
sometimes  followed  by  the  formation  of  a  dense,  cavernous,  cicatricial  tissue 
which  has  little  vitality,  and  when  injured,  is  apt  to  ulcerate.  The  skin  is 
also  liable  to  be  embraced  in  the  chronic  inflammatory  condition,  and  on  the 
lower  limbs  a  chronic  ec/ema  is  commonly  observed  in  association  with  vari- 
cose veins. 

In  the  veins,  especially  when  inflamed  or  injured,  thrombosis,  followed 
by  throml>ophlcbitis,  obliteration,  or  ]»hlebolith  foniiation,  may  occur.  It  is 
partly  because  of  this  thrombosis  and  obliteration  that  hemorrhage  from  rup- 
ture of  the  dilated  veins  is  prevented. 

Varicose  veins  are  most  frequent  in  the  lower  extremities,  the  hemor- 
rhoidal, si>crmatic,  and  pelvic  veins. 

Special  names  are  sometimes  applied  to  dilatations  of  certain  grou|>s  of 
veins;  thus,  when  the  spermatic  veins  arc  affected,  the  condition  is  described 
^varicocele;  when  the  hemorrhoidal  veins  are  affected,  z&  hemorrhoids  ox 
piies. 

Hemorrhoids  are  dilatations  of  the  branches  of  the  hemorrhoidal  veins 
which  project  upon  the  surface  of  the  mucous  membrane  of  the  rectum  near 
the  anus  and  ui>on  the  adjacent  skin,  in  the  fonn  of  small,  single  or  multiple 
tumors  varying  in  size  from  a  pin-head  to  a  marble.  They  are  usually  soft, 
elastic,  or  sj>ong)^  in  consistence,  and  may  be  senile  or  petiunculatcd.  Tlic 
condition  is  most  often  encountered  in  those  who  lead  sedentar)-  lives  or 
suffer  from  diseases  which  are  accompanied  by  ol>struciions  of  the  portal 
system,  as  cirrhosis  of  the  liver.     They  not  infrequently  accom|>any  other 
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venous  dilatations.     They  are  called  external  and  internal,  according  as  they 
occur  within  or  without  the  external  sphinrtcr  muscle. 

The  jKissage  ol"  the  feces  over  hemorrhoids  not  inlVequently  causes  minute 
lacerations  of  their  surfaces,  or  so  increases  the  jtrcssiire  upon  them  that  they 
bleed  quite  freely.  They  also  o<casionally  rupture  bcni^ih  the  skin^  and  not 
infreijueiitly  become  infected  and  suppurate.  Tuberciilous  infection  occa- 
sionally occurs,  and  may  lead  to  fistula  in  ano.  Thrombosis  with  thrombo- 
phlebitis is  common,  and  transforms  the  hemorrhoids  into  simple  fibrous 
timiors.  K\ternal  hemorrhoids  are  less  painful  and  less  serious  than  internal 
hemorrhoids,  and  bleed  less,  because  of  their  thicker  covering  of  skin  or 
stratified  s<)uamous  epithelium.  Internal  hemorrhoids  of  long  duration  are 
apt  to  become  covered  by  stjviamous  cpilhcliuni  through  metaplasia  of  the 
columnar  epithelium  of  the  rectum. 
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Lymphangitis,  or  intlamniaiion  of  the  lymphatic  vessels,  is  almost 
always  a  secondary  affection  of  micro  orgonisinal  origin.  The  inflamed  ves- 
sels appear  to  the  naked  eye  as  indefinite  red  streaks  extending  from  the 
inflamed  part  in  the  direction  of  the  lymphatic  circulation,  sometimes  for 
long  distances.  In  cases  of  felon  and  infected  wounds  of  the  hands  followed 
by  lymphangitis  the  vessels  are  inflamed  to  the  elbow  or  even  to  the  axilla. 
The  ves.sels  arc  not  usually  pal|jable,  but  arc  sensitive  to  pressure. 

The  structural  alterations  may  be  very  simple,  consisting  of  the  collection 
of  lymph  in  the  vessel,  the  presence  of  the  micro-organisms,  a  tendency  for 
the  endothelial  cells  to  swell,  assume  a  more  spheric  shape,  and  proliferate  or 
degenerate,  according  to  the  severity  of  the  infection. 

There  may  be  more  or  less  coagulation  of  fibrin  in  the  vessels  in  some 
cases,  and  in  others,  in  which  the  condition  is  supjjuraiive,  the  vessel  may  be 
filled  with  pus-cells.  The  redness  seen  upon  the  surface  of  the  skin  depends 
upon  associated  periiymphan^itis.  The  facility  with  which  the  condition 
recovers  will  dejvend  ujjon  the  severity  of  the  attack.  Mild  cases  easily 
regain  their  normal  status,  while  suppurative  cases  may  lead  to  the  total  dis- 
organization of  the  vessel.  Such  obliteration  is  of  little  consequence  be- 
cause the  collateral  lymphatic  circulation  is  so  easily  established.  Indeed, 
obliteration  of  the  largest  lymphatic  trunks  and  even  of  the  thoracic  duct 
itself  may  produce  no  im[»ortant  changes. 

Dilatation  of  the  lym])hatic  vessels  or  lymphangiectasis  is  of  not  infre- 
quent occurrence.  It  is  seen  in  cases  of  lymph-s<:rotum  and  elephantiasis, 
and  may  be  due  10  the  obstnictiou  of  the  lyni[ihatic  vessels  by  parasites. 
The  chronic  engorgement  of  lymphatic  systems  resulting  from  this  condition 
leads  to  a  ma.ssive  iiroliferation  of  the  surrounding  connective  tissue,  as  is 
seen  in  tUphavtiasis. 

The  lymphatics  of  the  mesentery — esj^cially  the  lacteal  vessels — not 
infrequently  dilate.  Occasionally  the  small  lymphatic  vessels  of  the  peri- 
toneum and  [ileura  dilate  and  apj^ear  as  small,  rounded  points,  not  unlike 
miliary  tubercles,  upon  their  respective  membranes.  When  these  are  incised 
or  punctured,  clear  lymph  cscajjes. 

Tuberculosis  of  the  lymphatic  vessels  is  frequent  in  all  forms  of 
tuberculosis,  but  particularlv  so  in  tuberculosis  of  the  serous  membranes. 
Tuberculous  lesions  of  the  pleura  are  commonly  associated  with  a  cheesy 
infiltration  and  tubercle  formation  of  the  lymjihatic  ve.ssels,  which  appear  as 
grayish  streaks  or  cords  upon  the  surface  of  the  costal  pleura. 


CHAPTER    III 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 
DISEASES  OF  THE  MOUTH  AND  ITS  ASSOCIATED  PARTS. 


The  mouth  is  freiiiiently  the  seat  of  traumatism  and  infection.  Into 
its  cavity  the  food  is  introduced  in  every  condition  of  crudity  and  refine- 
ment, boiling  hot  or  freezing  cold,  and  subjected  to  one  of  the  most  violent 
of  the  body's  physical  processes,  mastication.  In  it  fragments  remain  after 
the  food  is  swallowed,  forming  excellent  nutriment  for  myriads  of  liactcria 
which  habitually  reside  there.  A  store  of  dilTerent  micro-organisms  habit- 
uate the  oral  cavity,  among  them  being  the  cocci  of  supiniration.  Taking 
these  facts  into  consideration,  it  is  remarkable  that  our  mouths  are  not  con- 
stantly injured  and  infected,  instead  of  only  occasionally  so. 

THE  UPS. 

The  ////  are  subject  to  a  few  primary  lesions  and  to  numerous  secondary 
affections  extending  from  the  neighboring  skin  of  the  face  and  mucous 
membrane  of  the  mouth.  Of  the  primary  affections,  the  most  simple  is  the 
mild  catarrhal  inflammation  known  as  "chapped  lips."  'I'his  depends  u[>on 
the  influence  of  dry  air  upon  the  delicate  epithelial  structure,  which  becomes 
hypercmic  and  thickened  and  has  a  temiency  to  detach  in  shreds  nnd 
lamella,  leaving  the  more  deejily  seated  cells  exposed  and  predisposing  to 
subsequent  oozing  and  drying,  with  the  fomwtion  of  crusts.  The  changes 
may  go  deeper  than  the  epithelium  and  cause  fissures  and  ulcers  situated 
chiefly  in  the  renter  of  ihe  lower  lip  or  ai  the  corners  of  the  mouth.  Such 
rhai^aiies^  as  they  arc  called,  arc  very  painful  at  times.  More  serious  is  true 
cheilitis,  in  which  the  described  changes  are  intensified,  and  in  which  the 
rhagades  noi  infre<ntently  become  infected  and  lead  to  suppurative  and 
phlegmonous  inflammations. 

A  chronic  cheilitis  is  occasionally  seen  in  children  of  stnimous  or  scrofu- 
lous diathesis.  It  results  in  thickening  of  the  upi^r  lip,  which  becomes 
misshajjen  in  consequence  and  often  presents  rhagades  and  ulcers.  Such  \\\& 
are  commonly  associated  with  enlarged  lymphatic  glands  in  the  neck  and 
other  signs  of  tuberculosis. 

THE  MOUTH. 

Inflammation  of  the  mouth  is  described  as  stomatitis.  It  depends  upon 
external  and  internal  conditions,  but  local  infection  from  the  ever-present 
bacteria  is  most  common  and  imporunt.  The  severity  of  the  proces.s  varies 
from  simple  erythema  to  gangrene.  It  is  usual  to  describe  catarrhal,  ulcera- 
tive, mycotic,  and  gangrenous  stomatitis. 

I.  Catarrhal  Stomatitis. — This  is  the  commonest  and  mildest  form.  A 
simple  primary  erythema  changes  into  a  deep-red  or  livid  hyi>eremia.  The 
tongue,  lips,  cheeks,  and  other  soft  tissues  are  most  aflected,  while  the  hard 
palate  and  the  tissues  of  the  alveolar  processes  swell  less  and  show  less  con- 
gestion. The  tongue  is  large  and  nodular  on  the  surface  from  enlargement 
of  its  papilla.     The  salivary  glands  are  unusually  active,  and  the  sali\'afrom 
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the  mouth  contains  a  large  number  of  desquamated  epithelial  and  some  jnis- 
cells.  False  membranes,  consisting  of  destjuamating  epithelium,  bacteria, 
pus,  and  saliva,  sometimes  form  on  the  lij>s  and  tongue. 

the  disease  is  caused  h\  mechanical  and  chemic  irritants,  carious  teeth, 
the  introduction  of  irritating  foods,  excessive  indtilgcnce  in  tobacco  and 
alcohol.     It  also  not  infrequently  occurs  in  children  during  denlilion. 

The  disease  is  not  always  dependent  upon  local  causes,  but  may  occur  in 
a  slightly  different  form  in  such  specific  infectious  diseases  as  measles,  small- 
pox, chicken-pox,  etc,  Kry&ipelas  has  also  been  known  to  extend  into  the 
mouth. 

Catarrhal  stomatitis  is  rarely  symmetric,  being  most  frequently  an  exten- 
sion of  a  local  infection. 

2-  Ulcerative  Stomatitis. — This  form  of  inflammation  of  the  mouth  is 
more  frequently  seen  in  children  than  in  adults,  and  seems  to  occur  in  per- 
sons of  reduced  vitality.  It  is  observed  in  general  malnutrition,  tuberculo- 
sis, diarrhea,  typhoid  fever,  diabetes  and  scurvy,  and  in  phosphorus,  mercury, 
and  other  mineral  poisonings. 

The  disease  begins  in  the  gums,  which  become  red,  swollen,  and  loosened, 
so  that  they  resemble  cushions  from  which  the  teeih  scarcely  project.  The 
swollen  gums  bleed  easily  upon  the  slightest  injury.  As  the  disease  pro- 
gresses, ihe  borders  of  the  gums  begin  to  change  in  color  and  a|ipearance 
and  are  transformed  into  a  softened,  lacerable,  yellowish,  necrotic  mass,  which, 
when  intentionally  or  accidentally  removed,  leaves  a  bleeding  surface  which 
becomes  an  ulcer. 

The  nlccrntive  changes  arc  usually  first  noticed  u[Kin  the  gums  of  the 
front  teeth  and  spread  laterally,  though  not  always  symmetrically.  Once 
established,  the  inflammatory  conditions  are  not  limited  to  the  gingival 
tis.sues,  but  may  spread  to  the  cheeks,  the  lij)s,  the  tongue,  or  the  tonsils. 
The  superficial  tissues  are  chiefly  affected,  but  the  disease  may  spread  to  the 
periosteum,  and  periostitis,  ostitis,  and  even  necrosis  of  the  alveolar  processes 
may  occur,  the  teeth  not  infrequently  falling  out.  The  disease  is  acute,  and 
in  most  cases  recovers  )>erfectly,  though  bad  cases  may  hasten  death  in  patients 
suffering  from  preexisting  tuberculosis,  etc. 

When  ulcerative  stomatitis  depends  upon  lead-poisoning,  a  blue  line 
usually  appears  upon  the  gums  al  the  edges  of  the  tccih. 

Systemic  conditions  have  much  to  do  with  the  primary  changes  in  the 
gingival  tissues,  hut  the  chief  lesions  of  the  affection  seem  to  result  from 
multiple  local  infections. 

When  mercurial  poisoning  (salivation)  was  a  common  result  of  therai^eutic 
mismanagement,  the  occurrence  of  ulcerative  stomatitis  was  much  more  fre- 
quent than  at  present. 

3.  Mycotic  Stomatitis. — HTiis  is  a  form  of  oral  inflammation  distinctly 
and  primarily  micro-organismal  in  character.  Aphthous  or  follicular,  diph- 
theric, and  oi'dium  stomatites  are  typical  examples. 

{a)  The  Aphthous  or  FolUcuiar  Stomatitis, — This  form  of  oral  inflamma- 
tion is  chiefly  seen  in  children  suffering  from  marasmus,  digestive  and  general 
febrile  disorders,  though  occasionally  in  adults  under  similar  conditions. 

It  is  characterized  by  the  presence  of  small.  mLiItiple,  disseminated  areas 
of  inflammation  {aphthit)^  which  may  be  found  upon  the  tongue,  lips,  cheeks, 
or  palate,  more  rarelv  iqion  the  gums.  The  patches  are  irregularly  rounded 
or  elongate,  surrounded  by  a  livid  red  zone,  and  are  yellowish-white  in  color 
and  opaque. 

The  tiphihu-  are  areas  of  local  infection,  the  exact  cause  of  which  has  not 
been  made  out.      There  is  probably  no  sjiecinc  infectious  agent. 

A  study  of  their  structure  has  caused  E.  Friinkel  to  regard  them  as  croup- 
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OU5  innammations,  because,  together  with  destroyed  epithelium,  a  network  of 

hyaline  fibrin  filaments  and  masses  can  be  olwerved  in  the  connective  tissue. 

The  disease  is  subacute,  lasting  for  weeks,  the  aphtha;  occnrrinj^  in  suc- 
cessive crops  and  healing  slowly  by  a  gradual  absorption  of  the  exudate  and 
regeneration  of  the  epithelium.  The  intl.imed  points  are  ver)-  i>ainful,  so 
that  the  disease  becomes  serious  in  conditions  of  associated  malnutrition, 
because  the  ]>atienLs  cannot  eat. 

(b)  Diphtheric  Stomatitis.  —  liiphthena  of  the  month  is  usually  a  compli- 
cation of  pharyngeal  di|)hiheria,  whicli  reaches  the  oral  cavity  by  extension 
through  the  posterior  narcs  and  along  the  palate.  Occasionally  it  occure 
primarily  upon  the  tongue  or  cheeks,  and  may  then  be  unilateral  or  bilateral. 

Non-diphtheric  j>seudomerabranous  stomatitis  in  most  cases  results  from 
the  ingestion  of  caustic  substances.  Occasionally,  however,  it  seems  to  be 
mycotic  or  bacterial. 

{*•)  Ohiium  stomatitis,  also  known  as  thrush,  is  a  peculiar  mycotic  inflam- 
mation ot  the  mouth  occasionally  seen  in  infants,  and  characterized  by  the 
presence  of  a  si^ecific  micro-organism,  the  Oidium  albicans. 
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Fio.  J47. — A  group  of  vaginal  epithelial  cells  ovrrUid  by  mycelial  threads  and  conidin  of 
O'idiuni  ^ilbicuns  (Smith  and  Radkcy). 


The  lesions  are  usually  situated  upon  surfaces  normally  covered  by  transi- 
tional .squamous  epithelium,  the  tongue  being  most  (rfijiienilyafferted.  The 
contact  of  the  tongue  with  the  roof  of  the  mouth  may  cause  secondary  inl'ec- 
tion  of  the  palatal  tissues.  [iif:ints  and  marasmatic  adults  are  affected,  the 
disease  not  lieing  very  common  even  in  those  whose  vitality  is  considerably 
depressed.  Adults  suffering  from  the  last  stages  of  tuberculosis  are  some- 
time^  infected. 

The  lesions  of  the  disease  begin  with  diffuse  reddening  of  the  mticous 
membrane  and  the  formation  of  a  somewhat  shining,  slimy,  adhesive  layer 
of  grayish-white  mailer,  which  is  said  to  have  an  arid  reaction.  As  ihe 
disease  develoiw,  whitish  dots  are  seen  to  ap|»ear  U[)on  the  surface  and  grad- 
ually spread,  sometimes  coale.scing.  This  white  formation  characterizes 
thrush.  It  is  in  reality  a  pseudomcmbrane  made  up  es,sentially  (tf  detached 
epithcli.il  cells  with  a  ramifying  network  of  ))arasitic  threads.  Ihe  white 
color  of  the  jjatches  contrasts  markedly  with  the  hyperemic  surrounding 
tissues.  When  the  patches  are  removed,  they  5|)cedilv  reappear  upon  the 
abraded  surface.  In  severe  cases  the  disease  is  not  confined  to  the  tongue, 
but  siireads  to  the  palate,  li]«,  pharynx,  esophagus,  and,  in  spite  of  the 
columnar  epithelium  of  the  stomach  and  intestines,  has  l>een  seen  to  involve 
these  tissues.     From  the  local  lesion  the  parasites  are  sometimes  metastati- 
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cally  transported  to  other  parts  of  the  body.  Such  mycotic  embolism  may 
occur  in  any  organ,  and  has  been  known  to  cause  death  when  occurring  in 
the  brain. 

Ordinarily  the  disease  is  not  serious,  but  it  may  be  a  cause  of  death  when 
the  pain  it  causes  prevents  the  taking  of  food. 

Ttu'  Oidmiii  albicans  1%  onr  of  Ihr  btiildtng  fungi,  and  ^cems  to  be  properly  classified  ncnr 
Ihe  yeasts,  ll  occurs  in  the  form  of  roynded.  ova!,  or  cylindric  cells,  3.5  to  5  m  in  diameter, 
and  ten  or  twenty  times  as  Itmg  ^%  thick,  which  hud  and  exteiul  in  all  directions,  foiming  what 
appears  to  be  a  reticulum  by  retnaininn  att.ichrd  to  each  other.  Some  of  the  cells  arc  so 
elongate  as  to  resemble  the  myceli.1l  ihrrmls  of  the  higher  fungi.  Spores  arc  formed,  occurring 
singly  in  round-cells.  The  fungi  are  c)>iffly  seen  in  the  rpithelial  tissue,  but  as  the  ceils  dr- 
gcnerate  in  consequence  of  Ihe  ili&orKflnizattun  of  the  tissue,  they  may  enter  the  areolar  tissue 
ftnd  cause  a  deeper  form  of  Intlammalion. 

The  micro-organism  is  easily  isnlati-d  .-rnd  cullivaird  u)-ton  ttrtificial  media.  Upon  acid, 
sugar-contiining  sut>st.ince<i  the  little  plant  appears  most  like  the  yeasLs,  though  whea  culti- 
Vftled  upon  alkaline  media,  it  forms  longer  threads  sugnestive  of  the  mycelia  of  the  fungi. 

The  vcgf^tation  of  the  mit:ro-org;inism  gives  rise  to  a  pure  white  colony  upon  agar-agar  and 
upon  potato. 

Tlie  micro-organisms  can  be  well  stained  by  Gram's  method.  Usually  there  Is  little  difficulty 
ia  differentiating  between  thrush  and  diphtheria  or  the  aphthous  form  of  stomatitis. 


:\  of  thr  face  (case  of  A.  T  Hazm). 


4-  Gangrenous  Stomatitis. — The  most  serious  infection  of  the  oral  tissues 
is  gangrcniJiis  stomatitis,  or  noma.  The  disease  is,  foriunately,  rare,  ll 
affects  children  Ijetween  two  and  twelve  ycarx  of  age,  especially  those  whose 
nutrition  is  cit-pravcd  and  who  have  been  e.xr)osed  to  extremely  unhygienic 
surroiiiulings.  It  is  u.sually  a  primary  aflfection,  but  sometimes  follows 
iiK.cralive  stoiiialitis,  mid  may  follow  measles  and  typhoid  fever.  In  adults 
it  occasionally  sVRcccds  malariii.  The  most  common  point  of  infection  is 
the  buccal  mucous  membrane  of  one  side  (rarely  both)  near  the  angle  of  the 
lip.  The  lesion  forms  a  livid,  swollen  area,  which  is  ra|)id!y  followed  by  gan- 
grene. The  center  of  the  jwtch  may  become  grayish-yellow  before  gangrene 
actually  sets  in. 

The  gangrene  mav  extend  entirely  through  the  cheelc,  or  may  be  limited 
to  the  mucous  membrane  and  subjacent  tissue.  When  the  extension  to  the 
skin  lakes  place,  a  purplish  spot  appears  upon  the  cheek,  vesication  soon 
follows,  and  the  tissue  melts  into  a  tetid,  pultaceons  mass.  The  disease  is 
commonly  fatal  from  exhaustion  and  secondary  infection.  When  recovery 
lakes  place,  it  is  throu;Th  separation  of  the  sphacelus  and  subsequent  cicatri- 
zation, t'onbiderable  deformity  invariald)'  follows  contraction  of  the  scar. 
Noma  also  occurs  about  the  genital  organs. 
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The  most  recent  investigations  indicate  that  though  streptococci  and  other  micro>orc^nisms 
arc  possiblr  responsible  for  the  violence  and  gnngrenous  nature  of  the  process,  it  is  really  ttie 
diplithcria  bacillus,  which  i^  always  prveicnt,  that  is  responsible  for  the  disease  by  opening  the 
tissues  10  ihcir  activiiy. 

5.  Syphilitic  stomatiti*  is  far  from  uncommon.     The  primary  sore,  the 

chancre,  is  sometimes  situated  in  the  mouth,  and  may  take  either  a  soft  or 
an  indurated  form,  and  be  accompanied  by  lymphatic  enlargements.  The 
/r/OT^n' syphilitic  oral  lesions  are  usually  situaied  upon  the  tongue  or  lips. 
Secondary  lesions  (mucous  patches),  which  are  far  more  common,  arc  seen 
upon  the  gums  and  at  the  angles  of  the  mouth.  They  take  the  form  of 
superficial  ulcerations  fo]l(;wing  cellular  infiltrations.  I'lat,  superficial, 
slightly  prominent,  grayish-yellow  patches  seen  upon  the  tongue  or  other 
parts  of  the  mouth  of  syphihtics  are  known  as  leukoplakia  syphilitica. 

Small  papules  sometimes  form  \\\^w  the  mucous  membrane,  appearing  as 
slightly  elevated,  bhiish-white  or  pearl-colored  patches,  surrounded  by  a  red 
zone.  These  are  described  as  opaline  plai/ues.  These  are  most  common 
upon  the  lips,  checks,  tongue,  and  soft  palate. 

(Jf  the  tertiary  legions,  the  j^umma  of  the  mouth  is  usually  quite  small, 
varj'ing  from  the  size  of  a  lentil  to  that  of  a  bean.  Softening  and  evacua- 
tion lead  to  ulceration  and  cicatn/ation  of  the  mucous  membrane. 

Syphilitic  cases  not  infrequently  suffer  from  atrophy  of  the  mucous  mem- 
brane of  the  base  of  the  tongue,  with  losd;  of  the  circumvallate  papilla?,  but 
this  also  occasionally  takes  place  in  non-syphilitic  individuals. 

6.  Tuberculosis  of  the  mouth  is  nearly  always  secondary,  resulting  from 
the  passage  of  sputum,  etc.,  containing  the  tubercle  bacillus,  through  its 
cavity.  It  may  also  depend  upon  lupus  of  the  face,  llie  posterior  portion 
of  the  tongue  is  most  frequently  attacked.  Rarely  one  finds  the  lesions  upon 
the  cheek,  jaws,  and  lips.  The  tubercles  almost  always  occur  as  isolated, 
yellowish-red  t^odules  or  ulcerations.  In  a  few  cases  confluent  tul>ercles  have 
been  seen.  When  ulcerations  occur,  they  are  irregularly  formed  and  usually 
possess  overhanging  edges. 

Primary  tubercles  of  the  mouth  have  been  seen  upon  the  mucous  mem- 
brane of  the  lips  and  cheeks,  and  also  uix>n  the  tongue.  The  infection  in 
these  cases  seems  to  de|)end  upon  infection  from  substances  taken  into  the 
mouth. 

It  may  depend  upon  direct  infection  by  the  kiss  of  a  consumptive  or 
the  use  of  his  cigar-holder,  pipe,  fork,  etc.  The  nature  of  the  primary  tuber- 
culous lesion  may  l>e  difiicult  to  determine.  There  is  usually  an  ulcer  of 
some  size,  irregtiLirly  excavated,  and  svtrrounded  by  overhanging  indurated 
edges.  Outlying  tubercles  may  or  may  not  be  present.  The  appearances 
are  not  at  all  unlike  those  of  the  gummatous  ulcer. 

Actinomycosis  of  the  tongue  is  not  infrerjiicnt  in  cattle.  The  inoculation 
possibly  lakes  [jiace  through  inconspicuous  lesions  made  by  the  spines  of  certain 
grains.  The  fungus  develops  in  the  tissues  and  produces  the  lesions  already 
described.  (Seep.  347)  In  chronic  cases  the  tongue  becomes  Ijard  or 
'*  wooden  "  ;  in  the  more  acute  cases  it  is  filled  with  small  arcits  of  suppu- 
ration and  sinuses. 

THE  TONGUE. 

Glossitis,  or  inflammation  of  the  tongue,  may  Ix?  superficial  or  deep. 

ia)  The  superficial  form  is  catarrhal  in  character  and  results  in  denuda- 
tion of  the  surface.  If  the  i»alieni  keeps  the  tongue  quiescent,  so  that  fric- 
tion against  the  teeth  does  not  remove  the  desquamated  cells,  its  surface 
becomes  covered  with  a  white  coating  consisting  of  cells  and  bacteria.  If 
this  still  is  undisturl>ed,  and  if  fragments  of  food  arc  added  to  the  general 
massj  the  bacteria  grow  still  more  plentifully,  and  the  layer  increases  in  thick- 
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ness  and  becomes  grayish-yellow  and  later  brownish,  dry,  hard,  and  firm, 
while  the  tissue  of  the  tongue  becomes  fissured  and  cracked. 

Various  grades  of  the  process  are  observed  in  smokers,  dyspeptics,  and 
those  in  the  typhoid  stale. 

Orca'iionally  the  siii>erficial  inflammations  of  the  tongue  become  chronic 
and  characterized  by  the  formation  of  local  thickenings  of  the  mucous  mem- 
brane— leukoplakia  or  psoriasis  ////i,7///. 

(//)  The  deep  inflammations  of  the  tongue  depend  upon  injury  and  infec- 
tion. The  organ,  according  toihe  degree  of  the  di?ieasf.  bei.omes  swollen,  hard, 
andpainlul,  'l"he  tissuesare  congested  and  infiltrated  with  lcuko<:yies.  There 
may  be  atrophy  or  degeneration  of  the  muscle-fibers,  and  abscesses  may  form. 

The  most  frcipient  cause  is  infection  from  carious  teeth. 

Syphilitic  and  tuberculous  lesions  of  the  tongue  have  already  been  de- 
scribed. 

A  peculiar  and  interesting  pathologic  change.  5omrtim«rs  occurring  in  the  tongue,  is  an 
abnormal  dcvclopmcni  of  the  epithelium  upon  the  papilla;,  which  leads  either  to  a  nodular 
tongue  or  to  a  hairy  or  brisll/  tongue,  according  to  whether  the  fungiform  or  the6hfnrm  (mpill.'C 
arc  affecled.  Under  these  circumstances Ihr  tongue m.Tv  become  cliicolored  and  appear  brown 
or  green,  the  condition  being  described  as  a  "  black.  hMry  tongue'' 

The  tumors  of  the  mouth  arc  important.  Lymphangioma  and  heman- 
^oma  of  the  tongue  and  lips  are  common  in  early  life.  They  are  usually 
simple,  and  most  frequently  situated  in  the  upper  lip  or  beneath  the  tongue. 
The  hemangioma  is  characterized  by  a  bluish  or  purplish  color. 

Connertive-ii^sue  tumors  are  not  infre()ueni  in  early  life,  and  lipoma, 
fibroma,  myxoma,  an<l  sarcoma  are  occasionally  obsen-ed. 

Teratoid  tumors  are  not  unronimon  in  and  about  the  mouth. 

Sarcoma,  carcinoma,  nnd  epithelioma  ori  ur  in  later  hfe.  The  first  men- 
tioned is  not  infre^iuent  upon  the  gums  about  the  roots  of  the  teeth,  and  is 
known  as  rpu/h.  All  cpuli  arc  not  sarcomatous,  however,  as  it  is  not  rare 
to  find  them  purely  fibrous,  and.  indeed,  Sutton  restricts  the  term  to  fibrous 
growth.  Occasionally  the  epuli  grow  from  other  jjarts  of  the  jaws  than  the 
alveolar  processes.  Their  general  appearance  is  that  of  firm,  rounded,  nod- 
ular tumors.  Sometimes  they  are  of  bony  origin,  and  present  the  histology 
of  osteosarcoma  or  giant-cell  sarcoma.  Such  forms  usually  develop  near  the 
symphysis  meniis.      Tapillomala  are  common  ui)on  the  lips  at  Iheir  edges. 

Cancers  of  the  mouth  are  most  fret[uent  upon  the  lips,  tongue,  and  gums, 
and  are  chietly  of  the  stiuamous  variety.  They  first  appear  as  circumscribed, 
rather  firm,  grayish-white  swellings  u[ion  the  ej^ilhehal  surfaces,  which  be- 
come more  and  more  apparent  as  the  growth  advances.  When  softening 
sets  in,  ulcerations  are  formed  and  show  little  disposition  to  heal.  The 
course  of  c[uthelioma  of  the  tongue  is  particularly  rapifl  and  malignant. 

Adenoma  sometimes  develops  from  the  mucous  glands  of  the  moiiih,  and 
Ziegler  mentions  the  occurrence  of  thyroid-gland  tumors  in  the  course  of  the 
thyrolingual  duct. 

Cysts. — The  most  frequent  cj'st  of  the  mouth  is  the  so-called  ra/iu/a. 
Almost  any  cyst  of  the  mouth  is  called  by  this  name,  but  the  true  ranula 
results  from  dilatation  of  the  ducts  of  the  HIandin-Nuhn's  glands  situated 
beneath  the  lip  of  the  tongue.  Nearly  all  the  oral  cysts  arc  retention  cysts 
caused  by  obstruction  of  the  glandular  outlets,  either  of  the  larger  glands, 
or  of  the  little  mucous  glands  so  common  in  the  mucous  membrane.  Occa- 
sional dermoid  cysts  are  found. 

THE  TONSILS. 

The  tonsils  occupy  a  part  of  the  throat  ]»redisposed  to  inflammation  and 
infection.     Thus  in  nearly  all  the  catarrhal  inflammations  and  in  diphtheria 


438 


DISEASES   OF   THE  DIGESTIVE  SYSTEM, 


of  the  pharynx  the  lousils  are  always  more  or  less  involved  because  of  their 
proxJiTiiiy. 

The  primary  affections  of  the  tonsils  are  really  few,  though  the  appear- 
ances vary,  and  numerous  names  have  been  applied  to  them.  Kor  conveni- 
ence they  are  pmbably  best  divided  into  ihe  acute  and  chronic  lonsilliiis. 

Acute  tonsillitis  is  sometimes  an  idio|)athic  affection,  depending  upon 
accidental  infection  by  bacteria  entering  the  crypts.  It  also  not  inrrequently 
accompanies  cxanthematous  diseases,  and  though  the  relationship  is  not  clear, 
occasionally  precedes  rheumatism.  The  inflammation  is  usually  sujjerficial, 
the  organs  becoming  swollen,  hyperemic,  and  bright  red.  The  surfaces  are 
covered  with  an  abundant  secretion  of  seromucus,  which  pours  from  the 
lacunae.  As  in  most  tonsils  the  lacunae  are  rather  large  and  conspicuous,  and 
as  in  most  tonsillar  inflammations  they  contain  and  discharge  an  abundant 
secrelioM,  whu  h  ol'ien  becomes  inspissated  and  appears  creamy  or  cheesy,  the 
majority  of  the  acute  tonsilliies  arc  spoken  of  as  lacunar  oz  follicuiar.  The 
morbid  anatomy  is  extremely  simple,  there  being  no  changes  excepting  those 
depending  upon  the  congestion  and  increased  secretion.  A  variety  of  bac- 
teria can  be  cultivated  from  the  crj'pts  of  the  tonsils,  of  which  the  strepto- 
coccus may  be  the  most  important.  Both  tonsils  are  usually  synmietrically 
affected,  which  would  perha[)S  indiciiie  that  something  more  than  the  acci- 
dental entrance  of  bacteria  is  reiiuired  for  the  development  of  the  disease, 
as  it  would  be  difficult  for  accidental  infection  to  occur  simultaneously  in 
both  organs. 

In  less  common  cases,  in  which  a  deeper  infection  o<!«urs,  the  inflamma- 
tion may  advance  to  suppuration,  usually  in  one,  but  sometimes  in  both, 
tonsils.  \Vhei»  this  occurs,  the  condition  is  described  as  suppurative  tonsHiitis 
or  quinsy. 

Herpetic  toasillitis  occurs  rather  infrcfjucntly,  and  chiefly  in  individuals 
predis])Oscd  to  herpes.  It  is  characleri/cd  by  an  eruption  of  uiinule  vesicles 
u[ion  the  niU(  ous  membrane,  with  the  addition  of  catarrhal  inftammaiion. 
The  herpes  vesicles  niplure  and  leave  jiainful  uUere. 

Chronic  tonsillitis  varies  in  its  morl)id  changes.  In  some  cases  the 
effect  of  the  disease  is  chiefly  seen  in  the  crypts,  which  become  much  larger 
than  nonnal,  are  of  utuisual  depth,  and  serve  as  collecting  places  for  secre- 
tions, dest|uamaled  epiiheUal  cells,  bacteria,  and  fragments  of  food.  'ITie 
bacteria  in  these  accumulations  bring  about  putrefactive  changes,  which  in 
turn  increase  ihe  irritation  of  the  surrounding  tissue. 

U'hen  such  tonsils  are  examined,  yellowish-white,  fetid,  more  or  less  firm 
masses,  varying  in  size  from  a  rice-grain  to  a  pea,  are  seen  projecting  from 
them.  The  breath  of  the  patient  has  a  very  unpleasant  but  ijuite  <hararter- 
islic  odor.  The  masses  escape  spontaneously  from  time  to  time,  or  may  I>e 
retained,  when  they  sometimes  talcify  and  form  concretions  or  ca/cu/i  in  the 
tonsils. 

This  form  of  chronic  tonsillitis,  because  of  the  increased  size  of  the 
lacuna;,  which  enlarge  at  the  expense  of  the  tonsillar  tissue,  may  be  de- 
scribed as  atrophic. 

Other  cases  of  chronic  tonsillitis  are  hypertrophic,  and  lead  to  marked 
enlargement  of  the  organs,  which  ]>rojcct  from  between  the  pillani  of  the 
fauces,  so  as  nearly  to  meet  in  the  mesial  line,  and  form  serious  obstacles  to 
deglutition,  respiration,  and  enunciation. 

The  enlargement  seems  to  Lk;  a  true  hypertrophy,  and  consists  of  hyj^er- 
plasia  of  all  the  constituent  tissues  of  the  organ.  When  examined,  the  organ 
seems  normal,  except  that  it  is  \ct\  large  and  slightly  reddened  on  the  sur- 
face.    The  cr^^jis  are  small  and  the  surfaces  smooth. 

The  tonsillar  enlargements  sometimes  depend  upon  chronic  inflammation 
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and  sonielimes  are  associated  wiih  general  increase  of  the  lymphadenoid  tissue 
of  tho  phar)-n\,  in  which  numlieni  of  the  so-called  "adenoid  vegetations" 
occur  upon  the  pharyngeal  walls.  JCnlargement  of  the  tonsils  also  occurs  in 
leukemia. 

Tuberculous  infection  of  the  tonsils,  with  secondary  extension  to  the 
cervical  lymplutic  glands,  is  proiiably  much  more  fretment  than  is  usually 
su|iposed. 

The  fact  that  the  crypts  of  the  tonsils  contain  lymphoid  tissue  whit  h  comes 
in  actual  contact  with  the  surface  makes  it  easy  to  explain  the  facility  with 
which  infection  can  occur.  Though  tuberculous  infection  of  the  cervical 
glands  may  depend  upon  iniection  through  the  up|)er  i>art  of  the  rcs])iratory 
apparatus,  it  is  also  true  that  alimentary  infecliori  may  occur  through  the  ton- 
sils. There  is  experimental  evidence  of  ihis.  and  young  pigs  fed  upon  tul>er- 
culous  milk  have  been  found  10  acquire  tuberculosis  of  the  tonsils,  with  early 
infection  of  the  cervical  glands. 

Psecidomeinbranous  tonslllttis  may  or  may  not  be  ifiphthtritic. 

ill)  Tonsillar  Jiphtlnria  depending  u[»on  the  Klcbs-Loffler  bacillus  usually 
begins  with  the  formation  of  a  grayish-yellow  pseudomembrane  about  ihe 
edges  of  the  lacunar  openings  and  upon  the  surfiu  e  of  the  organ.  So  similar 
is  this  pseudomembrane  to  that  of  the  non-diphtheritic  form  that  only  bv  a 
bacteriologic  examination  can  ihey  be  certainly  riifTercntiaied. 

ili)  Streptoiocats  ht/himmoluffi  of  the  tonsil  is  sometimes  accompanied  by 
the  formation  of  a  distitvct  pseudomembrane  in  all  general  appearances  iden- 
tical with  true  dij)htheria.  though  usually  the  membrane  is  whiter,  less  inti- 
mately attached,  and  its  occurrence  accompanied  by  more  profound  constitu- 
tional disturbance. 

THE    PHARYNX. 

Acute  catarrhal  pharyngitis  is  one  of  the  most  common  aflections. 

Etiology. — Us  cause  is  not  satisfactonly  determined.  It  often  seems  to 
follow  exposure  to  cold.  It  may,  however,  signify  that  there  hns  been  an 
invasion  of  the  body  by  micro-organisms.  It  seems  at  times  to  follow  attacks 
of  indigestion  and  result  from  the  absorption  of  leukoniains,  and  at  other 
limes  certainly  depends  upon  llje  inhalation  of  irritating  substances,  such  as 
tobacco-smoke  and  dust. 

It  is  scarcely  possible  for  the  phai^'nx  to  be  inflamed  without  a  sympa- 
thetic affection  of  the  soft  palate  and  tonsils.  For  this  rea.son  many  prefer 
to  use  the  term  ani^tna  as  de.scri[>tive  of  the  acute  affet  lions  of  these  jKiris. 

Morbid  Anatomy. — The  acute  pharyngitis  is  extremely  simple  in  its  mor- 
bid anatomy.  The  chief  manifestations  are  redness  and  swelling  of  the 
mucous  membrane  of  the  pari,  with  a  primary  cessation  of  the  normal  secre- 
tion, which  causes  the  throat  to  I'eel  ver>*  hot  and  dry,  and  later  an  over- 
abundant secretion  of  the  mucous  or  mucopurulent  matter,  which  may  at 
limes  be  mixed  with  a  little  blood,  and  which,  as  it  clings  tenaciously  to 
the  surface,  is  removed  by  the  patient  with  considerable  effort.  When  the 
secretion  is  examined  with  the  microscope,  it  is  found  to  contain  many  pus- 
cells  and  many  desi]uamated  and  degenerated  columnar  epithelial  cells  from 
the  phar\'ngeal  walls. 

When,  in  severe  cases,  the  posterior  wall  of  the  pharynx  is  examined, 
red,  abraded  areas  of  irregular  siae  and  shai)e  are  found.  These  are  tnie 
abrasions.  There  are  also  rounckd  or  oval,  distinctly  circumscribed,  slightly 
elevated,  red  areas  which  are  small  collections  of  lymphoid  tissue  made  un- 
nsnallv  conspicuoas  because  of  the  degree  of  congestion  ]>resent. 

'['he  disease  is  of  short  duration  and  ewcU  in  recovery.  It  has,  however, 
a  marked  tendency  to  recur  and  become  chronic. 
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Chronic  Pharyngitis, — The  chronic  disease  follows  reiJeated  attacks 
of  the  acute  disease,  though  it  niay  occur  inde|)cndcntly  and  is  very  common 
as  the  result  of  the  abuse  of  tobacco.  There  is  chronic  congestion  of  the 
part,  the  adenoid-tissue  collections  become  prominent,  and  the  secretion  be- 
comes very  meager  and  may  be  absent.  When  ijrest;nl,  it  may  be  muco- 
purulent or  purely  mucus.  It  sometimes  partly  inspissates,  especially  in  the 
nasopharynx,  and  begins  to  decompose,  imjjarting  a  foul  odor  lo  the  breath. 
The  cases  are  divided  into  the  productive  forms  (^pharynt^itis  h\perplastica), 
in  which  papillary  projections  and  excrescences  niay  develop  in  the  pharyn- 
geal walls,  and  the  atrophic  fonns  (pharyngitis  atrophicans),  in  which  the 
mucous  membrane  api>ears  relaxed,  thin,  red,  and  smooth.  It  is  jiossible  for 
both  processes  to  exist  at  the  same  time,  for  the  hyperplasia  is  not  so  much  a 
thickening  of  the  mucous  membrane  as  it  is  an  increase  in  the  lymphadenoid 
tissue  it  contains.  The  pharyngeal  tonsils  are  ]iarticularh'  disposed  to  in- 
crease iu  size  and  may  greatly  interfere  wtlh  breathing. 

The  mucous  membrane  over  the  adenoid  hypeqilasias  may  be  thinned  and 
is  not  infret^uenlly  ulcerated. 

Pseudomembranous  pharyngitis  is  chaniclerized  by  the  fonnation 
of  a  yeliowish-white  or  yellowish-gray  layer  upon  the  mucous  membrane,  and 
may  be  titf^htheriv  or  non-MphthcriL, 

Non-diphtheric  pseudomembranous  phao'n^tJs  may  result  from  the 
action  of  various  injurious  agents,  which  may  he  taken  into  the  mouth  and 
swallowed  (steam,  ammonia,  etc.),  but  is  nearly  always  dependent  upon  the 
activity  of  bacteria.  The  chief  cause  is  the  Streptococcus  pyogenes,  though 
pneumococci,  colon  bacilli,  and  other  organisms  may  cause  it. 

Taking  the  streptococcus  pseudomembranous  inflammations  first,  we  find 
them  in  association  with  certain  of  the  exanthcmatous  diseases,  notably  scar- 
latina, measles,  small-jjox,  and  typhoid  fever.  They  may,  however,  occur  as 
primary  affections. 

In  addition  to  the  streptococci,  etc.,  it  is  customary  lo  find  a  number  of 
the  organisms  belonging  to  the  flora  of  the  mouth,  so  that  nearly  every  case 
is  one  of  mixed  infection. 

It  is  impossible  to  distinguish,  without  the  aid  of  a  bacteriologic  examina- 
tion, between  diphtheric  and  non-diphtheric  pseudomembranous  pharyngitis. 
This  is  an  important  matter,  and  has  a  great  bearing  upon  diagnosis,  prog- 
nosis, treatment,  and  hygiene,  tor  when  such  an  examination  proves  the  case 
to  be  one  of  true  diphtheria,  irrespective  of  the  apparent  gravity  of  the  case, 
the  contagious  nature  of  the  dise;Lse,  the  indication  for  the  use  of  the  diph- 
theria antitoxin^  and  the  fear  of  future  palsy  are  all  at  once  0[)ened  up.  On 
the  other  hand,  if  such  an  examination  shall  show  the  presence  Xii  strepto- 
cocci and  ihc  absence  of  the  dif)hthcria  bacilli,  the  mind  oi  the  physician  is 
relieved,  and  he  knows  that  the  case  is  not  contagious  and  will  not  be  fol- 
lowed by  palsy. 

Diphtheritic  pseudomembranous  pharyngitis  is  caused  by  the  true  diph- 
theria bacillus,  the  Klebs-LofTler  bacillus,  a  brief  mention  of  which  will  not 
be  out  of  place. 

h  wa5  discovered  by  Kleb&  In  1883.  nnd  cultlmied  by  Lfiffler  in  1884.  and  in  consequence 
is  knnun  iis  the  Kk-b&-Ix)fflrr  b;icillus.  It  is  a  rod-shaped  bacillu-^  wilh  round  vtmXs.  and  stains 
wrll  Mitli  ordiniiry  siaminK  sohitJans,  bu!  mosl  cbaracicrislicHlIy  by  the  alkalin**  niethylenr- 
biue  nf  Loffler,     It  iilso  stams  well  by  Gmm's  method,  especially  when  in  sections  of  fisMie. 

The  baciUush.ns  a  variable  morphology,  nppearing  very  diffuTrntupon  diffrr»-nt  media  nnd  m 
differently  rcrtrting  media.  It  thu*  varies  from  a  short  oval,  which  quitr  habitually  occurs  in 
p:ttrs  in  bouillon,  to  an  enormous,  club-fihapcd  bacillus  when  i;rowti  upon  alkaline  blood-senim. 
Il  \'aries  thus  not  only  in  shape,  but  nlsu  in  size. 

It  is  not  motile  .»nd  \v.\s  no  ti.-tgrlla.  In  spfrim<-ny  stained  with  thp  idkalinf  methylen**- 
bluc  stibiiion  one  ^ec4  a  marked  tendency  lu  scj;meni.iliun,  anil  a  pronounce<l  di^posihon  on 
Ihe  part  of  the  bocillary  subsbnce  to  color  irreculariy.  either  at  the  poles  or  at  vanous  points 
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along  the  lengih  of  the  orgunism.  The  haciltary  substmce  thus  contains  polychromatophilic 
granules. 

The  bacillus  grows  in  all  culture  media.  The  must  characteristic  growth  is  upon  Lofflcr's 
blood-scmm  mixture  (3  parts  of  serum  plus  i  part  of  i  per  cent,  glucose  bouillon),  which  is 
employed  in  all  laboratories  for  the  diagnosis  of  diphihcrin.  L'pon  it  the  organism  grows  so 
rapidly  that  in  from  twelve  lo  twenty-four  houn>  Ihc  surface  is  dotted  with  small,  china-white  or 
ycllowisli-whiir  colonies,  or  covered  with  a  continuous  layer  of  the  same  color,  accordingly  as 
the  number  of  bacilli  distributed  upon  the  surface  has  been  few  or  many  and  the  duration 
of  growth  long  or  short.  It  is  possible  lo  make  a  diagnosis  of  diphtheria  by  the  use  of  this 
medium  in  live  hour*. 

The  diphtheria  bacillus  does  not  liquefy  gelatin.  In  its  growth  it  first  produces  acids  by 
transform  .It  ion  of  th<-  conLiined  sugars,  then  form^  alkalis,  which  Later  ncutraliie  and  predomi< 
nate  over  the  acidity,  llic  urf;anism  is  toxic.  Different  bacilli — i.  r-.,  bacilli  from  different 
sources — vary  greatly  in  their  ability  to  produce  toxin,  and  the  production  of  toxin  is'ihe  only 
criterion  for  the  sep;iration  of  the  true  diphtheria  and  pseudodiphthcria  bacilli.  The  bacillus 
is  pathogenic  for  most  of  the  laboratory  animals.  Rats  arc  immune.  When  inoculated,  the 
anim.ils  usually  die  on  the  iliird  d.\v  from  the  effects  of  the  intoxication.  A!  the  sight  of  in- 
oculation there  is  a  hbrinohcmorrhagic  exudate. 

Morbid  Anatomy. — As  there  is  no  difference  of  imix)rtance  in  the  naked- 
eye  appearance  between  the  streptococcous  inflammation  of  the  throat  and 


Fig.  249. — Bacillus  diphlheriic.  from  a  culture  u|>on  blood-serum  ;  X  1000  (Friinket 

and  J'fciffer). 

true  diphtheria,  the  morbid  anatomy  of  both  forms  of  pseudomembranous 
angina  can  be  described  as  though  they  were  identical. 

The  extent  of  tissue  invaded  by  the  pseudomumbraiie  varies.  The  disease 
may  begin  upon  the  pillars  of  the  fauces,  ui)on  the  tonsils,  or  u[>on  the  sides 
of  the  uvula,  and  remain  localized,  or  may  spread  so  that  the  entire  pharynx, 
nose,  and  mouth  become  affected,  and  the  disease  eventually  reaches  the  \\\ys, 
and  anterior  nares. 

The  characteristic  lesion  is  the  pseudomembrane.  It  is  of  a  whitish,  yel- 
lowish, grayish-yellow,  or  dirty-gray  color,  and  forms  upon  the  surface  of  the 
mucous  membrane  of  the  affected  part.  It  usually  forms  a  single  layer  of 
modemte  thickness,  but  occasionally  there  may  Ik;  several  layers,  and  it  is 
sometimes  quite  thick.  The  edges  of  the  membrane  maybe  indistinct,  grad- 
ually fading  into  the  surrounding  healthy  tissue,  or  may  be  distinct  and  even 
detached,  this  de])ending  upon  the  stage  of  the  disease  and  its  tendency  to 
further  extension  and  exfoliation.  The  membrane  is  not  very  adherent,  as  a 
rule,  but  can  be  divulsed,  leaving  an  abraded  surface  upon  which  a  new 
membrane  quickly  forms. 


442 


DISEASES  OF  THE  DfCEST/t'E  SySTEM. 


TTic  slreptococcous  pseudomembranes  are  usually  whiter  in  color  than  the 
diphtheric  membranes,  and  seem  to  form  uf»on  a  more  acutely  intlanieii  sur- 
face. Streptococcousinnammationsareapi  to  be  more  painful  thandiphtheria, 
and  may  tie  e<|ualiy  fatal.  A  bactenologic  e.\amiDation  is  the  only  certain 
means  of  difTerentiation,  and  is  important,  as  only  the  true  diphtheria  ts  coa- 
tagious  and  remediable  by  the  antidiphtheric  serum. 

In  ciases  of  true  diphtheria  which  have  been  treated  by  vigorous  use  of  the 
serum,  the  edges  of  the  membrane  are  outlined  by  a  distinct  /one  of  hyper- 
emia. Stnqjtococcous  indammations  are  prone  to  begin  in  the  crypts  of  the 
tonsils  and  spread  about  the  edges  of  the  cr\|)ts. 

Tlie  usual  jjoint  from  which  diphthena  spreads  is  the  arch  of  the  fauces. 
The  membrane  forms  ufton  ihe  jxjaterior  pillaR  and  sides  of  the  uvula,  ex- 
lends  over  the  tonsils,  and  climbs  into  the  nasopharynx  and  down  the  |x>?iierior 
pharyngeal  wall.  It  may  descend  into  the  larynx,  go  on  into  the  trachea,  and 
even  into  the  bronchi.  It  commonly  passes  into  the  no«.  and  t)sler  per- 
fonncd  an  autopsy  upon  a  case  in  which  the  whole  mouth  being  full,  the 
membrane  extended  beyond  the  li|>s  upon  the  skin. 

The  membrane  consists  of  an  inflammatory  exudate  whose  chief  ingredient 
is  fibrin.  As  this  exudate  occurs,  it  coagulates  among  the  su]>erficial  cells  of 
the  mucous  membrane  and  brings  about  coagulation  necrosis  of  all  the  super- 
ficial tissues.  This  early  necrosis  of  the  superficial  tissues  allows  the  diphtheria 
bacilli  to  come  in  contact  with  the  subjacent  areolar  tissue,  upon  which  ihcy 
multiply  and  cause  fibrin  formation,  leukocytic  emigration,  degeneration,  and 
coagulation  necrosis. 

When  examined  microscopically,  the  diphtheria  membrane  is  usually  found 
to  be  laminated,  the  most  superficial  layer  consisting  of  fibrin  and  epithelial 
cells  in  a  state  of  <:oagulaiion  necrosis,  l;>eneath  which  are  fibrin  networks 
with  leukocytes,  etc. 

The  diphtheria  Ijacilli  are  present  in  immense  numbers,  but  only  at  or  near 
the  surface.  They  do  not  descend  into  the  deep  tissues.  The  l»acilli  do  not. 
as  a  rule,  enter  the  circulation,  though  in  fatal  cases  of  the  disease  it  is  not 
unusual  to  find  a  few  liacilli  in  the  heart's  blood. 

There  is  a  loose  attachment  of  the  membrane  to  the  denuded  areolar  tissue 
by  a  coarse  fibrin  network.  The  connective  tissue  is  somewhat  hyperemic^ 
and  is  infiltrated  with  leukocytes,  some  of  which  contain  diphtheria  bacilli  ; 
there  may  be  some  masses  of  fibrin  in  the  deeper  tissues,  but  the  disease  is 
essentially  a  superficial  inflammation. 

The  lymphatic  glands  of  the  neck  and  the  tonsils  are  usually  enlarged, 
and  in  the  lymph-nodes  of  the  tonsils  one  can  occasionally  recognize  the 
fibrin  network. 

In  cases  which  recover  the  membrane  sometimes  detaches  in  its  entirety, 
especially  In  raises  in  which  antitoxin  has  been  used.  This  leaves  a  denuded 
surface  upon  which  the  epithelium  soon  forms,  but  which  remains  hyi^remic 
for  months  after.  When  the  membrane  does  not  exfoliate,  it  disap|>ears  by 
gradual  absorption,  becoming  shredded,  fenestrated,  lliinned,  and  gradually 
eroded.  In  these  cases  recovery  is  slower  than  where  the  entire  membrane 
is  exfoliated. 

Diphtheria,  however,  is  not  only  a  local  afiection  of  the  throat,  but  also  a 
dangerous  toxic  di.sea.se.  In  the  local  lesion  the  diphtheria  bacilli  form  toxin 
which  is  absorbed  and  distributed.  Oertel  was  the  first  to  devote  much 
attention  to  the  histologic  changes  produced  in  the  organs  by  the  toxin,  and 
since  his  obser\'ations  much  work  has  been  done  upon  the  subject.  The 
disseminated  toxin  has  a  marked  destructive  effect  nix>n  the  tissues,  manifested 
by  the  formation  of  numerous  minute  foci  in  which  the  rells  are  destroyed 
and  their  nuclei  fmgmentcd,  the  chromatin  being  scattered  about  in  granular 
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fonn.  Such  foci  are  found  in  the  tissues  in  extreme  cases  of  human  diph- 
theria, but  can  be  most  conveniently  studied  in  animals  that  succumb  to  large 
doses  of  diphtheria  toxin. 

It  may  be  that  death  from  diphtheria  intoxication  depends  in  part  upon 
the  occurrence  of  these  focal  lesions.  The  severity  of  the  intoxication  bears 
no  relation  to  the  extent  of  the  throat  lesion,  but  depends  entirely  upon  the 
virulence  of  the  particular  bacillus.  A  virulent  bacillus  sometimes  causes 
fatal  intoxication  from  a  very  circumscribed  and  limited  lesion,  while  a  mem- 
brane that  fills  the  entire  pharynx  may  be  caused  by  bacilli  of  such  feeble 
virulence  that  the  patient  is  scarcely  made  ill  by  the  quantity  of  toxin  gene- 
rated. 

The  intoxication  sometimes  causes  sudden  cardiac  palsy,  but  the  paralysis 
most  frequently  seen  in  diphtheria  api>ears  during  convalescence.  It  may 
occur  after  any  case  of  diphtheria,  but  usually  follows  severe  cases.  It  most 
commonly  affects  the  muscles  of  the  throat,  esi)ecially  the  levatores  palati, 
and  interferes  with  deglutition.  It  also  frequently  affects  the  muscles  of 
accommodation.  Monoplegia,  hemiplegia,  and  (Kiraplegia  may  occur.  The 
ner\ous  lesions  are  i>eripheral  neuritis.  The  central  lesions  consist  of  toxic 
irritation,  with  atrophy  or  degeneration  of  the  ganglionic  cells. 

In  the  sirejitococcous  pseudomembranous  pharyngitis  the  disease  is  more 
local,  but  jx)ssesses  a  danger  from  which  diphtheria  is  nearly  free.  The 
streptococci  jjenetrate  deeply  into  the  tissue,  and  not  only  provoke  more 
violent  local  symptoms,  but  are  constantly  in  danger  of  transi>ortation  to 
remote  parts,  where  secondary  abscesses  may  form. 

Secondary'  abscesses  in  diphtheria  usually  depend  upon  accidentally  present 
streptococci  and  not  ujKjn  the  dissemination  of  the  diphtheria  bacilli. 

Phlegmonous  pharyngitis  with  al>scess  formation  usually  follows 
diphtheria  or  scarlatina,  and  de|>ends  upon  the  accidental  entrance  of  the 
pyogenic  cocci  into  the  deep  tissues  of  the  pharynx.  It  is  occasionally 
brought  about  by  traumatism,  but  in  such  c.a.«^es,  as  well  as  those  that  follow 
tul)erculous  and  syphilitic  ulcerations  of  the  jtharynx,  is  also  probably  due 
to  pus-cocci  accidentally  introduced.  Caries  of  the  spinal  column  may  also 
cause  phar>ngeal  abscess. 

Syphilitic  pharyngitis  is  not  uncommon.  The  pharynx  is  hyr«rem:c, 
and  sometimes  has  a  coating  of  white  mut  us.  P'rosions  and  ulcerations  with 
fis.sures  are  often  seen.  The  opaline  plaques — >liphtly  elevated,  circumscril^d, 
flat,  reddish  or  blui.sh-white  promir.ences.  \\hi(h  later  take  on  a  ;<rrarl-::i;e 
appearance,  are  occa.sionaily  lound,  and  seem  to  I*  f  hara<  lerisiir.  I:  may  be 
stated,  however,  that  though  sore  throat  i>  a  very  common  >ymptom  o:'  s\-ph:l:s 
uf>on  which  much  diagnostic  im[*ortanre  is  to  Ik,-  plar  ed.  it  is  a  citf.tjl:  matter 
to  make  a  diagnosis  from  the  apj^aranre  of  the  throat  alone. 

Tuberculosis  of  the  pharynx  i^  not  common.  The  lesions  consist 
of  sparsely  distributed  small  v\t«zxf  Its  K\tox\  a  hyiiercni:c  >urface.  l>.e  :  :*^*r- 
clfs  ultimately  soften,  and  leave  ukers  that  may  conti:;ne  to  increase  :r.  size 
until,  in  extreme  ca^es,  nearly  the  entire  iiharyngeai  mi:cou>  men^iranc  is 
destroyed  and  tran-forme^:  into  an  uneven  ulcerated  f^urfaie. 

Tuijerculosi>  of  the  pharynx  nearly  aiway>  a*'om:in:e^  or  s-j.-.tecs 
tuberrulosis  of  tht  hjiiirs.      It  :-  j^racticaily  ".r.known  as  2  yrin-.iry  ci-ci-^. 

The  tumors  of  the  phar;. nx  are  not  numero*:-.  i^fiXL-^..^^'.  tentoid 
tumors — hairy  j/olypi.  ef  . — arc  seen.  Mo-t  of  the  ivhar*.  n:-Til  t-n::r-  de- 
velop from  the  connective  tissues.  Hir*  h-Hir^hfeld  ha-  -^en /. '>  w.s.  f.'rc- 
sarcoma,  rcum/i'eii  ^arcfma,  myxoma,  pl^xif^rm  m:x<:arc^ff.s.  '.sr-  r.'.'nia 
is  occasionally  b^::  rar^riy  seen.  It  us':ajly  eyten'i-  :y  r.on:  r'-:V.'  c:'  :  -Jue 
from  contiguo";^  t  —';'.-.  -^vA  ca'ivfs  earlv  'rxr'.-nsion  'o  the  ^.r/rhat.''  I'linds 
and  leads  to  eariy  dvath.     The  most  ^'jiTimon  form  is  ^'Jua^■.-.■•>  t:T.::he'..03ia. 
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THE  SALIVARY  GLANDS. 

The  diseases  of  these  organs  arc  not  numerous,  and  are  for  the  most  part 
simple  in  origin  and  course. 

Acute  Parotitis. — The  parotid  gland,  the  largest  of  the  group,  is  most 
frequently  affected. 

The  acute  inflammation  may  be  due  to  traumatism,  but  in  the  great  tna- 
jority  of  cases  is  infectious.  Two  principal  forms  of  acute  parotitis  ane 
recognized,  the  simple  and  the  epidemic. 

Simple  parotitis,  simple  in  the  sense  that  it  is  not  epidemic  or  contagious, 
is  in  the  majority  of  cases  caused  by  the  accidental  entrance  of  pyogenic 
bacteria  from  the  mouth  into  the  salivary  ducts.  The  condition  is  not  in- 
frequently suppurative  and  may  cause  disorganization  of  the  gland.  It  is 
not  infrequent  as  a  complication  of  typhoid,  cholera,  diphtheria,  and  other 
conditions  in  which  ihc  conditions  for  infection  are  jtarticularly  good, 

Epidemic  parotitis  or  **  mumps  *'  is  chiefly  a  disease  of  childhood.  It 
is  characterized  by  an  inllammaiory  enlargement  of  the  parotid  gland  of 
one  or  both  sides.  The  organ  swells  to  a  marked  degree  from  serous  exuda- 
tion, and  is  tense  and  painful.  All  the  indications  are  that  suppuration  is 
imminent,  yet  this  stage  of  the  infiaminatory  process  is  rarely  reached,  and 
after  a  few  days  the  exudation  is  absorbed  and  the  patient  recovers.  It  occa- 
sionally hapi)ens  that  as  the  disea.se  recovers  at  the  original  seat  it  unex- 
[>cctedly  reestablishes  itself  in  the  testicle  and  ovary,  where  the  same  painful 
swelling  occurs. 

The  etiology  of  the  affection  is  obscure,  but  a  number  of  workers  have 
found  that  by  catheterization  of  the  parotid  duct  it  was  possible  to  secure 
and  cultivate  a  small  diplococcus,  first  described  by  I^veran.  The  disease 
is  highly  contagious  and  not  infrequently  epidemic. 

Both  forms  of  inllauimation  less  frequently  attack  the  submaxillary  and 
very  rarely  the  sublingual  gland. 

Angina  Ludovici.^The  infections  that  occur  in  the  neighborhood  of 
the  submaxillary  glands  are  not  always  confined  to  the  glands  lhem.selves,  but 
may  rapidly  extend  to  the  surrounding  cellular  tissue,  with  resulting  phleg- 
monous and  even  gangrenous  changes.  Such  cases  are  described  as  angina 
Ludovici,  or  Ludwig's  angina,  and  can  scarcely  be  regarded  as  a  disease  of 
the  salivary  glands,  but  rather  as  a  form  of  cervical  cellulitis. 

Ludwig's  angina  sometimes  succeeds  scarlatina.  It  is  also  known  to 
occur  from  infection  of  the  soit  parLs  by  carious  teeth,  etc.  The  abscesses 
usually  evacuate  externally,  but  may  rupture  into  the  mouth.  The  gangren- 
ous cases  are  often  fatal. 

From  any  of  the  sinifile  inflammations  or  from  traumatism,  subacute  and 
chronic  changes  characterized  by  connective-tissue  induration  in  the  glands 
may  take  place.  In  their  course,  atrophy  of  the  glands  and  .stenosis  of  their 
ducts  may  occur. 

Salivary  Bstulse,  or  communications  between  the  mouth  and  exterior, 
between  the  mouth  of  the  duct  and  the  gland,  arc  rather  rare  results  of  trau- 
matism or  such  diseased  conditions  as  suppuration,  etc..  in  which  there  is 
local  loss  of  tissue. 

Salivary  cysts  are  not  infrequent.  They  are  almost  without  exception 
retention  cysts,  caused  by  the  dilatation  of  ducts  whose  outlet  is  constricted 
or  closed.  The  most  frequent  and  classic  is  the  form  known  as  rattula. 
This,  when  typical,  is  a  cyst,  which  occurs  from  dilatation  of  the  Blandin- 
Nuhn's  glands,  small  acinous  glands  situated  near  the  tip  on  the  under  side 
of  the  tongue.  The  name  is.  however,  also  applied  to  retention  cysts  of 
the  sublingual  gland,   and,  indeed,   to  most  other  cysts  of   that  vicinity. 
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Salivary  cysts  often  attain  the  size  of  a  walnut.  Occasionally  they  are 
spoken  of  as  siaioceUs. 

Salivary  calculi  or  sialoliths  are  occasionally  found  in  the  cystic 
dilatations  of  the  salivary  glands.  They  usually  form  about  foreign  bodies 
which  have  accidentally  entered  the  ducts. 

The  stones  consist  chiefly  of  phosphate  and  carbonate  of  calcium,  and  at 
times  of  inspissated  saliva.  They  are  usually  of  an  elongate  form,  corres- 
ponding to  the  shape  of  the  duct  in  which  they  are  formed,  and  may  be 
branched.  Their  size  is  sometimes  considerable,  Richter  having  seen  one 
that  weighed  34  grams,  and  Hulke  one  that  weighed  67  grams.  The  latter 
had  for  its  nucleus  a  minute  splinter  of  wood. 

Tumors  are  common  in  the  salivary  glands,  the  greater  number  being 
simple  connective-tissue  tumors.  Fibroma,  myxoma,  chondroma,  and  sar- 
coma are  not  infrequent.  They  all  form  encapsulated,  more  or  less  rounded 
growths.  As  the  sarcomata  grow  large  there  is  a  tendency  to  spread.  Those 
of  rapid  growth  are  more  malignant  than  others,  and  the  usual  rules  as  to 
the  determination  of  malignancy  apply. 

The  epithelial  tumors  are  more  rare.'  Adenoma  is  occasionally  seen. 
Carcinoma  usually  develops  from  a  focal  point  and  invades  the  gland. 

The  most  frequent  tumor  of  the  parotid  gland  is  that  well  known  as  the 
mixed  tumor.  It  is  composed  of  cartilaginous,  mucous,  and  fibrous  tissue, 
with  many  of  the  characteristics  of  sarcoma.  The  tumors  often  appear  in 
childhood  and  grow  slowly  until  they  attain  considerable  size.  In  spite  of 
their  sarcomatous  appearance,  they  are  usually  benign  in  disposition  and 
when  excised,  seldom  recur. 

Many  of  the  tumors  present  beautiful  hyaline  formations,  such  as  charac- 
terize cylindroma. 

The  tumor  probably  has  its  origin  in  remnants  of  fetal  fragments  which, 
in  the  development  of  the  cheeks,  become  included  in  the  parotid  structure. 
Such  mixed  tumors  are  found  only  in  the  parotid  gland. 

Parasites  arc  not  common  in  the  salivary  glands.  Salzer  has  observed 
the  echinococcus  in  one  case. 

Syphilis  rarely  affects  the  salivary  glands.  Gumma  has,  however,  been 
observed. 

Tuberculosis  of  the  salivary  glands  is  extremely  rare. 

THE  ESOPHAGUS. 

HalformatlOBB  of  tlie  esophagus  are  not  infrequent.  The  tube  may  end  abruptly  in  a  blind 
extremity  at  its  upper  third,  ami  begin  again  a  little  lower  down,  at  a  communication  between 
X\\v.  psophagus  ami  trachea. 

Fistulous  communications  with  the  trachea  are  of  rare  occurrence  and  are  found  at  varying 
heights.  Fistulie  may  also  occur  in  the  sides  of  the  neck  and  pharynx.  Tn  some  cases  the 
rsopliagus  is  douljhv  In  rare  cases  with  marked  deformity  of  the  body  the  esophagus  may  be 
absent.     This  condition,  however,  is  usually  seen  in  acardiac  monsters. 

Stenosis,  or  marked  narrowing  of  the  esophagus,  may  be  caused  by  in- 
trinsic and  extrinsic  conditions.  It  occurs  either  at  the  pharyngo- esophageal 
junction  or  at  the  cardiac  extremity. 

Extrinsic  Causes. —  Compression  is  seen  in  cases  of  enlargement  of  the 
thyroid  gland,  tumors,  aneurysms,  and  other  lesions  which  press  upon  the 
gullet  and  obstruct  it. 

Obstruction  from  the  lodgment  of  foreign  bodies — jack-stones,  false  teeth, 
etc. — which  have  been  swallowed  but  failed  to  pass  down  as  far  as  the  stomach 
is  not  infre(]iient.  Obstruction  also  occasionally  results  from  varicosities  of 
the  subnuicoiis  veins  in  obstructive  heart  disease  and  other  venous  obstruc- 
tions, and  is  said  by  Ziegler  occasionally  to  depend  upon  mycosis,  as  in  the 
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rare  cases  in  which  the  Otdium  albicans  has  estabh'shed  itself  in  the  esopha- 
gus. Any  tumor  growth  within  the  esophagus  may  become  a  cause  of 
obstructive  stenosis. 

Strictures  are  the  most  frctiuent  sonrres  of  esophagus  olistruition.     They 

may  be   the    result  of  cicatricial  formations  following  the    deglutition  of 

caustic  sul)stanccs.  such  as  anuiioniuui,  carljolic  acid,  mineral  acids,  etc. 

Syphilis  of  the  esoj^hagus  is  rare.  V)Ut  is  likely  to  be  followed  by  stenosis. 

Cancer  of  the  esophagus,  by  projecting  into  its  lumen  or  by  transforming 

its  elastic  walls  into  dense  inelastic  tissue,  is  also  a  cause  of  marked  stenosis. 

The  stenoses  of  the  esophagus  are  very  frenuenily  followed  by  secondary 

dilatation  of  the  higher  portion  of  the  lube, 
thus  giving  rise  to  eciasis — esophageciasis — or 
dilatation. 

Dilatation  of  the  Esophagus.— Dilata- 
tion of  the  esophagus  is  the  natural  outcome  of 
obstruction.  Food  being  swallowed,  it  enters 
the  gullet,  descends  lo  the  seat  of  obstruc- 
tion, and  then,  faibng  to  jjass  and  enter  the 
stomach,  renuiinsand  disieuds  the  tube.  Any 
stenosis  may,  if  it  diminish  the  caliber  of  the 
tube  sufficiently,  cause  dilatation. 

The  dilatations  usually  affect  the  entire  cir- 
cumference of  the  tube,  though  at  times  the 
distention  may  be  greater  on  one  side  than 
upon  the-  other. 

In  rare  cases  dilatations  occur  without  ste- 
nosis, and  the  esophagus  presents  the  api>ear- 
ance  of  a  pouch,  largest  at  its  ccnler.  Ex- 
actly why  such  a  chanj^e  should  take  place  is 
doubtful.  Some  refer  it  to  muscular  contrac- 
tions at  the  cardiac  end  of  the  lube,  others  to 
loss  of  the  muscular  elasticity  of  the  esopha- 
geal walls.  The  walls  of  the  esof)hagus  arc 
almost  always  thickened,  the  chief  hyperplasia 
Otxurring  in  the  muscular  coat.  Rarely  small 
ulcerations  occur  in  the  mucous  membrane  near 
the  gastric  termination. 

In  rare  cases  dilatation  of  the  lower  part 
of  the  esophagus  is  congenital,  and  a  jjouch 
is  formed  which  corresjjonds  to  the  first 
stomach  of  ruminants. 

Diverticula  of  the  Esophagus. — Di- 
verticula are  local  expansions  of  the  esophageal  walls  with  the  formation  of 
cecal  pouches  couununicatiny  with  the  tube  by  a  more  or  less  constricted 
mouth.  Their  formation  may  depend  upon  the  action  of  internal  conditions 
which  force  the  wall  of  the  esophagus  outward,  or  upon  e.vternal  causes  which 
make  traciion  upon  it.     Two  classes  are  described  by  von  Zenker: 

I.  Pulsion  or  pressure  diverticula. 

II.  Traction  diverticula. 

I.  Pulsion  or  pressure  diverticula  0(  cur  chiefly  in  that  part  of  the  tube 
which  experiences  the  greatest  pressure  from  the  swallowed  food.  'I'his  point 
is  probably  at  or  near  the  pharyngo-esojihageal  junction,  where,  in  fact,  most 
of  the  pouchings  occur.  They  may  project  posteriorly  or  laterally,  and 
usually  are  rounded  sacs,  varying  in  si/e  from  a  pea  to  a  ha/elnut.  They 
may,  however,  attain  the  size  of  a  pear  and  form  pendulous  pouches  filled 


Fig.  250. —  I.Arge  pulsion  diver- 
lictilum  of  thi;  rsophagus.  Lateral 
view  (after  Zenker). 
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wiih  food  that  has  entered  during  deglutition.  The  coats  of  the  esophagus 
may  all  lie  present,  or  it  may  he  that  the  miiSL-iilaris  is  absent  and  the  pouch 
is  Ibnned  by  the  projet  tion  of  the  mucous  anci  sulmun  ous  coats  through  it. 

The  food  that  enters  the  diverticulum  is  retained  for  sometime  and  under- 
goes putrefactive  changes  which  not  intVei|ueutly  lead  10  inflammatory  changes 
in  the  mucous  membrane  of  the  diverticulum  it^elf  aiul  in  the  adjacent  mucous 
membrane  of  the  esophagus.  This  inflammatory  reaction  causes  thickening 
of  the  -tvalls  of  the  s;ic,  with  occasional  papiliar>'  outgrowths. 

The  formation  of  the  diverticulimi  probably  finds  its  predisposing  cause 
in  injuries  of  the  esophagus  such  as  result  from  ulcerations  and  the  presence 
of  foreign  bodies.  The  lateral  diverticula  may  also  follow  developmental  de- 
fects in  the  closing  of  the  bronchial  arches  and  imperfections  of  the  cervical 
tissues  and  organs. 

II.  Traction  diverticula  are  more  frequent  and  originate  in  the  traction 


Fig.  asx.- 


Traciion  diverticulum  of  ihc  esophagus  {lateral  view) ;  *.  tmction  diverticulum 
of  another  esopUiigufi  (tnternal  view)  Rafter  Zenker). 


exerted  upon  the  esophageal  wall  by  adherent,  enlarged  lymphatic  glands 
and  by  intlammator}'  bands  attached  to  other  organs  and  tissues.  They  form 
pouches  projecting  anteriorly,  and  difterfrom  the  pulsion  diverticula  in  being 
more  like  a  funnel  than  like  a  bag  in  shape.  The  walls  may  be  |x;rfect,  or 
the  muscular  coat  may  be  missing  and  the  chief  components  be  mucosa  and 
subniucosa.  At  the  apex  of  the  funnel  the  tractile  band  is  found.  There  is 
usually  much  disturbance  of  the  neighboring  tissues,  and  the  esophagus,  the 
trachea,  the  bronchial  lympliatic  glands,  and  other  structures  are  firmly 
adherent  to  one  another. 

The  tendency  for  progressive  increase  in  size  which  characterizes  the  pul- 
sion diverticula  is  absent  here,  as  the  force  propelling  the  food  has  nothing 
to  do  with  the  diverticulum  formation.  Perforaiion  occasionally  happens 
through  laceration  of  the  apex  of  the  diveriiculum  should  the  tension  become 
too  great. 
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Rupture  of  the  esophagus  niay  occur  in  healthy  gullets  as  the 
result  of  traumatism,  but  is  very  rare.  A  few  cases  arc  recorded  in  which 
llie  tube  has  been  ru[jtured  during  violent  eflbrts  at  vomiting.  Such  lacera- 
tions may  be  longitudinal  or  transverse.      Ziegler  is  of  the  opinion  that 

such  lacerations  are  made  possible  by 
changes  wrought  in  the  esophageal  tis- 
sues hy  freiiuently  regurgitated  diges- 
tive juices  from  the  stoniacli.  The  [tsiv- 
tial  digestion  leads  to  softening  of  the 
tissue — esophtJi^omaiana. 

Perforation  of  the  esophagus 
may  depend  upon  internal  and  exter- 
nal causes.  The  most  frequent  in- 
ternal causes  arc  simple,  syphilitic,  or 
cancerous  ulcerations  which  destroy 
the  tissues,  weaken  the  wall  of  the 
lube,  and  cause  it  to  yield  l>efore  the 
distending  force  of  the  descending 
food.  Occasionally  in  bed-ridden 
and  marasmatic  patients  necrosis  of 
the  esophageal  tissues  is  brought 
about  by  the  pressure  of  the  cricoid 
cartilage,  and  may  be  succeeded  by 
P^'^^BflP^^^V  'ZJ^^^'^Btt^  ]>erforatian. 

^^'^nlPf^T^BI^r^j^rJ^J  '^^  external  perforations  may  de- 

pend upon  suppuration,  caseating 
tuberculous  glands,  gumtuata,  aneu- 
rysms of  the  aorta,  etc.,  which  grad- 
ually embrace  or  erode  the  esophageal 
wails  until  they  finally  give  way. 

Perforations  are  probably  always 
succeeded  by  the  infection  of  the 
lacerated  tissues  and  the  establish- 
ment of  inrtammations,  which  may 
be  mild  or  may  become  phlegmonous 
or  gangrenotis. 

Carcinoma  of  the  esophagus  fre- 
quently leads  to  perforation.  The 
0[iening  sotneiimes  leads  into  a  bron- 
chus, and  the  subsequent  passage  of 
food  through  it  and  its  inspiration 
into  the  deeper  parts  of  the  lung 
may  lead  to  purulent  bronchitis,  or» 
as  I  have  seen,  to  gangrene  of  the 
lung. 

Inflammation  of  the  esoph- 
agus  (esophagitis)  may  be  caused 
by   the    injurious   action    of    foreign' 
bodies,  by  irritating  or  injurious  sub- 
stances swallowed,  or  by  infection. 
I.  Cutarrhal  Inflammation  of  the  Esophagus. — The  morbid  anatomy  is 
very  simjjle,   consisting  of   congestion,   infiltration,  and  thickening  of  the 
mucous  and  submucous  coals,  and  desi|uaniation  of  the  epithelium.     The 
inflamed  esophagus  is  nearly  red.     Ulcerations  are  o<:casionally  seen.     This 
form  of  inflammation  may  be  general  or  may  be  local  if  caused  by  a  foreign 


Fig.  353. — Epilhcliorna  of  ihf  csoplmgus: 
a.  Epiglottis;  6.  larynx,  c,  dilati;d  esophag^us 
with  ihc  posterior  wall  pressed  forward  by 
enlttr>;cd  lymph-ghinds  ;  d,  rnnrmous  dcgene- 
raliiif;  tumrir-rnass  through  which  a  very  small 
channel  permuted  food  to  enter  the  stomach  ; 
e,  nurta. 
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body.  Ifihe  inflammation  becomes  chronic,  the  coats  of  the  tube  are  thick- 
ened and  thrown  inio  lolds.  I'olypoid  projections  from  the  surface  of  the 
mucous  membrane  and  cysts  formed  by  obstruction  of  the  mmous  glands  are 
common.     Chronic  fso[>ha^itis  is  nlmost  invariable  in  drunkards. 

2.  Croupous  inflammation  usually  depends  upon  infection  with  the  strep- 
tococcus (?i.  True  diphtheria  of  the  esoi^hagus  is  {juite  rare.  Crouf)Ous  or 
pseudomcnihranmis  csophagiiis  is  oct:asionalIy  met  with  in  typhoid  fever, 
scarlatina,  measles,  variola,  cholera,  ])hthisis  [)ulniona]is^  and  similar  alTec- 
lions.  The  onlinary  (  hara(  teristicsof  ihe  pseudomembranous  inflammations 
are  observed.  When  torrosive  substances  have  been  swallowed,  the  surface 
of  the  csophagvis  is  sometimes  covered  with,  a  pseudomembrane  lormed  from 
the  destroyed  superficial  tissue. 

3.  Phlegmonous  esophagltis  results  from  the  rupture  of  abscesses  into 
the  esophageal  walls  and  front  perlbmtions.  A  curious  but  rare  effect  of  ex- 
tensive abseess  formation  in  the  wall  of  the  esophagus  is  the  occurrence  of 
permanent  cavities  or  spaces  beneath  tlie  mueosa,  which  has  been  elevated 
by  ihe  pns.  After  rupture  and  evacuation,  instead  of  collapse  and  organiza- 
tion, these  <:aviiies  beconte  lined  by  epithelium  and  persist. 

4.  Mycotic  esophagitis  caused  by  Oidium  albicans  occurs  in  rare  cases  of 
thnish. 

Syphilis  and  tuberculosis  rarely  attack  the  esophageal  lis.sues.  When  the 
latter  occurs,  it  is  usually  by  extension  of  the  disease  to  the  esophagus  from 
neighboring  tuberuulons  lym])hatic  glands. 

Tumors  of  the  esophagus  arc  not  common.  'Ihe  ordinary  connec- 
tive-tissue tumors — fibroma,  myxoma,  n^yoma,  lipoma,  etc. — are  occasionally 
observed,  'i'hey  are  usually  polypoid  in  form.  Sarcoma  and  papilloma 
(verrucas  esophagi )  are  more  rare. 

The  most  fretjuent  neoplasm  of  the  esophagus  is  the  squamous  epithe- 
lioma, it  niav  orcur  at  any  part  of  the  organ,  l)Ut  is  most  fretjucnt  at  the 
lower  third,  where  the  organ  is  crossed  by  the  left  bronchus.  It  forms  a  flat, 
tabular  swelling,  the  center  of  which  soon  becomes  ulcerated.  As  ihe  ulcer 
spreads,  the  tumor  is  recognizable  as  an  extensive  ulceration  surrounded  by 
a  dense,  hard,  cicatricial  connective-tissue  border.  Beginning  in  the  mucosa, 
the  submucosa  and  muscularis  arc  successively  invaded,  and  ultimately  the 
surrounding  tissues  maybe  infiltrated.  The  disease  leads  to  marked  stenosis, 
which  is  naturally  followed  by  fhlatation,  this  by  retention  of  food  and  in- 
fection of  the  ulcerated  tissues.  The  disease  may  extend  to  the  neighboring 
lymphatic  glands,  trachea,  bronchi,  pericardium,  i)leura.  lungs,  and  heart. 
Perforation  of  the  esophagus  not  inlVequently  follows  the  epitheliomatous 
ui(  eration  and  stenosis. 

Cancer  of  the  esophagus  is  much  more  frequent  in  men  than  in  women, 
and  is  especially  frecfuent  in  drunkards. 

DISEASES  OF  THE  STOMACH. 

Congenital  AnomaUea.  — romplctcfibM^nct  of  the  sinmacti  is  a  mrc  condiHon,  tisunllv  srfn 
only  ill  ;ic.iidiai;  iiiuiii^UTs.  The  slomncli  i*  occasionally  ubnormally  Mnnll.  Rarely  it  is  wilh- 
nut  its  normal  outlet  into  the  dtutdcnum.  and  connects  with  the  intestine  only  by  »  fibrous 
cnnl  Sometimes  the  orj;nn  is  ilouble.  in  the  srnw  of  consisting  iif  two  pom-lifs  separated 
from  each  oihcr  bv  .1  marked  intrrmc(li:iie  con»(lritMion,  and  is  then  spoken  of  as  vix\"kour- 
j^i'us  Uiffrtiuh."  .Siu-h  orgiins  sometimes  result  from  the  cJcatHiation  and  subsequent  contrac- 
tion that  follow  the  tn-.iling  o(  InrRc  ulcerations.  In  cases  of  transposition  of  the  viscera  the 
position  of  the  stuniach  is  reveraed. 

Circulatory  Disturbances. — Anemia  of  the  mticous  membrane  of  the 

stomach  occurs  as  a  part  of  general  anemia.     In  this  condition  the  mucosa  is 

pale  and  may  he  thinned.     The  normal  nipre  are  often  lost,  and  the  surface 

of  the  organ  appears  unusually  smooth.     The  stomach  is  sometimes  much 
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■es  of  pernicious  anemia.  It  is 
IT  of  the  stomach  is  ihe  cause,  and  not 

B  VjWMuia  causes  a  delicate  rosy  hue  of 
Acute  con^'csiion  oi  the  stomach 
■noting  substances  is  ciiaractcri^ed  by  &  ii 
'  jMnbation  io  streaks  and  patches  contipond- 
BM  ^ofl  bi-  the  irritant.     The  apical  jjortions 
^moL  eujcmity  most  fretjuently  show  the  red  col 
ar  ^■■cb  follows  venous  stasis  in  heart  ilis 
rie  aacoBS  membrane  is  not  Kd,  as  in  the  ac 
-"lirt  to  coior.     When  the  congestion  is  of  pi 
■■caa  nay  appear  edematous.      Ilic  blood 
i^icsDs^nd  small  interstitial  hemorrhages 

have  the  usual  dark  color,  while  old 
I  or  yellowish  spoLs. 
fWo  the  tiiucous  membrane  of  the  scoi 
(»ienj^  Birch-Hirschfeid  states  thar  cat 
^SDTfcactsce  m  about  one-h.ilf  of  the  cadavers  ei 
^m,  ^  auK>nty  as  caused  l>y  pre-agonal  voniiin 
^IBCMRB  or  hnear»  submucous,  purplish  or  reddis 
%«  A»ojuentiy  the  hemorrhagic  area  is  not  properl] 
^^  pice  tiy  aliialine  mucus,  so  that  if  ther  \\a\ 
^^  ^dt,  the  mucous  membrane  is  eroded.    Thj 
^^^rr4^<7i'  erosion  of  the  stomach. 
00  air  a^  ^^n  'J^  ihe  infectious  diseases,  such  as 
^0  Jtitte  atrophy  of  the  liver,  as  well  as  in  the 
^gm  cmiio^'^  of  ^^^  b'ver  and  cardiac  disease. 
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,^^^^0,  iiid  sometimes  from  traumatism  caused  byl 

^f{We  results  from  the  erosion  of  a  blood  vessel, 
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V  doJie  the  ga.stric  membrane.     In  both 

^   ^;^v  apf)e;ir  bright  red  ajid  arterial  in  appear- 

^le  tmie  m  (he  stomach,  may  be  altered  by  the 
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i'he  blood  o^..,  ...^  ;s  slowly  altered  by 

rs  nomwl,  the  '•coffee-groaod  vomit** 
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^      .  '  !'f  the  Samz- 
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ulcers  of  the  pylorus  and  duodenum  which  progress  to  rapid  perforation 
from  subsequent  erosion  by  the  digestive  juices. 

Embolism  of  the  gastric  vessels  is  not  uncommon  in  cardiac  disease. 
There  is  such  free  anastomosis  of  the  gastric  vessels,  however,  that,  except 
the  embolus  l>e  infectious,  it  is  unaccompanied  by  important  changes.  In- 
fectious emboli  lead  to  the  formation  of  abscesses  and  ulcers  of  the  mucous 
memljrane, 

Effect  of  Q&strlc  JiUca  upozk  th*  Btom&cb. — The  gostnc  juice  is  without  effect  upon  the 
walls  of  ihf  studiaL-lt  <Jiirin){  hr.tlih.  l*xa<.tly  wh;ii  prutccis  the  niucuus  iiirniljranr  is  not 
known.  Hunter  UelieveJ  rh.il  "  the  principle  of  hfe  ""  keeps  living  things  Irom  being  digested. 
Bernard  believed  that  the  c-pithelium  uf  the  stomach  acted  as  a  protecdve  to  the  organ,  pre- 
venting  the  al^sorption  of  thf  j,'as!ric  juice.  Others  tliink  that  the  mucus  formed  by  the  gastric 
nmi:uu5  membrane,  being  alkaline,  nets  as  a.  protective  conting ;  still  others  that  the  alkaline 
bl'j'.'d  circulating  in  the  mucosa  neutralizes  the  acid  of  the  gastric  juice  and  thus  prevents  Che 
possibility  of  peptic  digestion. 

As  Howell  points  out,  the  question  is  more  complicated  than  at  first  appears,  for  unicellular 
organisms  prepare  digestive  juices  whicli  will  digest  incorporated  bodies  without  digesting 
themselves,  and  thus  shows  us  that  the  protective  power  is  probably  "a  peculiariiv  t>f  struc- 
ture, "  "  When  It  is  said  that  the  exemption  of  living  tiiisueb  frum  sclf-digesiiun  is  due  lo  peeu- 
linntics  of  iheir  structure,  it  must  not  be  supposed  that  this  is  equivalent  to  referring  the  yvhote 
m.iiter  to  the  action  of  a  mysterious  vital  force.  On  the  contrary,  all  that  is  meant  is  that  the 
structure  of  the  livmg  protoplasmic  material  is  auiti  that  the  action  of  the  digestive  secretion 
is  prevcnieU.  possibly  because  it  is  not  absorbed,  this  result  being  the  outcome  of  the  physical 
and  clu'mical  forces  exhibited  by  matter  with  ihi^  pecubiir  stiuclurf." 

Upon  abnormal  tissue,  however,  the  case  is  quite  different,  and  the  gastric  juice  readily  dis- 
solves it,  forming  the  "  peptic  ulcer." 

Peptic  Ulcer. — A  peptic  ulcer  is  an  erosion  caused  by  the  action  of  the- 

gastric  juice  ujk)!!  diseased  tissue. 

Etioio^'. — The  exciting  cause  is  the  proteolytic  action  of  the  gastric 
juice.  The  most  frequent  [iredisjiosing;  causes  are  probably  the  small 
hemorrhages  of  the  mucosa  alre.idv  mentioned. 

Infection,  embolism,  and  ihronibosis  of  the  gastric  vessels  from  ischemia 
following  arteriosclerosis,  spasms  of  the  blood  vessels,  etc.,  are  factors  of 
importance.  General  anemia,  especially  in  chlorosis,  seems  to  predispose  to 
ulceration.  Increased  acidity  of  the  gastric  juice,  whether  the  result  of 
therapetisis  or  disease,  by  increasing  its  activity,  tavors  ulceration,  it  has 
also  liecn  shown  experimentally  by  Somnclsohn  that  the  alkalinity  of  the 
blood  has  much  to  do  with  the  protection  of  the  gastric  mucosa,  for  when 
the  acidity  of  the  gastric  contents  was  increased  to  2  per  cent.,  it  did  not 
affect  the  normal  mucosa,  eveu  when  the  alkalinity  of  the  blood  was  de- 
stroved.  When,  however,  the  gastric  contents  were  artificially  increased  to 
5  i)er  cent,  and  the  alkalinity  of  the  blood  destroyed,  the  gastric  juice  at 
once  attacked  the  mucous  membrane. 

AforbiJ  Anatomy. — Morbid  growths  of  the  stomach  are  usually  more  or 
lesji  corroded,  but  as  in  these  cases  the  gastric  juice  loses  its  acidity,  altera- 
tions in  structure  that  would  ordinarily  predispose  to  erosion  escajje  it.  The 
lesions  ap])ear  as  larger  or  smaller,  more  or  less  rotmded,  los.ses  of  substance. 
They  may  be  confined  to  the  mucosa,  may  involve  the  submucous  layer, 
include  the  muscularis,  or  even  in  some  cases  destroy  the  serous  coat.  .Ac- 
cording to  the  classic  description,  the  peptic  ulcer  appears  as  if  cut  out 
with  a  punch.  It  is,  as  a  nile,  crater-like,  being  wider  at  the  top  than  at 
the  bottom,  and  when  several  coats  are  involved,  is  distinctly  terraced,  the 
lost  tissue  in  each  coat  being  of  less  extent  than  in  the  more  superficial 
layers.     The  true  [xrptic  ulcer  is  accompanied  by  very  little  inflammation. 

The  ulcers  are  usually  single,  though  (Jsler  mentions  a  case  in  which  34 
ere  present.     The  size  is  usually  small,  var>'ing  from  i  to  4  cm.      Peabody 
■;  seen  one  which  measured  10  by  19  cm. 

Gastric  ulcers  do  not  always  produce  clinical  symptoms,  as  they  are  much 
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more  frequently  discovered  at  autojwy  than  would  be  expected.  In  23JO 
aulO|)stc3  at  IVague  reviewed  by  von  Jaksch,  peptic  ulcers  occurred  in  113  (5 
per  cent.).  In  13,665  autopsies  reviewed  by  Lcube,  tliere  were  623  ulcers  or 
healed  scars — 5  per  cent.  Ol  1699  cases  which  Welch  has  collected,  40  j>er 
cent,  were  males  and  60  per  cent,  females,  so  that  it  is  much  more  i'reiineni 
among  females  than  among  males.. 

The  ulcers  are  generally  situated  upon  the  posterior  wall  of  liie  stomach, 
at  or  near  the  lesser  curvature,  and  arc  nuich  more  frequent  near  the  ]jyIoric 
ih.in  toward  the  cardiac  end. 

Peptic  ulcer  may  also  occur  in  the  duodenum,  but  less  frequently  than  in 
the  stomach.  Men  more  frequently  suffer  from  duodenal  ulcer;  women 
more  often  from  gastric  ulcer. 

The  termination  of  the  ulceration  is  interesting.  Most  commonly  it  heaLs 
kindly.  The  corrosion  progresses  until  all  the  devitalized  or  diseased  tissue 
is  digested,  then,  as  the  gastric  juice  begins  to  act  upon  the  healthy  tissue,  a 
reactive  inflammation  begins  at  the  periphery,  cicatrization  occurs,  followed 
by  contraction,  uniil  only  a  rouniUni,  more  or  less  radiating  scar  is  formed. 
l^rge  ulcerations  probably  last  a  long  time  before  regeneration  occurs.  Hour- 
glass stomach  is  formed  by  the  contraLtion  following  large  scars. 

There  is  no  new  formation  of  muscular  tissue  in  the  scar.  The  mucosa, 
however,  regenerates  perfectly  and  is  j)rovided  with  normal  glandular  tissue. 

The  scar  is  easily  recognized  by  its  white  color  and  stellate  shape. 

Small  simple  and  otherwise  unimportant  ulcerations  may  erode  blood- 
vessels and  cause  hemorrhage  that  may  ]»rove  fatal.  The  vessels  most  fre- 
quently troded  are  the  splenic  artery  and  the  artery  of  the  lesser  curvature 
or  their  br;inches. 

Deep  uUcrs  may  perforate  and  permit  the  escape  of  the  ga.stric  con- 
tents into  the  peritoneum  with  rchulting  peritonitis.  Fortunately,  this  is 
coutmonly  jtreventcd  by  the  position  of  the  ulcerations,  which  make  possible 
inflammatory  adhesions  between  the  stomach  and  liver,  stomach  and  pan- 
creas, stomach  and  diaphragm,  and  stomach  and  spleen.  Even  when  they 
occur  anteriorly,  it  is  possible  for  adhesions  to  form  between  the  stomach  and 
colon  and  prevent  the  contents  of  the  stomach  escaping  into  the  ^Kritoneal 
cavity.  P'isinlous  communiraiions  may  be  established  between  the  stomach 
and  the  transverse  colon  and  between  the  stomach  and  duodenum.  Rup- 
tures through  the  diaphragm  into  the  pericardium  have  been  seen,  and 
Osier  speaks  of  cases  that  finally  ruptured  into  the  left  ventricle  of  the  heart. 
Rupture  of  the  diaphragm  into  the  pleura  has  al.so  been  seen. 

When  the  stomach  unites  with  the  liver  or  ])ancrcas,  fibroid  changes 
occur  in  the  respective  organs  near  the  seat  of  union.  Infection  occurs,  and 
al)sccsses  usually  form. 

The  most  imfavorable  ulcerations  are  situated  on  the  anterior  aspect  of 
the  stomach,  where  adhesions  can  be  formed  with  difficulty.  These  cases 
are  apt  to  rupture  into  the  ]>eriionoal  cavity.  Some  ulcers  of  the  posterior 
wall  rupture  into  the  lesser  peritoneal  cavity.  They  may  lead  to  the  forma- 
tion of  subphrenic  abscesses,  and  also  at  times  to  fetid  purulent  inflammation 
between  the  liver  and  diaphragm.  Sometimes  such  ra.ses  give  rise  to  gaseous 
distention  extruding  upward  into  the  thorax,  and  described  as  subphrenic 
pyopneumothorax. 

G list r0ma facta  is  a  sortenrd  condition  of  the  walhof  thr  «itomnch  t:nmn1^n1y!u^rn  at  autopsy, 
and  without  dcutit  rcsullinq  from  ihe  postmrnlrrn  action  of  pasiric  juice  upon  (t^  lissiuc,  In 
crises  of  slow  dtath  In  which  there  i*  a  profound  altemiion  m  the  circutiiil'jn  n(  thr  siomacit. 
It  mAv  br  pouihle  for  ihr  cnnidtion  to  ixriirdnnni;  tin.-  death  .igonv.  hut.  .ts  i>rdinarilv  seen. 
Ilic  procrts  is  without  doul^i  the  rrstili  of  ihr  comhine<l  m.icrration  and  <ligwti4m  oi  rhc  dead 
tissue.  The  condition  Is  most  marlccj  m  c.i5«  of  hyper.\cidlty  or  in  thow  dying  during  din<^' 
tiou.     It  is  common  in  infAnts.  probably  tjccauae  of  lactic-acid  fermi^ntation  in  the  stoniaclt. 
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It  is  first  observed  in  that  portion  of  tSe  stomach  in  actual  contact  with  th«  contents,  and  a 
line  of  circumscription  may  be  ob'^crved  corresponding  if»  ihe  fluid  level.  The  resuU  of  the 
digt-stiun  and  maceration  i&  su  marked  ;i  softening  uf  tlic  n^sur  that  ii  may  rupuirr  s|Hjnlaiie- 
ouHly  and  allow  the  escape  of  the  conienis  of  \\\m  sloniaL-h  into  the  prrnoneum,  The  post- 
mortem nature  of  this  change  can  be  determined  by  noiini;  the  nUcncc  of  petiloniUs. 

Ihis  appearance  of  the  stumach  should  l»e  learneJ  Cdrly.  ao  that  it  may  not  be  confounded 
with  pathologic  conditions. 

If  the  mucous  membrane  \-^  .inemicand  the  contents  of  the  stomach  free  from  discoloring 
5ub!,tances.  the  go^tromalacic  wall  appears  p.iie  gray  in  color  and  ha<t  a  grl.itinouH  consistence. 
This  is  5p4iken  of  a.s  geLittuous  so/UMiHjf,  and  is  most  ftccjuemU  seon  in  infants. 

When  the  mucosa  is  congested  at  the  time  of  death  and  there  i>  considerable  blood  in  the 
veins,  the  transformiiliun  of  the  hemoglobin  into  hcmatin  causes  the  tissues  to  take  on  a  more 
or  Its*  intL-nse,  reddish-brown  color,  which  is  mutli  inten<.itied  alonj;  the  lines, of  its  veins. 
The  hnal  »tage  is  ijjc  traiufurmaiiun  of  the  tissues  into  a  mubhy.  non-ics>siing  niass.  This  is 
described  as  fttlfy  or  brovtm  sc/Untng. 


INFLAMMATION  OF  THE  STOMACH. 

Acute  gastritis  usually  (icfHrnds  upon  iniernal  causes,  the  most  common 
being  irnianis.  such  as  alcohol,  indigestible  foods,  etc.  Some  cases  may 
depend  upon  infection.  A  smaller  number  olcxses  result  irom  the  extension 
to  the  stomach  of  inflammations  of  neighboring  organs. 

The  pathologic  anatomy  is  extremely  simple.  I'here  is  a  more  or  less 
marked  hyperemia  of  ihe  mucosa,  which  appears  red,  somewhat  thickened, 
and  coverctl  with  an  unusual  amount  of  mucous  secretion.  1  here  may  be 
occasional  small  submucous  hemorrhages. 

Micros*  opically,  the  wall  of  the  stomach  is  but  slightly  changed  in  struc- 
ture. The  mucosa  is  thickened  and  congested,  and  the  epithelial  cells  of  the 
glands  and  of  the  surface  are  in  a  coiidition  of  cloudy  swelling.  An  enor- 
mous number  of  goblet  cells  are  present.  'I'hc  cloudy  swelling  makes  it 
impossible  to  distinguish  between  the  chief  and  parietal  ceils  ol  the  glands. 
Many  of  the  cells  desquamate,  remaining  in  the  characteristic  coating  of 
tenacious  mucus.  The  disease  is  esHcniuilly  catarrhal  in  character.  I  he 
areolar  tissue  about  the  glands  is  infdirated  with  leukocytes. 

Pseudomembranous  gastritis  occasionally  results  from  the  action  of 
swallowed  caustic  substances,  or  from  certain  of  the  specific  infectious  dis 
cases,  such  as  scarlatina  and  small-])ox.  It  also  occasionally  results  from  true 
diphtheria.  In  all  forms  the  characteristic  feature  is  the  occurrence  of  gray- 
ish-white pseudomembrane  which  forms  in  smaller  or  larger  patches,  or  upon 
extensive  surfaces  of  reddened  and  inflameti  mucous  niembrane.  In  true 
diphtheria  the  necrotic  proceivs  may  extend  so  deeply  that  the  entire  mucosa 
is  transformed  into  part  of  the  false  membrane. 

Mycotic  Gastritis. —  Parrot  has  seen  a  iftw  cases  in  which  thrush  has 
become  a  widely  distributed  disease  with  patches  in  the  stomach. 

Phlegmonous  gastritis  is  a  very  rare  disease,  caused  by  the  streptococcus 
and  rharactcri/cd  bv  the  formation  of  more  or  le.ss  circums{  ribcd  abscesstrs. 
The  neighboring  tissues  are  affected  by  contiguity  and  become  infiltrated 
with  pus.  The  absces.ses  ultimately  rupture  into  the  cavity  of  the  stomach. 
If  the  patient  does  not  die,  recovery  is  not  always  by  cicjttri/atinn  with  con- 
traction, but  by  growdi  of  the  epithelium  from  the  neighboring  mucosa  into 
the  cavity.  If  there  were  numerous  njicrturcs,  there  will  be  a  corres|>onding 
number  of  communications  between  the  interior  of  the  stomach  and  the 
submucous  cavity. 

Chronic  gastritis  may  result  from  repeated  acute  attacks,  or  may  be 
chronic  from  the  beginning.  It  is  a  common  result  of  the  abuse  of  alcohol, 
of  habitual  indulgence  in  indigestible  foods,  the  excessive  use  of  tobacco, 
and  insufficient  mastication.  It  also  results  from  certain  constitutional 
disorders,  such  as  anemia,  gout,  tul>erculosis,  diabetes,  and  Bright's  disease, 
and  may  occur  from  purely  local  conditions,  such  as  cancer  of  the  stomach. 
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chronic  congestion  of  the  stomach  from  cirrhosis  of  the  liver,  chronic  heart 

disease,  etc. 

Simple  Chronic  Qastrltls. — In  this  form  of  the  affection  one  not  infre- 
quently sees  indicalioub  oi  the  primary  acute  disease,  in  the  form  of  hemor- 
rhagic erosions,  more  or  less  marked  ulcerations,  loas  of  mucous  membrane 
where  pseudoraembranes  have  been  attached,  cellular  intilcration  of  the 
mucosa,  hyi>erplasia  oi  the  siibmucosa,  etc.  'Ilie  stomach  is  usually  capa- 
cious, though  it  may  be  smaller  than  normal.  The  mucosa  is  usually  thick- 
ened from  infiltration  and  hyperplasia.  The  proliferated  connective  tissue 
is  irregularly  distributed  in  the  submucosa,  and  not  infrequently  circum- 
scril)es  islands  of  normal  mucosa  which  project  above  the  surface.  A  marked 
wrinkling  of  the  mucous  membrane  near  the  pylorus,  accompanied  by  the 


FIG.  353. — Chronic  gastritin.  The  tnucou  is  infillmlcd  with  leukocytes,  the  glandular 
tissue  has  in  part  disappeared,  and  some  of  the  glands  {a)  have  developed  Into  cysU;  t,  mu- 
cosa; c.  submucojia. 

presence  of  numerous  nodular  and  polypoid  projections,  give  it  the  name 
poh'f>os!S  ventricuii.  The  I'rench  pathologists  speak  of  this  condition  as  an 
* '  etat  ma  mmefone. 

Sclerotic  gastritis  is  a  chronic  interstitial  form  of  the  disease.  It  may 
have  its  origin  in  jirolonged  mild  irritation  or  in  peculiar  systemic  intoxi- 
cation in  profound  anemia  or  in  systemic  dcprc*ssion. 

It  is  characterized  primarily  by  increase  in  the  fibroconnective  tissue  of 
the  wall  of  the  stomach,  .secondarily  by  its  contraction,  which  destroys  the 
glandular  tissue.  Tartly  destroyed  glands  sometimes  have  occluded  outlets 
.md  dilate  into  cysts. 

The  mucosa  may  be  so  thinned  as  to  be  only  one-half  or  one-third  its 
normal  thickness,  but  the  connective  tissue  is,  nevertheless,  increased  and 
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contraclcd  so  as  to  form  an  actual  atrophic  imiuration.  Upon  the  atrophic 
surfaces  one  occasionally  finds  large,  indefinitely  outlined  ulcerations.  The 
stomach  maybe  enlarged— dilated-  Some  speak  of  the  condition  ^^ phthisis 
ventriculi, 

in  other  cases  the  connective-tissue  prolilerates  to  a  much  more  marked 
extent,  and  contracts  so  uniformly  as  to  reduce  the  capacity  of  the  stomach 
to  a  few  ounces.  The  walls  of  the  stomach  may  be  unus-ually  thick  and  the 
mucosa  wrinkled.  The  chief  increase  is  in  the  connective  tissue  of  the  sub- 
mucosa,  but  the  muscular  tissue  may  also  be  increased.  The  loss  of  glandular 
tissue  is  less  apparent  than  might  l>e  exj)ected  because  of  the  diminished  sur- 
face over  which  it  is  distributed. 

This  fonn  of  throiii<:  gastritis  is  sometimes  called  cirrhosis  ventriculi. 

In  both  conditions  it  is  common  to  observe  small  interstitial  hemorrhages, 
small  round-cell  infiltrations,  and  a  grayish  or  slate-colored  discoloration 
caused  by  clusters  of  pigment-granules  in  the  mucosa.  Ziegler  also  speaks 
of  the  presence  of  [peculiar  hyaline  granules  in  the  tissue. 

The  epithelial  cells  of  the  atrophic  mucosa  are  lost,  in  part  by  desquama- 
tion, and  in  |iart  by  degeneration.     Cloblet  cells  are  very  numerous. 

The  changes  of  chronic  gastritis^  and,  indeed,  of  nearly  all  forms  of 
gastric  disease,  are  most  marked  in  the  neighborhood  of  the  pylorus,  where 
marked  contraction  of  the  connective  tissue  may  lead  to  stenosis. 

Chronic  interstitial  gastritis  is  most  frcfjuently  seen  in  drunkards,  and  is 
known  to  (Serman  fvathologists  as  *' Saufermagen." 

IvOcal  anemia  and  tis.sue  necrosis  follow  contraction  of  the  hyperplastic 
connective  tissue,  and  are  not  an  infrequent  cause  of  peptic  ulcerations. 
They  are  not  usually  serious,  but  result  in  cicatrices  which  further  increase 
the  deformity  of  the  organ. 

An  occasional  proliferation  of  the  parietal  cells  of  the  ga.-^tric  glands, 
together  with  hyperacidity  of  the  gastric  juice  and  loss  of  the  surface  epithe- 
lium, has  led  Hayem  to  suggest  that  two  different  types  of  chronic  gastritis 
may  be  separated  l>y  the  histologic  changes  in  the  gastric  glands.  The  con- 
dition in  which  the  parietal  cells  proliferate,  the  surface  epithelium  hccomes 
desquamated  or  destroyed,  and  the  secretions  are  excessively  acid,  he  de- 
scribes as  gastritis  parenchymatosa  hyperpeptica,  while  for  a  form  character- 
ized by  loss  of  the  jiarietai  cells,  proliferation  of  the  chief  cells,  and  dimi- 
nution of  the  acid  in  the  secretion,  he  suggests  the  name  gastritis  partn- 
chymatosa  mucosii.  Birch-Hirschfeld  points  out,  however,  that  the  anatomic 
pictures  are  not  similar,  and  may  result  from  inanition  and  causes  other  than 
gastritis,  and  by  no  means  always  correspond  with  Hayem's  clinical  pictures. 


THE  CELLULAR  DEGENERATION  OF  THE  STOMACH. 

Amyloid  disease  occurs  in  the  muscularis,  and  to  a  less  marked  degree 
in  the  mucosa.  The  mucous  membrane  api)ears  thickened,  dull,  and  trans- 
hicent  to  the  naked  eye.  As  usual,  the  disease  first  makes  iLs  appearance  in 
the  walls  uf  the  ves.sels.  Some  have  thought  that  the  epithelial  cells  of  the 
gastric  glands  underwent  amyloid  infiltration,  because  in  their  places  grains 
of  the  amyloid  substance  arc  often  found.  It  is,  however,  more  probable 
that  the  change  occurs  only  in  the  connective  tissue  and  that  its  altered 
cells,  pi'essing  upon  the  epithelium,  (  ause  its  atrophy  and  disap]>ea ranee. 

Fatty  metamorphosis  of  the  crlls  of  the  gastric  glands  is  a  part  of  the 
morbid  anatomy  of  some  of  the  severe  infections  and  intoxications.  When 
this  condition  is  present,  the  mucous  membrane  has  a  peculiar  yellowish- 
white  color  and  is  duller  than  usual.     When  a  microscopic  examination  is 
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made,  one  tinds  the  fat  not  only  in  the  cells,  but  also  in  the  interstices  of 

ihe  ronneciive  tissue. 

Pigmentation  of  the  wall  of  the  stomach  succeeds  interstitial  hemorrhage, 
and  also  occurs  in  chronic  gastritis. 

Calcification  of  the  stomach  is  extremely  rare  and  interesting.  It  has 
been  observed  in  cases  in  which  there  has  been  a  rapid  absorption  of  bnie- 
salts  from  the  bone  after  poisoning  by  mercuric  chlorid.  Whitish,  gritty 
flakes  or  patches  are  observed  upon  the  inner  surface  of  the  stomach,  and 
upon  microscopic  examination  granule:^  of  calcium  carbonate  are  found  in 
its  interstitial  tissue. 

Hypertrophy  of  the  stomach  is  probably  a  common  result  of  its  habitual 
disttMition.      The  cap.tcity  is  increased,  and  the  walls  are  thickened. 

Atrophy  of  the  stonuch  is  seen  in  sclerotic  gastritis  followmg  marasmus 
and  pernicious  anemia,  lead-poisoning,  and  .senility,  'i'he  most  important 
fact  in  connection  with  it  is  that  it  is  usually  atrom]»anied  by  loss  of  glands 
and  ( onsetiuent  diminution  of  the  digestive  ability.  The  atrophy  accom- 
panying perni<:ious  anemia  mav  l>e  the  cause,  rather  than  the  result,  of  the 
anemia.  1'he  stomach  is  -imall  and  pale  in  color,  its  walls  are  thin,  and  the 
mucosa  is  smooth  and  shinv. 


TUMORS  OF  THE  STOMACH. 

The  connective-tissue  tumors  of  the  stomach  are  rare  and  comparatively 
Hnimi>ortant.  Among  those  des<;ribed  are  myuma,  li]>oma,  fibroma.  Sar- 
coma is  more  rare  and  seems  to  grow  frou)  the  hmphoid  deposits  in  the  wall 
of  the  stomach.  It  usually  assumes  a  nodular  form.  Sometimes,  it  occurs 
as  myosarcoma,  and  in  one  such  case  Korinski  discovered  unsiriped  muscle- 
cells  (n  the  secondary  sarcomatous  deposits  in  the  liver. 

lymphangioma  is  occasiounlly  seen  beneath  the  peritoneum  upon  the 
stomach. 

Papilloma  and  i>olypi  usually  result  from  chronic  gastritis  and  are  not 
tumors  ill  the  true  senv.'  of  the  word. 

Adeuotua  of  the  gastric  glands  have  been  observed.  In  rare  cases  acces- 
sory paiicrciiti  or  displaced  j)ancreatic  fragments  are  situated  beneath  the 
mucosa  ventriculi,  Considerable  nLletition  has  been  paid  to  these  pancreatic 
tumors  of  the  stomach  by  Klob.      I'hey  closely  resemble  adenomata. 

Cancer  of  the  stomach  is  a  common  and  important  disease. 

Etiology.  —  It  usually  oci  urs  in  advancrd  life,  being  most  frequent  between 
the  fortieth  and  seventieth  years.  It  is  occasionally  seen  earlier,  and  a  few 
most  extraordinary  exceptions  have  been  noted  ;  thus,  Wilkinson  reported  a 
case  of  congenital  cancer  of  the  stomach,  and  Cullingworth  one  in  a  five- 
weeks-old  infant.  It  is  more  common  in  men  than  in  women,  in  the  rela- 
tion of  about  58  to  42  i>er  cent.  (Brinton).  Occupation  seems  to  have  little 
to  do  with  its  occurrence.  Countries  differ  very  widclv  in  the  frequency 
with  which  it  is  obsened.  In  Switzerland  it  is  very  common,  about  1.85 
per  cent,  of  all  deaths  dejK'nding  upon  it.  On  the  other  hand,  Egypt, 
Turkey,  and  some  other  countries  seem  to  be  almost  entirely  free  from  it. 

The  exciting  cause  is  unknown.  Thedisea.se  is  markedly  hereditary.  It 
sometimes  seems  to  follow  chronic  gastritis,  and  is  thought  occasionally  to 
have  its  starting-point  in  peptic  tilceration. 

rhedisea.se  is  almost  always  primary,  and  develops  from  the  epithelium  at 
one  or  the  other  orifice  of  the  stomach,  much  more  frequentlv  at  the  pvlonis 
than  at  the  e50|ihagus.  Occasionally  the  walls  intermediate  between  the 
extremities  are  affected,  the  disease  in  such  cases  being  situated,  as  a  rule. 
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on  the  posterior  wall  of  the  lesser  curvature.     Hahn,  in  his  statistics  of  the 
Friedrichshain  Krankenhaus  in  Berlin, found  the  following: 

Pylorus 60  ciises. 

Cardia 40 

I..esser  cun'ature 27      " 

Entire  stomach 21     " 

Greater  curvature 8 

Anterior  wall  7 

Posterior  wall 7 

I70  cases. 

Thirteen  hundred  cases  studied  by  Welch  show  the  following  distribu- 
tion: 

Pylorus 791  cases. 

Cardia 104      " 

Lesser  curvature 148 

Entire  stomach 61      '* 

Greater  curvature 34      " 

Anterior  wall 30     " 

I'ostcrior  wall 68 

Fundus 19     '* 

Multiple 45      " 

1 300  cases. 

The  pyloric  cancer  grows  from  the  glands  of  the  pylorus.  Indeed,  the 
glands,  both  i^ptic  and  pyloric,  are  the  original  seat  of  disease  except  in 
squamous  epithelioma  at  the  esophageal  opening.  Both  chief  and  parietal 
cells  take  part  in  the  process,  the  parietal  cells  sometimes  outnumbering  the 
others. 

The  api>earance  of  the  gastric  cancer  differs  very  much  in  different  cases. 
Sometimes  it  occurs  as  a  dense,  scirrhous  induration  encircling  the  pylorus 
and  causing  stenosis ;  sometimes  as  a  universal  infiltration  of  the  walls  of  the 
stomach,  with  much  thickening,  induration,  and  ulceration.  At  other  times 
it  forms  a  larger  or  smaller,  fungoid  mass,  soft  and  spongy,  or  entirely 
changed  into  colloid  jelly.  The  tumors  are  usually  single,  but  are  occasion- 
ally multiple. 

1.  Scirrhus. — The  scirrhous  cancer  of  the  stomach  is  usually  situated  at 
the  pylorus.  It  takes  the  form  of  a  thickening  of  the  walls  with  a  degree 
of  induration  very  noticeable  to  the  fingers,  and  still  more  marked  when  an 
attempt  is  made  lo  open  the  stomach,  the  tissue  creaking  under  the  knife. 
The  interior  is  either  smooth,  with  occasional  inconspicuous  irregularities, 
or  unusually  rugous  and  marked  by  alternating  elevated  and  depressed  areas, 
many  of  the  latter  being  ulcerated.  The  tissue  is  usually  pale  and  dry. 
The  pylorus  is  markedly  stenosed. 

When  the  tissue  of  the  diseased  area  is  examined  microscopically,  very 
little  epithelial  tissue  is  discovered,  the  mass  being  made  up  essentially  of 
cicatricial  tissue.  The  stomach  may  be  greatly  increased  in  size  if  there  is 
marked  stenosis  of  the  pylorus. 

2.  Medullary  cancer  is  also  most  frefiuent  at  the  ])ylorus,  but  may  occur 
upon  the  gastric-  walls.  The  tumor  forms  a  fungous  mass  whit  h  may  be  as 
large  as  an  egg  or  even  as  large  as  an  orange.  It  is  spongy,  soft,  juicy,  vas- 
cular, and  usuallv  has  a  smooth  surface  divided  into  more  or  less  rounded 
nofles.  The  tumor  is  prone  to  undergo  softening  as  it  outgrows  its  nutrition, 
and  when  the  center  degenerates  and  is  lost,  an  excavated  mass  with  a  crater- 
like central  ulceration  is  observetl. 

Microsco])ically,  this  tumor  exhibits  a  relatively  great  amount  of  cellular 
tissue,  with  comparatively  little  fibroconnective-tissue  stroma.  The  arrange- 
ment of  cells  in  the  sjjaces  of  the  stroma  is  more  or  less  typical  in  different 
cases,  but  is  never  so  perfect  as  in  adenoma.     The  cells  usually  retain  their 
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cylindric  shape  bwt  a  short  time,  and  in  the  rapidly  growing  part  of  the 
tumor  become  spheroid. 

3.  Adcnocarcinoma.^This  fomi  is  characterized  histologically  by  a  marked 
tendency  for  the  epithelial  cells  10  retain  their  cylindric  fonn  and  regular 
arrangement,  so  Uiat  the  sections  show  proliferation  oi  the  glandular  ele- 
ments. As  the  cells  become  remote  from  the  primitive  fo<  us  of  de^'elop- 
ment,  this  arrangement  becomes  less  marked,  but  it  is  a  striking  character- 
istic of  the  tumor. 

Macroscopically,  the  tumor  has  no  distinctive  features.  It  has  been 
called  ^^ liestruitive  aiienoma^'*  and  is  frei[uently  called  "*  cyiinJnc  epithr- 
iiomay  Its  metastases  are  fewer  and  its  course  is  possibly  slower  than  the 
other  forms. 

4.  Colloid  Cancer. — This  is  usually  a  cylindric-celled  cancer,  which  is 
strongly  characterized  by  the  transformation  of  its  cells  into  colloid  suljstance. 
The  surface  of  the  tumor  may  show  attached  masses  of  the  glue-Iike  sub- 
stance, but  the  colloid  material  is  usually  dissolved  away  from  the  surface  by 
the  digestive  juices,  and  is  found  in  larger  or  smaller  cy.sts  in  the  interior 
of  the  tumor-mass.  The  appearance  is  iy[»ical,  and  the  escape  of  the  gelati- 
nous yellowish  material  when  the  tumor  is  incised  makes  its  nature  unmis- 
takable. 

5.  Squamous  Epithelioma. — This  form  of  gastric  cancer  is  rare  and  occurs 
exclusively  at  the  cardiac  end.  It  has  its  origin  from  the  squamous  epilhe- 
liutn  of  the  esophagus,  and  may  invade  the  esophagus  or  entire  cardiac  end 
of  the  stomach.  I^rge  |)eplic  ulcerations  are  very  frequent.  There  arc  no 
pyloric  obstruition  and  no  consequent  dilaUilion  of  the  stomach. 

The  gastric  cancers  grow  by  distributing  their  irregular  clusters  of  cells 
throughout  the  muscularis  mucosie  and  submucosa.  The  muscularis  is  invaded 
in  most  cases,  and  it  not  infrequently  happens  that  the  serosa  is  also  invaded 
and  presents  llat,  tabular,  cant-erous  nuisses.  Adhesions  form  between  the 
stonuich  and  the  neighboring  structures,— omentum,  colon,  etc., — and  a 
direct  extension  of  the  growth  may  take  place  by  continuity  of  tissue. 
Ui>on  the  serous  .suri'ace  of  the  stomach  one  is  a]>t  to  fnid  lymphatic  ves- 
sels containing  distending  i)lugs  of  cancer-cells.  The  lymphatic  glands  of 
the  lesser  curvature  and  many  neighboring  lymphatic  glands  become  en- 
larged and  are  soon  involved  in  the  disease  process.  More  remote  glands 
enlarge  and  sometimes  become  invaded.  The  glands  of  the  thoracic,  in- 
guinal, and  supraclavicular  regions  are  most  frequently  afiected. 

The  liver  is  the  seat  of  serondarj'  growths  in  about  75  per  cent,  of  the 
cases.  Multiple  secondary  nodes  in  the  liver  are  most  frequent  in  ulcerating 
pyloric  cancers.  The  secondary  tumors  usually  corres])Ond  in  type  with  the 
parent  tumor. 

The  scirrhous  arc  more  slowly  metastatic  than  the  medullary  and  colloid 
forms,  but  may  cause  extensive  changes  through  pyloric  stenosis.  This  leads 
10  immense  dilatation  of  the  stomach,  which  mar  be  dislocated  and  descend  so 
low  that  its  inferior  border  is  in  the  neighborhood  of  the  pubes  {^astroptosis\ 
The  fermentative  and  putrefactive  changes  that  take  place  in  such  organs  arc 
aided  by  the  absence  oi  the  hydrochloric  acid  from  the  gastric  juice  {achior- 
hyJHa)  which  makes  the  secretion  less  antiseptic  than  normal,  so  that  bacteria 
are  able  to  grow  with  facility  in  the  ingested  and  only  partially  digested  food. 

The  muscular  tissue  is  much  thinned  by  the  distention,  and  the  muscular 
power  so  diminished  that  vomiting,  though  frequent,  is  lt*ss  effectual,  and  the 
contents  of  the  stomach  are  in  part  retained.  The  absence  of  hydrochloric 
acid  from  the  gastric  juice  prevents  the  usual  erosion  of  diseased  mucous 
membrane,  though  when  much  lactic  acid  is  produced  through  fermentation, 
it  may  occur. 
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When  scirrhous  carcinoma  occurs  in  the  body  of  the  stomach*  the  contrac- 
tion may  Uring  about  a  deformity  known  as  hour'}^hss  stomach. 

The  soft  cancers,  and  es[>ecially  the  colloid  cani:er  of  the  stomach,  not 
infrequently  rapidly  invade  the  peritoneum,  and  form  larger  or  smaller 
ma.sses  which  may  center  in  the  omentum,  which  rolk  up  into  a  bundle  and 
forms  a  solid  mass  of  elongate  fonn  l\ing  transversely  in  the  abdominal 
cavity.  In  colloid  cancer  it  may  lie  covered  with  jelly  or  riddled  wilh  small 
colloid  cysts,  or  it  may  contain  large  cysts.  Ihc  spaces  between  the  omental 
mass  and  the  colon,  the  stomach,  ihe  liver,  and  other  organs  may  be  more 
or  less  tilled  wiih  jelly.  The  colloid  jelly  in  these  cases  is  beautiful  in 
ap|jearan4e.  being  clear,  aniber-colored,  and  sufficiently  firm  to  vibrate  like 
calves' -foot  jelly. 

In  cancer  of  the  cardiac  end  of  the  stomach  the  conditions  usually  seen 
in  gabtric  canci-r  are  reversed  and  the  organ  is  smaller  than  usual,  possibly 
because  the  food  is  hnrried  from  the  irritated  stomach  into  the  intestine 
through  the  unaltered  psloais.  In  cases  of  universal  scirrhus  of  the  gastric 
wall  the  (ontraciion  may  cause  the  organ  to  become  much  smaller  than 
normal. 

In  the  softening,  ulceration,  and  erosion  of  the  tissues  in  carcinoma  ven- 
triculi  two  accidents  of  considerable  clinical  importance  are  possible.  The 
first  is  hemorrhage  from  ulcerated  vessels,  Ihe  second,  perforation  with  peri- 
tonitis. 

Tuberculosis  of  the  stomach  is  rare.  The  probable  explanation  is 
lo  be  found  in  the  acidity  of  the  gastric  juice.  The  disease  occurs  at  the 
pylorus.  Sometimes  it  forms  an  uh  eraied  and  indurated  ring.  The  ulcers 
present  (he  usual  irregular  a]Ji)earance  and  induraieil  burden;.  The  infection 
mny  lake  place  through  the  direct  im[>lantalion  of  ingested  liarilli  in  a  dis- 
eased organ  with  alkaline  tontenls,  or  may  result  from  l)a(  illi  deposited  as 
emboli  in  the  4'apillanes  of  the  gastric  wall,  or  through  extension  from  the 
peritoneum. 

Syphilis  of  the  stomach  is  also  a  rare  affection.  The  only  certainly 
rccogni/ablc  syphilitic  lesion  is  the  gumma.  It  is  followed  by  rupture, 
ulceration,  and  the  formatioo  of  large  stellate  cicatrices.  Syphilitic  disease 
of  the  gastric  vessels — endarteritis,  etc. — may  be  the  cause  of  peptic  ulcers. 
Hemorrhagic  erosions,  hemorrhagic  infiltrations,  ulcerations,  and  gumniata 
occur. 

Gastroptcsis. — C.astroptosis  is  dislocntton  of  the  stomach,  and  nearly 
always  succeeds  pyloric  obslniction  and  ddalalion.  The  organ  is  dragged 
downward  to  an  abnunnal  position  by  its  size  and  the  weight  of  its  contents, 
so  that  instead  of  occnjtying  the  epigastrium,  it  is  found  in  the  umbilical 
region.  The  shape  is  also  changed,  its  inferior  border  having  a  much  more 
marked  curve  than  ttsual.  and  dcs<  ending  toward  the  pubic  region.  Gastrop- 
tosis  is  not  infretpiently  associated  with  dislofation  of  the  colon  (gastro- 
enteroptosis)  and  sometimes  of  the  liver  and  spleen. 

DISEASES  OF  THE  INTESTINES, 
CONGENFTAL  ANOMALIES  OF  THE   INTESTINES. 


Total  abBonce  "f  tlir  inlrsimc  is  an  cxlrcmely  rarr  condition  wren  only  in  the  acardiac  or 
estren»fl\  ni'lMni'nt.ir\  inonsters. 

Incomplete  developmeat  of  the  intesiinc  T>rcscTits  several  interesting  conditions : 

I.  Atrtfui  or  closurr  of  ihe  bowrl  is  mo^t  frequent  at  the  rectum,  where  the  gut  may  end 
so  hif;)i  up  thai  there  is  no  true  rectum,  or  iTr.-iy  terminate  in  n  blind  pouch,  there  Iwing  no 
anus.     The  latter  ca»e;  arc  usually  called  imperforate  anus. 

a.  CUaca  formAtfion .  in  which  the  bowel  joins  the  uterus,  the  vagina,  or  the  urethra,  forming 
a  common  outlet  for  the  digestive,  urinary,  and  reproductive  systems,  is  also  a  rare  abnormality. 
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3.  OivtrtUula  iirr  not  infrL-qMcnt,  The  most  common  is  MecJtets  divtrticntum,  which 
ari&P4»  from  the  ileum  iil>out  »  meter  ulwve  the  1leocec.1l  valve.  Ii  h.i«  a  vuniiif;  length,  and 
not  infrequently  tertihuatcs  tii  u  bulbous  expaniiion.  Sumettmcs.  insieail  of  ax\  enlargemeni, 
the  divfrticulum  tcnnmaitfs  in  a  fitirnwa  ciird  which  c\lfnrl§  to  ihc  uinhilicus.  It  ts  poMJhlr 
for  this  branch  of  tlie  intestine  to  cuiuinue  open  to  the  umbilicus,  so  thiit  fecal  matter  c&capcs 
from  that  optrning.  Iiidrcd.  the  tn(et>tine  ilMilf  has  been  knu>vti  to  terminate  in  such  a  cum- 
initnication  with  the  umbiliciiit,  there  bcmg  no  connrcbon  between  it  luid  the  colon. 

Meckel'^  diverticulum  is  a  persistent  remnnni  of  the  embryoiia^l  sliucture  known  us  the 
vktUitte  or  vrnphahmuifuteri^  duct.  It  formed  the  original  commuolcation  between  the  intes- 
tine and  the  yolk-s.ic  of  the  embryo. 

4.  t>//j.— Hxchided  portion!^  of  the  intcntiniil  ti!>&ue&  go  on  to  an  atypical  development 
and  may  form  enterocysts.  In  certain  monsters  cysts  may  be  furnied  by  Uie  diluliiiioD  of  itti' 
perforate  portions  of  the  intestine. 

TraJiBpoiltloil  uf  die  intciitine  is  occasionally  seen,  the  colon  ascending  on  the  left  side 
and  di  ■c'--fHli!i!t:  I'll  the  right. 

Abnormal  course  of  tlic  large  intestine  accins  to  l>c  a  common  anomaly.  The  cecum 
is  sumetimea  unusually  long,  sometimes  unusually  short ;  the  vermiform  np{>eudix  varies  in 
position  accordingly.  Instead  of  ascending  to  the  liver  and  forming  the  he|>at[c  flexure,  the 
large  intntinc  sometimes  diagonally  crosses  the  abdomen  from  the  nghi  iliac  fussa  to  the 
splenic  region,  then  makes  an  acute  .ingle,  and  descends.  Tin;  most  frequent  of  the  abtiur* 
nudities  is  a  V-^haped  curve  of  the  iransvenie  colon,  the  apex  of  which  sometimes  de<tccndf 
to  the  pubes.  The  sigmoid  is  very  variable,  and  the  sigmoid  flexure  may  be  absent,  especially 
when  the  cecum  is  large. 

BemlJl  is  an  abnormal  relation  of  the  intestine,  resulting  from  its  entrance  into  or  passage 
through  an  abnormal  opening  in  the  abdominal  wall,  through  .in  opening  in  the  mesentery,  or 
through  the  forantLii  of  Winslow. 


DISPLACEMENT  OF  THE  INTESTINE  (HERNIA). 

Dy  hernia  is  meant  the  entrance  of  the  inti-stinei  into  any  abnormal  or  unusual  openinff. 
It  is  common  10  speak  of  exurnal  v<\\^  i$tternAi  liernias,  the  former  referring  to  protrusions  of 
the  intestines  from  the  umbilicus,  inguinal  and  femoral  canaU,  obturator  foramen,  etc.,  the 
latter.  Hirer  conditions  in  which  the  orgiin  enters  or  passes  through  openings  in  the  omentum, 
mesentery,  diaphragm,  etc..  or  through  the  foramen  of  Winslow. 

The  cause  of  hernia  is  not  cli*ar.  ll  his  been  thtiijglu  by  ".ome  to  depend  upon  abnormal 
length  of  tlie  mesentery,  which  gives  the  intestine  an  abnormal  freedom  of  motion  ;  hy  others 
that  an  abnormal  dtstribution  of  &t  in  the  tissues  of  the  inguinal  and  femoral  rcgioni  dimin- 
ishes their  resisting  power. 

It  is  certain  that  many  cases  depend  almost  entirely  ujion  abnormal  conditions.  *iich  as 
arise,  for  example,  from  failure  »»f  the  inguinal  cannl  to  close  after  the  descent  of  the  tcslielc. 
Mernia.s  are  cLissiticd  according  10  their — ^i)  Position;  (a)  contents;  (3)  condition,  14) 
oriRin. 

Ai:cording  to  their  position,  the  hernias  are  divided  into— 
ExUrmii — Inguinal. 
Femoral. 
Unibtlical. 
Obturator. 
I^chi.ltic. 
Labial. 
I'criniittl. 
tnitrna  i — Wi  n  slow  tan. 
Mesenteric. 
Omental. 

Inguinal  Hernia.— Inguinal  hernia  is  the  descent  of  some  of  the  abdominal  viscera  into  the 
ingunml  c.in.il  II  the  hernia  passes  through  the  ihtemul  ring  itnd  enters  the  canal,  but 
does  not  escape  from  the  external  ring,  it  forms  an  incomplete  iKguittxithtrnia.  If  it  continues 
and  projects  ihiou;,:h  the  external  ring,  it  forms  u  t^mpitte  iitt^Httuxl  hernia.  If  it  continues 
and  descends  into  the  scrotum,  it  is  further  drschlK'd  as  a  icn^tai  ux  itt^uiH(*ifri'fal  kmttit. 
If  the  protrusion  occurs  from  iheexlcrnal  ididamin.d  ring  without  h.iving  traversed  the  inguinal 
canal,  the  hernia  is  cillcd  a  dirtct  tn/piiNai  H^rHtA.  If  the  viscera  descends  through  the  canal. 
the  condition  is  th'scrihetl  as  nn  inttirfct  iHipttnitl  iui-uiu  or  an  ofthtfut^  in^imal  hrmia.  In 
women,  in  whom  Inguinal  hernia  is  morr  r.irc  than  in  ntcn,  the  protruding  vi^cus  docends 
into  the  labium  mnjorum.  forming  an  irr^uiiro/aiia/  ktmiit. 

According  to  the  Tclalion  of  the  protruding  viscus  to  the  deep  epijjastrir  artery,  inguinal 
hernia  is  further  cl.»s^ified  into  the  exirrmti  tNfuimtJ  krriia  if  external  to  the  artery,  and  rw- 
ternaf  ini^irt.tl  hernia  if  internal  to  it. 

WTicn  the  vaginal  process  of  prruont'iim  remains  open,  so  that  the  pertioneal  cavity  «ni1 
cavity  of  the  liiiiica  v:igin.ili»  testis  remain  one,  the  intestine  is  at  Hbertv  iii  anv  lime  to  rlmrrnd 
into  the  scrotum  in  relation  with  the  testicle.  This  imperfect  devclopmcni  (icrmii^  the  oeeur- 
rrnce  of  w\m%{  is  described  as  a  aynxfiifttf  in^ttititi  Arrnia.  If.  however,  thr*  fnniruhir  p«irtion 
of  the  vaginal  process  alone  remains  patulous  and  ihe  intestinr  defends  mlo  the  scrotum,  it 
cannot  Ik  Ml  immediate  relation  with  the  testicle,  because   the  cavity  of  the  tunica  vacinalis 
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testis  15  scpnraled  from  the  peritoneal  sac  m  which  the  gut  is  contatneri.  Ttie  descending  in- 
testine is,  therefore,  obliged  to  pubh  aside  t)ie  tunica  vaginalit  as  it  descends.  Sucb  a  cundi- 
lion  i»  known  as  an  tH/antiU  in^inal  htmia. 

If  the  funicuLir  pMrtiun  of  the  luiuca  viiglnahs  testis  rcmatos  open  fura  considerable  height, 
in  lh.it  the  c:ivity  of  the  tunica  v.ij^niahs  testis  is  much  Ittrycr  or  iuii^cr  tlian  normal,  a  hernia 
descending  into  the  SLiuiuni  liiruugh  the  open  v.i^iiial  process  itivagin.ites  the  funicular  proc- 
ess and  forms  a  double  covering  uf  serou!^  membrane.  A  hemm  of  thx  peculiar  formation 
Wii»  dcscribfd  !>y  Cooper  as  an  '*  e/nyttra  hrraut  of  thr  tumica  vn^t»,i/is  /cjfit,"  and  by  Hey,  of 
Ixpd».  JUS  "  tnf^nfiU  hfrnia" 

Femoral  liemia  i>  more  common  in  women  than  In  men.  It  is  formed  by  the  escape  of  the 
viscrni  Iri-.ni  th«-  trmond  uinal  on  the  upper  innt-r  aspect  of  the  thigli.  li  pnijerts  ju»t  below 
I'oupurl's  ii(;atiieiU  in  the  line  uf  the  feiiior.d  ve!t&eli>. 

UmblUeal  Hernia  occur?)  in  children  and  in  ridulls  with  relaxed  abdominal  wulta.    Tbe 

vtbctT.i  I  >iapt-  from  lh(-  umhiliitis 

Obturator  bemia,  berula  of  tbe  foramen  ovale,  tr  In&apQblcbemla,  i&  cau&ed  t>y  tlie 
i-scflpt::  i>f  tji'*  viiCt-'iM  tliroujjh  tlie  fNmalK'r  jciMUKH  of  Ihc  hipbone  I  ht.-  course  of  the  intes- 
line  l^  ouiw;inl  along  the  oUtiirator  artery  and  ner\e.     'Ibis  form  c(  hcrtnii  \s  rare. 

lacblatlc  liemia  ur  eclatlc  hernia  consi!»t»  of  an  escape  of  the  intesdne  through  the  great 
sacrosci^iiii:  fui.imen.     li  i^  "I  intrrquent  otcurrcnce. 

Perineal  bemla  or  Uobloreotal  hernia  »  a  rare  form  in  which  the  inle&tine  cscnpcs 
throuj^h  a  separation  of  ihc  tiiirtKt.f  th*.-  Uvatur  ani  mu&cle,  in  Iront  of  or  be!>ide  the  anus, 

lAblal  hernia  or  pudendal  hernia  is  .1K0  infrequent  in  occurrence.  nnU  consi^t^  of  a  de- 
scent of  ill'"  mtrstmi-  Ik'Iw«  .>n  the  \ngina  and  du-  rnnMl^  of  the  ischium  into  Ihc  Ubium  majus. 

Vaginal  bemla,  \cry  lare,  v>  formed  by  the  descent  of  the  intestine  between  the  uterus 
and  nciudj.      1  In-  projection  occurs  upon  the  posterior  vaginal  wall. 

Lumbar  hernia  consists  of  a  proimsicjn  of  the  intr-tine  through  Petits  triangle,  the  space 
LDiiiuli  J  Ijv  i)ie  (.rest  of  the  illuui,  the  external  oblit{ue,  and  Ijtib&imiift  dor^i  niu&cles. 

Abdominal  hernia,  is  an  indefinite  term  used  10  describe  theescnpeof  ilie  Intestine  through 
\\\c  inii".ciilar  ujilU  in  cuiisf-tjuence  of  operatii>n  wounds,  injuries,  or  dise.ise  of  their  tissuei. 

The  Internal  hernias  are  of  much  mterej>t.  The  most  frequent  form  is  probably  thai  in 
whch  the  intesrinc  pas-^cs  through  an  opening  in  the  mesentery — miStHttru  herttta.  The 
nieseiilertc  openings  are  probably  eongenitd  defects  in  mn>«t  casrs,  though  they  may  result 
from  disease.     More  nirely  the  hernia  occur*  ihruuyh  openings  in  the  omentum. 

Hernia  of  the  foramen  of  XMttslow,  by  which  the  intestines  pas5ing  through  the  foramen  of 
Winslow  transfer  their  position  from  the  greater  to  the  Ie5.^er  peritoneal  cjivity,  is  also  occa* 
slonally  seen. 

In  diaphr<i^matic  or  phrenk  hernia  the  viscera  (lass  from  the  abdominal  into  the  thoracic 
cavity  a^  a  result  of  congenilat  defect  or  disease  of  ihc  diitphragm.  It  may  also  occur  in  con- 
sequence of  enlargement  of  the  natural  openings  and  defects  in  tlie  central  tendons  of  the 
dinphragm.  The  spleen  sometimes  enters  the  thorax  in  these  cases,  likewise  the  stomach,  nnd 
even  ihe  liver,  [he  organs  nmy  t»c  covered  with  sacs  derived  from  the  pentoneum  or  pleura 
iiT  may  lie  free  in  ilie  thoracic  cavity. 

Acquired  diaphragmatic  hernias  nre  the  result  of  perfoniling  wounds.  They  usiiiUly 
occur  on  the  left  side,  as  the  liver  protects  the  right  side  and  prevents  the  escape  of  the 
intestines. 

Retrcperilaneat  kerni.i  is  formed  by  the  entrance  of  the  intestines  into  the  fossa  duodeno- 
jejunalis,  the  fossa  inteisignmidi-a.  and  the  fossa  subciec.Tlis. 

ProferitoHtii/  fterfttu  consists  of  the  entrance  of  tlie  intestine  iniu  the  space  between  the 
peritoneum  and  the  anterior  abdominal  wnll.  It  is  also  sometimes  called  p*iraiit£viHai 
her  ma. 

According  to  their  contents,  hernias  reL-eive  various  names.  An  emteroieh  contains  some 
portion  of  the  intestine  ;  an  eptphceie.  nr  omental  hernia,  a  pnrt  of-ihe  omentum  ;  a  tystoieie, 
or  cyili£  or  \'€sictil  hernia,  a  part  of  the  bl.idder ;  a  ietol  hernia,  or  (tcoceU,  contains  a  jiart 
of  the  cecum  ;  a  hrxteroctle  contains  the  uterus  ;  a  rectocele.  part  of  ilie  rt^ctum. 

According  to  the  freedom  with  which  the  viscera  enter  and  exit,  hernias  arc  divided  into  : 

I.  Reilnclble,  m  which  ihelr  contents  can  be  retiirne*!  tn  iheir  normal  relations. 

3.  Irreducible,  wlien  (he  contents  cannot  be  returned  lu  their  nuruiul  relations-  Surgeons 
make  two  classes  of  irreriticible  hernias:  il)  Thtr  temporarily  irredmible  hernia.  In  which  the 
return  of  the  contents  \s  interfered  with  by  collections  nf  ga»,  feces,  etc, ;  (»)  ftermancmily 
irrrdncihle,  in  which  inflammatiirv  adhesions  or  oilier  permanent  conditions  inakc  it  impos- 
sible for  Ilie  inle-itine  l'>  be  retvimed. 

3.  Incarcerated  hernia  is  a  form  of  irreducible  hernia  in  which  collections  of  fecal  matter 
or  foreign  mjiitcr  un.tliU:  to  escape  from  the  contained  inicsliiie  not  Infrequently  cause  obsltuc- 
t'on  of  the  bowels. 

4.  Inflamed  Hernial. — Hernias  may  become  Inflamed  from  external  injury,  as  from  ill- 
fitting  apparatus  worn  to  sujipori  ibe  tissues,  or  from  vnrious  cause*  itssociated  with  the  intes- 
tinal contents.  Inf1amin,ition  is  alw.iys  a  serious  matter,  n^  it  is  likely  to  result  in  ihc  forma- 
tion (tf  .idhcsinns  between  the  gul  nnd  its  sac  which  transform  a  reducible  into  an  irreducible 
hernia      Suprmr.ition  occurs  in  rare  cast^,  which  are  spoken  of  iis  "  inppuratimj;  hernia." 

5.  Stranrolated  Hernias.— Stmngulailon  is  the  mo«t  serious  accident  that  can  Imppen  I0 
a  hernia.  Itilepenih  upon  the  constrictinn  and  obstruction  of  the  blood-supply  and  conse- 
quent devitalization  of  the  tissue,  resulting  from  pressure  at  some  pari  of  the  tierniitl  sac. 
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StrangulAtion  seems  to  be  purely  mechanical,  and  results  from  ihe  pressure  exerted  upon 
the  intesiinr  by  the  tissues  thruugh  which  it  passe?i.  ur  by  the  ntfck  of  its  s.ic,  or  by  fibruos 
b.tnds  formed  in  consequence  ol  inrt.tnimaiion.  or  by  combinations  of  these.  As,  however, 
every  heniiii  cscujies  through  some  opening  with  fiirly  re&istiiit*  walls,  and  as  every  herni:!  is 
ftuiTOunded  by  its  sac,  .mil  n^  m.{iiy  Iternia's  are  l>oitnd  hy  cicatrici.il  b;m<l»,  the  interesting 
question  arises,  why  some,  but  not  all.  hernias  strangulate,  and  why  a  hernia  which  has  already 
pxisted  for  yc-irs  wiihinit  strangnlalion  will  occiision.illy  unexpectedly  sirangiil-ite.  wUl»  Litai 
rrstiU.  Tlie  probability  i»  tli.ii  strangul^itiun  depends  upun  etuint;es  m  the  reliiiinn  y>i  the  hernia 
to  its  surrounding  tissues,  which  ;irc  then  compelled  to  exert  detnmeiii.d  pie^^sure  upon  it. 
These  changes  .ire  probably  simple— in  many  cases  arc  pruliably  no  more  than  the  collection 
of  an  unusu.il  t.|uaTitity  of  jjas  or  fecal  matter  in  the  invai^inuted  portion  of  hiteAtine. 

The  stmngulated  intestine  s<}on  falls  ini«  a  condition  of  p.-isstve  hypervmi.T,  becomes  ede- 
matous, disculored.  and  !iwollen  :  thi'se  conditions  ali  further  increase  thf  prevailing  pircjiKlici-U 
coiidilious,  iind  lead  to  changes  in  the  organ,  which  may  finally  become  gangrenous.  Its 
functions  are  early  susf>cnded.  and  obstruction  of  the  boweU  Is  one  of  the  carlie&t  symptoms. 

Tlic  time  required  lor  the  destructive  changes  is  variable — slow  in  some  cases,  rapid  in 
other*.     Sometimes  a  few  hoiirn  will  TiufTice  to  bring  about  gangrene. 

The  appearance  of  the  strangulated  intestine  will  vary  with  the  stage  reached.  In  the 
stage  of  congestion  the  organ  appe:irs  swollen  and  red.  but  soon  bccomci  dark  and  purplish 
in  color,  with  numerous  hemorrhagic  infiltrations  beneath  the  serous  coat.  L.i\tcr,  the 
whole  invaginated  portion  becomes  deep  purple  or  {lark  reddish -brown  in  color,  tlit*  sur^e  is 
usually  ecchymotic,  and  the  consistence  leathery.  When  gangrene  makes  its  appearance,  it 
becomes  easily  locerable.  darkly  discotorr.*d.  and  fetid.  Intlanimatory  exudiition  with  fibrin- 
OUB  deposit  usually  occurs,  and  seals  the  neck  of  the  sac  to  the  constricted  portion  of  the  organ. 

The  usual  outcome  of  strangulation  is  death,  but  in  rare  cases  the  gangrenous  porUon 
of  the  intestine  sloughs  off  anri  escapes  through  an  external  wound.  Inflammatory  adhesions 
protect  the  abdominal  cavity  from  infection,  and  the  patient  recovers  with  a  fecai  fistula  at  the 
seat  of  the  disease. 

I'hc  formation  of  a  hernia,  whether  tlirough  one  of  the  natural  openings  or  through  .in 
imperfectly  closctl  wound,  etc.,  is  always  preceded  by  the  protrusion  of  a  bag-sluipcd  pouch 
of  peritoneum  which  surrounds  the  hernia  and  forms  its  sac  The  sac  is  usu.illy  narrow  at  its 
origin,  especially  when  large,  where  a  rhstinct  ncik  is  formed,  and  cap:uious  at  ili  distal  por- 
tion. The  size  varies  with  thy  hernia,  someiinies  bemg  insufficient  to  admit  a  loop  of  intes- 
tine, only  allowing  a  portion  of  its  w.all  to  enter — Littrt  s  ktrnui.  w>mciune4  large  enough  to 
contain  nearly  all  the  intestines  and  some  of  the  other  viscera.  Kxcepi  when  previously  in- 
flamed or  incarcerated,  the  hernia  is  freely  movable  within  the  sac,  which,  like  the  peritoneal 
cavity  itself,  contains  .1  little  HukI.  so  that  it  is  perfectly  lubricated-  Rarely  this  fluid  increases 
to  form  a  large  cystic  dilatation — *irof>sy  or  hydrocrlc  of  the  hernial  sac.  In  llie  inguinal  and 
femoral  regions  especially,  but  also  elsewhere,  there  is  nn  infundibular  fossa  above  the  entrance 
In  the  hernial  sac.  In  this  the  intestines  habiltudly  lie.  and  their  descent  from  it  into  the  s:u-  is 
made  easy. 

As  acquired  hernias  become  older,  the  opening  through  which  tliey  pass  becomes  larger, 
the  tissues  being  gradually  separated  and  the  fat  absorbed.  Not  infrequently,  however,  the 
surrounding  tissue  becomes  somewhat  cicatricial,  so  that  a  tenilency  to  c«>niraci  is  observed 
and  may  aid  in  bringing  about  strangulation. 

Hernia  probably  never  recovers  spontaneously,  the  conditions  under  which  it  exists  tend- 
ing rather  toward  cuntiiiuetl  incrciise  in  size  tliaii  toward  recovery. 

The  continued  pressure  of  a  truss  may.  however,  be  followed  by  inflammatory  changes  in 
the  empty  sac  which  lead  to  obUtcration  and  make  it  impossible  for  the  hernia  again  to  escape 
from  the  original  orifice. 

Hemixs  are  rU'scribed  by  anatomists  ns  f^w^'/ff//,?/ and  acifuirtd.  This  really  refers  more 
to  the  conditions  favorable  io  their  formation  than  to  their  actual  eximenre.  for  it  is  quite  cor- 
rect to  spc.ik  of  a  hernia  formed  in  adult  life  through  a  congcnitally  existing  passage  from  the 
abdomin:U  cavity  to  the  tunica  N-aginnlis  testis  as  a  con/,'enitaI  hernia. 

Hernias  are  also  said  to  be  of  slow  or  rapid  formation,  according  to  the  length  of  time  dur- 
ing which  they  form. 


OBSTRUCTION  OF  THE  INTESTINES. 


Etiology. — The 

normal    contents. 


intestine  niay  be  obstruclcd  by  the  accumulation  of 
a  normal  contents.  This  is  sccn»  in  rare  instances,  among  those  who 
have  carelessly  swallowed  large  ni]ml)ers  of  cherry-stones,  melon-seeds,  and 
similar,  usLially  harmless,  bodies.  In  etjually  rare  instances  the  intestine  has 
been  found  romjiletelv  obstructed  by  a  number  of  gall-stones  simultaneously 
discharged  from  the  gall-bladder. 

Intestinal  parasites  rarely  cause  nbstnirtion,  but  cases  are  on  record  in 
which  tangled  masses  of  round-worms  have  formed  a  complete  barrier  to 
the  passage  of  the  contents. 
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Such  conditions  are  serious,  but  are  less  freL|uent  than  obstructions  depend- 
ing ujion  rhaiiges  in  ihc  intestine  itself. 

Foreign  boHiles  In  the  Intestine  usually  enter  by  the  mouth.  AH  imagin- 
able objects,  fiom  grape-  and  i  herry-stones  to  false  teeth,  roller  bandages, 
and  tacks^  niay  be  swalloued  and  cause  obstniction. 

Occasionally  the  foreign  bodies  are  introduced  through  the  rectum  In 
either  case  the  damage  done  will  depend  upon  the  size  of  the  body  and  its 
ability  to  pass  through  without  imjjacLiou. 

Volvulus. — Volvulus  is  a  iwist  of  the  intestine  by  which  it  becomes 
obstructed.  I'here  are  two  kinds  of  intestinal  twist  lyi-W/and  most  frequent, 
that  in  which  the  intestine  rotates  upon  its  long  axis  and  produces  a  com- 
bined iwist  and  kink,  and,  sccotui^  that  in  which  a  link  of  intestine  is  twisted 
in  much  the  same  manner  as  the  handkerchief  used  as  a  tourniquet. 

The  first  form  is  usually  seen  in  the  ascending  colon,  in  which  the  mesen- 
tery is  absent  or  very  short,  while  the  other  is  chiefiy  met  with  at  the  sigmoid 
flexure,  where  the  niesenter)'  is  long.  Volvulus  is  seen  almost  exclusively  in 
the  large  intestine,  but  I  have  seen  a  case  of  volvuhis  of  Meckel's  di>  erticu- 
luni  that  produced  a  fatal  result.  It  is  most  freijuent  in  persons  between 
thirty  and  forty  years  of  age. 

in  the  first  form  of  volvulus  it  is  probably  more  the  kink  than  the  twist 
that  causes  the  o!>stniction,  and  the  obstruction  may  be  incomplete.  In  the 
second  the  pressure  of  the  one  portion  as  it  twists  about  the  other  com- 
pletely obstructs  it.  The  affected  jiart  of  the  intestine  becomes  congested, 
inflamed,  and,  if  the  condition  |jcrsisis,  may  become  gangrenous.  It  is  fre- 
quently fatal. 

The  cause  of  the  volvulus  is  ver)'  obscure.  A  long  mesocolon  predis- 
poses to  it,  and  [lowerful  peristahic  movements  may  influence  it.  It  is,  how- 
ever, largely  an  intestinal  accident. 

Intussusception  or  invagination  is  the  entrance  of  one  part  of  the 
intestine  into  another,  h  is  nearly  always  an  upjier  ]*oriion  that  enters  a 
lower.  The  classic  description  used  to  make  the  ".ondition  clear  to  the 
student's  mind  is  that  of  a  glove-fniger  which,  during  removal,  is  shortened 
by  being  drawn  into  itself  without  Itcing  inverted.  The  diseased  jiortion  of 
the  intt*stine  usually  forms  a  cylindric  tumor,  which,  when  examined,  proves 
to  have  three  com])lele  coats.  The  outer  has  been  called  by  Rokitansky  the 
intussuscipietis^  or  sheath  ;  the  remainder,  the  ifttussuscfptnm. 

Of  295  intestinal  obstructions  collected  by  Fitz,  93  depended  upon  intus- 
susception. Of  the  93  cases,  52  were  in  males  and  27  in  females.  Of  293 
cases  collected  by  Pil/,  15S  occurred  in  the  first  year. 

The  condition  is  most  fre<iuent  in  early  life,  more  than  one-third  of  the 
collected  cases  occurring  during  the  first  year  of  life,  and  more  than  two- 
thirds  during  the  first  decade. 

The  invagination  occurs  at  various  portions  of  the  bowel,  but.  as  is  shown 
by  the  cases  collected  by  I^ichtensiern,  has  a  marked  predilection  for 
certain  seats. 

Ileocecnl  inv:ii:mations ai3  (44  per  c<rnt.) 

Ileum  into  ileum 142  (3oiwrcenl.i 

86  (18  prrccnl.) 


Colon  into  coliin 
Ilnum  into  colon 


39     (8  per  cent.) 


The  most  fretjuent  seat  is  the  ileocecal  valve,  where  some  inches  of  the 
ileum  may  pass  into  the  cecum.  Enough  of  the  small  intestine  may  enter  to 
reach  far  into  the  colon,  having  in  rare  cases  drawn  the  cecum  alter  it  into 
the  lower  bowel  until  the  intussusceptum  reached  to  the  rectum.  The  ileum 
may  enter  the  ileum^  or  the  colon,  the  colon. 
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The  cause  of  the  invagination  is  uncertain.  Leichtenslern  suggested  that 
it  depends  upon  vigorous  peristaltic  movements  in  one  part  of  the  bowel, 
inunediately  below  which  the  organ  is  jjaraly/ed.  Its  cliniial  causes  almost 
certainly  have  to  do  with  irregularities  of  peristalsis,  ns  is  suggested  by  the 
fact  that  It  occurs  at  an  age  when  peristalsis  is  very  active,  follows  diseases 
associated  with  marked  or  irregular  peristalsis,  and  has  an  undoubted  analogue 
in  the  agonal  invaginations  of  young  babies. 

The  mtussusceptum  does  not  enter  the  intussuscipiens  alone,  but  carries 
with  it  its  mesentery,  which  is  pressed  u|>on  by  the  sheath,  so  that  there  is 
marked  interference  with  the  circulation.  The  invaginated  gut  may  slip  out 
spontaneously,  but,  as  a  rule,  the  peristaltic  movements  become  more  and 
more  active  because  ofThe  obstruction,  and  the  tendency  always  is  for  the 
invagination  to  increa.se  rather  than  to  diminish  in  size. 

The  i)crsistenc  jiressure  upon  the  hlood-supply  01"  the  inner  segment,  and 
the  swelling  which  follows,  as  well  as  the  presence  of  the  invaginated  portion 
of  intestine,  causes  complete  obstruction  of  the  bowels. 

The  changes  that  follow  invagination  are  very  interesting  as  illustrating 
the  ability  of  the  organism  to  care  for  itself. 

The  intussuscepltim,  from  passive  congestion,  lo'^  of  nutriment,  and 
pressure,  becomes  conj^csted,  edematous,  inflamed,  and  gangrenous  as  lime 
goes  on.  Intiamination  brings  about  union  of  the  serous  snrfares  o!  the  upper 
edge  of  the  sheath  and  the  contiguous  part  of  the  healthy  intestine,  and  it  is 
quite  ix)?5sible  after  these  adhesions  have  fonned  for  the  invaginated  link  of 
intestine  to  slough  off" and  l)e  passed  by  the  rectum,  leaving  a  wound  united 
as  neatly  as  the  best  surgeon  conld  do  it.  Recovery  by  this  means  is,  unfor- 
tunately, very  rare,  as  the  disturbance  ends  in  reversed  peristalsis  and  the 
I>atient  succuml>s  to  exhau.stion  or  dies  from  peritonitis  or  other  causes. 
According  to  Widerhofer,  of  46  rases  in  children  in  which  a  hopeful  outlook 
resulted  I'rom  se[>aration  oi*  the  intussusreptum,  only  27  recovered. 

In  a  case  of  recovery  after  intussuscepliun  thiit  took  place  in  a  little  child 
aged  ei^'ht  years,  the  sloughs  which  separated  were  sent  to  me  by  Dr.  McCaa, 
who  attended  the  patient,  and  consisted  of  quite  a  fragment  of  the  cecum 
and  the  entire  vermiform  apjjendix. 

Stenosis  of  the  Intestine. — Narrowing  of  the  lumen  of  the  intestine, 
with  conse(juent  incomplete  obstruction,  may  result  from  a  variety  of  causes, 
none  of  which  is  very  common.  Cicatrices  rfsu/iin^  from  u/ccrafions  are 
Uxsi  in  ini[>ortan<:e.  They  occur  after  traumatic  lesions,  as  a  result  of  syph- 
ilis and  tuberculosis,  and  much  more  rarely  from  the  ulcen;  of  typhoid  fever. 
The  morphology  o\'  the  ulcers  may  explain  the  different  conditions  follow- 
ing cicatrization.  Thus,  the  elongate  form  of  the  typhoid  ulcer  prevents  its 
causing  stenosis.  It  is,  however,  to  be  remarked  that  typhoid  ulcers  pro- 
duce little  cicatricial  tissue,  the  cells  of  the  lymphatic  tissue  proliferating  so 
as  to  replace  that  lost.  Tuberculous  ulcers  arc  irregularly  rounded  and  oval, 
and  have  their  longer  diameters  transverse  to  the  intestine,  so  that  ci«atri«a- 
tion  may  be  followed  by  constriction.  Severe  attacks  of  dysentery  may  also 
be  succeeded  by  stenosis  from  contracting  cicatrices. 

Camer  of  the  intestine,  of  whatever  form,  but  especially  the  cylindric 
epithelioma,  is  almost  certain  to  be  followed  by  marked  connective-tissue 
formation,  contraction,  and  stenosis.  Lesions  of  this  kind  are  usually  found 
in  the  large  intestine,  at  the  ileocecal  valve,  sigmoid  tlexure,  or  elsewhere. 

They  form  annular  tumors  of  small  size,  but  greatly  reduce  the  caliber  of 
the  gut. 

(.'ompression  of  the  intestine  by  fibrous  bands,  adhesions,  etc.,  and  by 
morbid  growths  o^  other  organs  may  also  lead  to  stenosis. 

Dilatation  of  the  Intestines. — Dilatation  is  the  natural  outcome  of 
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incomplete  obstruction,  and  is  most  frequent  in  obstructions  of  the  large 
intestine.  The  fecal  and  gaseous  matters  collect  in  the  ]iroxiinal  ]iart  of  the 
organ  and  lead  to  dilatation,  which  varies  in  extent  according  to  circuin- 
stancci>.  The  dilated  bowel  is  apt  to  undergo  some  airojihy  of  its  walls,  and 
becomes  unable  to  maintain  the  violent  i>eristaltic  movements  ne<  essar\  to 
express  the  cinitents  thruugh  the  small  opening,  so  that  they  remain  and 
decompose  and  I;ivor  t'unher  dilaiaiion.  The  condition  is  called  coprostash. 
Chronic  con^ti|)alion  with  fecal  impaction  may  prodtice  dilatation  of  the 
bowel,  with  atrophy  of  the  muscular  tissue  and  inability  to  cope  with  the 
inspissated  contents.  An  example  of  such  dilatation  has  been  reported  by 
Fonnad.  'I'lie  case  was  a  man  accustomed  to  exhibit  himself  in  museums  as 
the  "human  bass-drum."  The  abdomen  of  this  man  was  immenselv  dis- 
tended from  the  pre&ence  of  a  colon  as  large  as  that  of  a  horse.  Forrnad's 
view  of  this  case  vvxs  that  the  dilatation  was  the  primary  condition  and  not 
the  result,  but  rather  the  t  ause.  of  coprostasis. 

Diverticula  of  the  Intestine. —  I'ariial  dilatation  in  the  form  of  in- 
complete diverticula  or  pouches  arc  not  infrc(|uc-nily  formed.  The  most 
interesting  diverticula  that  1  have  seen  otcurrcd  low  down  in  the  sigmoid 
flexure,  and  consisted  of  a  double  series,  one  on  each  side  of  one  of  the 
longitudinal  muscular  l>ands.  I'lach  was  about  a  centimeter  in  diameter, 
conimuniratcd  with  the  bowel  by  a  small  opening,  and  contained  a  small, 
rounded  mass  of  inspissated  fecal  matter. 


CONGESTION  OF  THE  INTESTINES. 

Acute  coni^stioii  usually  results  from  the  action  of  irritating  substances 
contained  in  the  intfi^tine  or  from  infection. 

Passive  conjcestlon  of  the  intestine  is  tVesjuent  in  cirrhosis  of  the  liver 
and  in  other  conditions  associated  with  engorgement  of  the  portal  system. 
The  condition  is  usually  general  to  the  entire  organ,  but  is  not  so  conspicu- 
ous in  the  intestine  as  in  the  stomnch.  Ixjcal  jiassive  congestion  of  the  intes- 
tine may  result  from  thromliosis  of  the  veins,  or,  as  is  more  frequent,  from 
compression  of  the  organ  t'rom  any  cause.  When  intense,  as  in  strangulated 
hernia,  the  ])art  affected  is  dark  blue  in  color,  swollen,  slightly  roughened, 
and  thickened. 

Passive  congestion  is  sometimes  followed  by  edema^  a  condition  which  is 
not  very  frei|uent,  and  which  causes  tl»e  organ  to  swell  and  become  boggV- 

In  congestion  of  the  intestine  from  pressure  the  chylous  vessels  are  also 
obstructed  and  turgesccnt,  and  the  t'ormation  of  little  submucous  chylous 
cysts  is  not  uncommon.  When  these  minute  cysts  are  numerous  and  closely 
approximated,  one  often  receives  the  impression  that  a  lymphangiomatous 
change  is  present. 

Embolism  and  hemorrhagic  infarction  of  the  intestine  are  some- 
times seen.  ThealTccicd  loop  of  the  organ  is  found  to  be  in  a  blue-blafk, 
bloody,  infiltrated  condition.  The  usual  outcome  is  necrosis,  which  may 
be  fatal. 

Hypertrophy  of  the  Intestine. — In  obstnirtion  of  the  organ  the 
muscular  walls  sometimes  thicken,  to  aid  in  discharging  the  contents,  but 
oflcner  more  or  less  airophv  and  dilatation  take  place. 

Atrophy  of  the  intestine  is  ralher  frequent,  especially  at  the  cecum, 
where  it  probably  follows  attacks  of  inllammalion.  It  may  be  limited  to  the 
mucous  membrane  affecting  the  glandular  tissue,  causing  their  cells  to  dis- 
appear and  the  mucosa  to  become  thin,  or  the  muscular  coat  may  also  l)C 
affected. 

Amyloid  disease  of  the  intestine  is  of  not  infrequent  occurrence. 


466 


DISEASES  OF  THE   DIGESTIVE  SYSTEM. 


U  alfects  cKiefly  the  connective  tissue  of  the  blood  vessels  in  the  mucosa  and 
snbniucosa,  l>iit  i^  occasionally  seen  in  the  muscular  coat.  The  amyloid  tissue 
api>ears  jiale  and  is  sometimes  harder  and  fimier  than  nonnal. 

Fatty  degeneration  and  hyaline  degeneration  are  occasionally 
obscned  in  the  muscular  t  oat  of  the  inte-siine. 

Pigmentary  infiltration  of  the  muscularis  is  not  infrequently  seen  in 
senile  cadavers  in  the  form  of  yellow  granules  in  the  muscle-cells.  They 
may  be  so  plentifully  distributed  as  to  give  the  intestine  a  yellow-brown 
color.      The  pigment  does  not  contain  iron. 

INFLAMMATION  OF  THE  INTESTINE  (Eatcritli). 

Inflammation  of  the  intestine  may  affect  the  small  intestine  (enteritis),  the 
large  intestine  {colitis),  or  Ijoth  {enterocolitis).  As  the  causes  of  enteritis 
freijuently  find  their  way  into  the  mtestine  from  a  i)rcviously  inflamed  or 
irritated  stomach,  the  inflammations  of  the  upper  part  of  the  organ  are  com- 
monly associated  with  inllammations  i^i  the  stomach,  and  are  correctly  called 
^astro-ententis,  Inllammalion  of  the  lower  part  of  the  small  intestine  is 
nearly  always  associated  with  associated  disease  of  the  large  intestine  and 
forms  an  entcrocoHtis. 

Local  inflammations  of  any  particular  part  of  the  canal,  for  purposes  of 
accurate  localization,  are  called  ifuodcnitis^  jejunitis^  ileitis^  cecitis  or  typhlitis^ 
appcmiicitis  or  scotecitis,  colitis,  and  proctitis. 

Etiology. — Kntcriits  may  depend  upon  extrinsic  and  intrinsic  caascs. 

Extrinsic  Causes. —  Ihc  inte^ti^e  may  be  subject  to  the  traumatic  injury 
of  foreign  bcxlies  which  have  been  swallowed  and  entered  through  the  natural 
openings,  or  which  have  fouiul  their  way  into  it  In  uU:cmtion  of  its  wall.  In 
the  former  group  mitst  be  placed  unmasiicated  and  indigestible  foods,  tacks. 
bits  of  glass  and  tin,  seeds  and  stones  of  fruits,  etc.  ;  in  the  latter,  gall-stones 
and  similar  bodies  which  form  in  neighboring  viscera  and  work  their  way  by 
ulceration  into  the  intestine. 

Irritative  chemical  substances,  especially  those  of  caustic  action  (mineral 
acids,  carl)olic  acid,  corrosive  sublimate,  nitrate  of  silver,  etc.),  when  swal- 
Iowe<i,  exert  their  effects  upon  the  intestinal  wall  and  produce  lesions  of 
varying  seventy  and  extent.  Certain  poisonous  substances  absorl>cd  from 
the  stomach  and  n])pcr  intestine  are  eliminated  by  the  lower  intestine  and 
colon,  where  they  provoke  inflammations. 

Infectious  agents  are  among  the  most  imiiortant  caases  of  enteritis.  The 
possibility  of  some  reduction  of  vital  resisting  power  of  the  epithelial  tissues, 
or  of  some  unusual  i[uality  of  the  intestinal  contents,  or  the  association  of 
newly  introdiired  bacteria,  effecting  an  inrrea.sc  in  the  biologic  peculiarities 
of  the  normal  bacteria  of  the  intestine,  leading  to  irritation  and  inflamma- 
tion, is  not  to  ])e  forgotten.  The  occurrence  of  insignificant  lesions  of  the 
intestinal  wall  with  infection  by  bacteria,  usually  not  important,  seems  to  be 
a  fruitful  source  of  danger  in  apy)endicitis.  The  presence  of  unusual  bacteria 
with  markedly  infectious  powers,  such  as  the  streptococcus,  typhoid  bacillus, 
llacillus  dysenteria-,  cholera  spirillum,  tubercle  bacillus,  etc.,  may  occasion 
extensive  and  characteristic  lesions. 

Hematogenous  infection  of  the  intestine  may  also  occur  in  cases  of  pyemia  ; 
lymphogenous  infection  in  inflammatory  disease  of  the  peritoneum  and  neigh- 
boring viscera. 

Parasites  developing  in  the  intestine  and  irritating  its  wall  hy  their  move- 
ments, by  slight  traumatic  lesions,  or  by  secreted  irritative  metal)olic  sub- 
stances, may  occasion  inflammatory  reactions,  the  Amceba  cob  probably 
deser>')ng  the  first  place  among  these. 
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Intrinsic  Causes. — Under  this  heading  are  included  those  irritajits  whith 
are  ibnned  in  the  body  by  its  mt'tal>olic  processes,  and  act  ii;jon  the  intestine 
during  elimination.  Unfortunately,  knowledge  w\>o\\  this  subject  is  as  yet 
loo  vague  to  [lennit  much  discussion.  The  best  known  elimination  of  this 
kiml  occupi  in  certain  forms  of  nephritis  with  nremia^  in  which  diarrhea, 
evidently  of  cbmination,  occurs.  In  certain  extrinsic  |X)isonings  toxin  eliini- 
nation  is  also  well  shown. 

.Any  inertia  of  the  rectum  or  colon  leading  to  coprostasU,  or  lack  of 
secretion  of  the  intestinal  glands,  by  which  the  feces  are  retained  and  be- 
come abnormally  dry,  hard,  and  irritating,  may  be  called  an  intrinsic  cause 
of  inHammatiou. 

It  cannot  be  shown  that  age,  sex,  heredity,  social  condition,  occui>aiion, 
or  racial  conditions  have  any  f)ariicular  influence  in  the  etiologj'  of  enteritis, 
except  those  arising  from  environment.  Thus,  ( hildren  suffer  from  a  very- 
severe  and  often  fatal  form  of  enterocolitis  known  as  tlw/rnt  iPt/oftfum,  which 
seems  to  depend  upon  poisons  fptomainsi  in  the  nnlk  of  which  they  partake. 
The  same  condition  develofis  in  adults  when  in  '*  ice-cream  fioisoning"  the 
same  ptonmin,  fyrofoxicon,  is  taken.  Occujjations  in  which  workmen  have 
to  handle  such  poisons,  as  lead,  mercury,  or  arsenic,  may  be  |«irticularly 
dangerous,  the  well-known  'Mead  colic"  serving  as  an  illustratton. 

1.  Catarrhal  Enteritis. —  ITiis  form  of  enteritis  presents  ver)-  few  anatomic 
changes.  The  hyperemia  that  characterizes  most  inllammatory  lesions  may 
be  entirely  absent,  or  if  |iresent,  may  be  noticeable  only  u]>on  the  apex  of 
the  folds  of  mucous  membrane  as  a  delicate  pinkish  blush.  In  the  intestines 
of  infants  dead  of  enterocolitis  the  mucous  membrane  fre<pvenily  appears 
unvisuallv  [kale.  The  contents  of  the  bowel  are  (Uiid,  showing  tliat  exuda- 
tion has  been  active,  and  u|ion  the  mucous  n^cmbrane  an  unusual  <]tian- 
lily  of  nnicus  may  be  observed,  'I'he  Peyer's  and  solitary  lymphatic  collec- 
tions may  be  enlarged.  Occasional  erosionsof  the  epiihelitmi  maybe  found. 
Sulmiucous  petechice  anti  et  chynioses  are  not  infre«^(uenl.  and  sometimes 
appear  i|uiie  distinct  because  of  the  contrastmg  pallor  of  the  rest  of  the 
intestine.     Occasional  epithebal  exfoliations  take  place  in  the  form  of  shreds. 

When  the  wall  of  the  intestine  is  exaiuined  microscopically,  the  mucosa 
is  found  infiltrated  with  leukocytes,  the  lymphatic  tissue  is  in(  reased  in  (|uan- 
tity,  there  arc  an  abnormal  number  of  goblet  cells  in  the  epithelium  that  has 
not  exfoliated,  and  small  cysls  with  mucous  contents  may  be  noticed  here  and 
there.  A  good  many  "  mastzellen  "  are  sometimes  present  in  thesubmucons 
tissue. 

2.  PoUlcular  enteritis  N  iharacteri/cd  bv  (he  addition  of  a  very  marked 
enlargement  of  the  soliiar)  lymph-folbclcs  throughout  the  intestine.  They 
appear  swollen  and  jirojet  t  from  the  surface  of  the  mucous  membrane,  their 
pale  color  contrasting  with  the  rest  of  the  mucous  nle1^U>^ane  if  ihcre  is  any 
hyy>eremia.  Follimlar  enteritis  is  freipient  in  children  as  jiart  of  the  [lathol- 
ogv'of  enteroc  olilis,  and  also  occurs  in  death  from  diphtheria.  In  rare  cases 
in  which  the  follii  Ics  are  defmilcly  infected  suppuration  may  occur  and  lead, 
by  evacuation,  to  the  formation  of  ulcers.  The  enlargement  of  the  Peyer's 
plaques  in  follicular  enteritis  depends  upon  hyper])lasia  of  the  lymphoid 
tissue,  the  entire  platjue  being  dotted  b)  the  enlarged  single  follicles,  a 
reticuhmi  of  normal  and  fibrillar  tissue  [Kissing  between  them.  The  early 
stages  of  typhoid  fever  show  an  exaggeration  of  the  lesions  of  follicular 
enteritis. 

When  the  intestinal  wall  is  subjected  to  microscopic  examination,  the 
lymphoid  tissue  is  found  to  be  universally  increased  in  amount,  and  the 
l}Tnph-follicles  hyperplastic.     About  each  follicle  more  or  less  round-cell  in- 
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filtration  is  observed,  and  it  is  more  than  protiable  that  infection  is  the  cause 
of  all  the  changes. 

Follicular  enteritis  may  develop  from  the  catarrhal  and  lead  directly  into 
the  ulcerative  form. 

3.  Pseudomembranous  enteritis  usually  occurs  in  the  large  intestine, 
though  ii  sometimes  extends  into  the  ileum.  The  formation  of  the  ]7seudo- 
membrane  begins  \\\ion  the  summit  of  the  valvulce  i:oniiiventes  and  other 
folds  of  the  mucous  membrane.  The  jiseudomembrane  ajtpeans  of  a  grayish 
color,  and  ronsisis  of  a  slough  of  necrotic  epithelium  with  an  abundan<e  of 
round-cells,  murus,  fibrin,  bacteria,  etc.  The  membrane  is  rarely  tenacious, 
but  nsnalJv  soft  and  piilpv.  .\s  it  shreds  ofT,  or  in  rare  <ascs  exfoliates,  ir 
large  pieces  or  cylinders,  the  surface  is  left  denuded  and  ex|>oscd,  as  well  as 
infected,  and  soon  ulcerates. 

Wl-ien  exaininud  microsropically,  the  mucosa  is  found  profoundly  altered 
by  round-cell  infiliraiion.  superficial  necrosis,  and  inllammatory  exudation. 

The  intestinal  wall  is  in  a  condition  of  inrtanimaiory  edema,  infiltrated 
throughout  with  leukocytes,  and  in  the  lymph-spaces  collections  of  bacteria 
antl  in  the  d\-senteric  lases  ameb-'E  are  present.  The  capillaries  and  some- 
times larger  vessels  are  thrombosed.  Between  the  pseudomembranous  areas 
the  mucous  membrane  is  hypcremic,  edematous,  thickened,  and  infiltrated 
with  round-cells. 

If  the  condition  depends  upon  the  action  of  caustics  and  the  patient 
lives,  the  regeneration  of  the  lost  membnine  readily  takes  place  and  the  ulcers 
cicatrize. 

The  pseudomembranous  enteritis,  by  the  se[)aration  of  the  gangrenous 
superficial  sloughs,  always  becomes  ulcerative,  and  some  of  the  most  serious 
ulcerative  forms  begin  as  pseudomembranous  colitis. 

The  infection  of  denuded  areas  o(  the  surface  is  sometimes  attended  with 
a  raf>id  ]>hlegmonoiis  inflammation  {  phUji^mouous  rnteritis)  by  which  large 
areas  of  mucous  membnme  maybe  dissected  loose  and  destroyed. 

Hencath  these,  or  such  remnants  of  them  as  remain  after  evacuation  and 
exfoliation  have  gone  on.  conmitmicatin^  sinuses  can  be  found. 

4.  Ulcerative  enteritis  may  result  from  infection  and  suppuration  of  the 
lymphoid  follicles  in  catarrhal  and  follicular  enteritis,  especially  in  typhoid 
fever,  from  the  separation  of  pseudomembranous  sloughs  in  dysentcn.',  and 
from  pyemic,  tubcriulous,  syphilitic,  and  other  lo(;il  affections. 

The  ulcers  may  be  superficial  and  embrace  only  the  mucous  membrane, 
or  they  may  be  deep  and  include  other  coats,  even  to  the  extent  of  pcrlbra- 
lion.  In  some  tases  the  ulcers  are  covered  with  healtliy  granulation  tissue, 
and  regeneration  j>roeeeds  uninterruptedly  after  the  exfoliation  of  the  sloughs 
or  evacuation  of  the  abscesses.  In  other  cases  the  ulceration,  because  of 
continued  infection,  a.ssumes  a  phagedenic  course  and  extends,  undermining 
the  mucosa,  as  in  dj-senter)*.  Sometimes  verv  feelile  efforts  at  cicatrization 
occur,  as  in  tulxTculosis,  .sometinies  marked  cicatrization  and  contraction,  as 
in  syphilis  and  d>'sentery.  The  appearances  o{  the  ulcers  occurring  in  the 
special  diseases  are  usually  characteristic,  and  will  be  fully  described  under 
typhoid  fever,  tuberculosis,  dysentery,  and  syphilis  of  the  intestine. 

Chronic  enteritis  de]>ends  upon  persistence  of  the  cause  of  irritation  and 
continued  damage  of  the  organ.  It  often  follows  the  acute  forms,  though 
sometimes,  as  in  dysenter>'.  it  may  have  its  essential  chamcterislitrs  from  the 
start.  It  usually  occurs  in  the  large  intestine,  and  is  most  frequent  in  the 
lower  colon  and  reclimi. 

The  lesions  consist  of  connective-tissue  hypcrj'lasia,  and  resiiU  in  thick- 
ening and  fibroid  changes  in  the  walls  of  the  organ.  The  mucosa  is  thick- 
ened,  the  lymphatic  follicles  enlarged,  and   the  surface  of  the  mucosa  Is 
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irregularly  marked  by  alternating  cicatrices  and  healthy  tissue.  When 
marked  contraction  of  the  cicatricial  tissue  has  taken  place,  the  islands  of 
healthy  tissue  jtroject  from  among  them. 

In  the  healthy  tissue  hvficrplasia  not  infrequently  takes  place,  and  a  poly- 
poid condition  similar  to  thai  seen  in  chronic  gastritis  is  found.  The  sur- 
iace  of  the  mucous  meml>rane  is  covered  wtth  grayish  mucus,  which  may 
adhere  tenaciously,  anri  the  chronic  hy|)ercmia  accompanying  the  disease 
may  »;au>e  the  mucous  uieniUrane  to  l>ecome  of  a  grayish,  slaie  color,  or  in 
very  marked  cases  deep  Mue-black.  The  vessels  of  the  submucosa  are  en- 
larged. In  the  mucosa  and  submucosa  there  are  considerable  round-cell  in- 
filtration and  connective-tisstie  induration.  When  large  ulcerations  have 
cicatri/ed,  large  cicatrices  may  be  found,  and  the  contraction  of  these  cita- 
trices  causes  considerable  deformity — stenosis.  The  contraction  of  the 
diffuse  connective  tissue  of  the  mucosa  and  submucosa  frequently  leads  to 
atrophy  of  the  glandular  tissue,  and  intensifies  the  polypoid  appearance  of 
the  projeiling  normal  tissue. 

Physiology. — All  forms  of  enteritis  predispose  to  diarrhea  by  irritative 
sliniuUuion  of  pehstalsis  and  l)y  increasing  the  intestinal  secretions.  'J'hey 
all  have  a  marked  effect  upon  nntriiion,  which  becomes  greatly  disturbed 
beraHse  the  food  cannot  be  proi)erly  treated,  and  because  poi.sonous  products 
are  absor]>ed.  Typhoid  fever  is  sometimes  an  exception,  some  cases  l>eing 
acconij'ianied  by  constipation.  This  may  be  ex[>lained  by  the  fact  that  in 
this  disease  the  lesions  are  chiefly  in  the  small  intestine.  Colitis  and 
proctitis  are  invariably  accompanied  by  diarrhea. 

Special  Forms  of  Intestinal  Inflammation. — Duodenitis  usually 
accompanies  gnstrilis,  an{|  probably  depends  upon  extension  of  the  inflam- 
mation from  the  stomach  to  the  intestines  by  contimuty  of  tissue.  When- 
ever the  contents  of  the  sioniath  have  an  abnormally  irritating  character, 
they  are  apt  to  irritate  the  duodenum  as  they  enter.  That  the  gastric  secre- 
tions are  not  changed  at  onre  in  the  duoiienum  is  shown  by  the  fact  that 
peiJtic  tilrer  otcurs  there  as  well  as  in  the  stomach. 

Ileitis  is  the  usual  fonn  of  enteritis.  It  may  present  any  of  the  appear- 
ances already  described. 

Typhlitis,  or  inflammation  of  the  cecum,  is  in  many  cases  entirely  de- 
pendent for  its  existence  upon  appendicitis.  Typhlitis  may  occur,  however, 
as  a  primary'  affection  depending  njton  the  jtrescnce  in  the  cecimi  of  hard 
feces — typhlitis  strrcoraiis. 

If  the  inrlammaiion  occurs  in  the  cellular  tissue  about  the  cecum,  it  is 
called  pfriiyphiiti^.  Most  ca.ses  of  perityphlitis  depend  upon  appendicitis. 
When  the  inflammation  is  entirely  extraperitoneal  and  involves  the  cellular 
tissue  behind  the  cccnni,  it  is  sometimes  called /(/rt/Zi/A/Z/fj-.  This  condition 
also  depends  abuost  exclusively  ujjon  appendicitis,  and  the  lenn  is  rarely  used. 

Appendicitis,  scolecitls,  or  inflammation  of  the  vermiform  ap|)endix,  is 
a  fret|ueiit  and  dangerous  disea.se.  It  y»rol>ably  has  its  predisposing  cause 
in  the  small  size,  rudimentary  wall,  and  meager  blood  supply  of  the  aj)]>en- 
dix.  If  fecal  matter  enters  the  vermiform  ap{>endix  from  the  <ecum  and  is 
retained,  it  l>e<  omes  inspissated,  forming  smooth,  rounded,  firm  concretions. 
In  the  course  of  lime,  through  slow  infiltration  with  salts  of  the  phos- 
phates and  carbonates  and  the  precipitation  of  additional  sul>stance  upon 
the  original  nucleus,  true  enteroUths  of  varying  si/e  are  formed.  'Jhe  pres- 
sure of  these  calculi  upon  the  wall  of  the  api>cndix,  and  the  ulceration 
and  necrosis  which  niav  thus  be  brought  about,  afford  the  colon  bacillus 
and  streptococcus,  which  are  nearly  always  present  in  the  organ,  an  oppor- 
tunity to  establish  themselves  in  the  tissues,  with  the  result  that  inflammation, 


470 


DISEASES   OF   THE    DfCESTlVE   SYSTEM. 


followed  by  ulcerative,  suppurative,  phlegmonous,  or  gangrenous  processes, 
may  develop. 

A  few  cases  undoubtedly  depend  upon  the  entrance  of  foreign  bodies, 
such  as  nut-shells,  grape-seeds,  gall-stones,  cherry-pits,  bits  of  glass,  etc. 
This  was  at  one  time  thought  to  be  ijuite  common,  but  is  now  recogniied 
as  a  rare  accident,  and  the  majority  of  the  bodies  found  in  the  appendix  are 
enteroliths  fonued  there.  1  have,  however,  found  an  innauimalion  of  the 
appendix  associated  with  the  presence  of  two  small  fragments  of  broken 
glass,  'ihat  changes  in  ihe  blood  vessels  of  the  appendix  may  be  a  cause 
of  appendicitis  is  quite  certain,  and  I  have  seen  an  appendix  at  whose  lip 
there  was  a  conical  perforation  caused  by  an  area  of  local  necrosis  closely 
resembling  an  anemic  infarct.  Parasites,  tuberculous  ulcerations,  typhoid 
ulcerations,  and  other  infectious  diseases  may  have  their  lesions  seated  in 
the  appendix  and  lead  to  more  or  less  serious  troui>les  by  perforation  or 
su[)puration. 

The  disease  may  reach  any  grade  of  severity,  and  its  ultimate  course  will 
depend  entirely  upon  the  extent  of  damage  done.  The  mild  forms  of  catar- 
rhal appendicitis  probably  recover  spontaneously  when  sufficient  mucus,  pus, 
or  senmi  has  collected  within  the  organ  to  displace  the  irritating  concretion. 
MiUI  degrees  of  suppuration  no  doubt  also  recover  sj>ontaneously,  as  the 
number  of  cases  examined  at  autopsy  in  which  disturbances  of  the  appendix 
a.nd  surrounding  lis.sues  by  previous  inflammation  will  attest. 

Severe  cases  with  extensive  suppuration  are  apt  to  perforate  into  the  ab- 
dominal cavity  and  cause  fatal  peritonitis.  When  this  does  not  ha])[)en,  it  is 
probably  because  the  appendix  becomes  adherent  to  the  peritoneum  or  to  the 
viscera  before  it  i>erforates,  and  the  abscess  develoi>s  behind  a  peritoneal  cov- 
ering. In  this  manner  are  develoiKid  pericecal  and  other  abscesses,  which 
may  point  and  discharge  at  most  unexpected  places — into  the  intestine, 
into  the  bladder,  in  the  right  inguinal  fossa,  in  the  renal  region,  in  the  crural 
region,  etc. 

The  inflammation  having  subsided,  may  recoi'er  perfectly,  or  the  original 
eondilions  rernaiiiiug,  the  patient  may  suffer  from  repeated  subsetjuent  attacks 
until  the  recurring  infiaminaiion  shall  obliterate  or  destroy  the  organ. 

Indeed,  in  some  cases  the  occurrentje  of  one  attack  causes  a  predisposition 
to  future  attacks  by  obstructing  the  already  inadequate  outlet  of  the  organ, 
by  inflammatory  bands  which,  crossing  the  appendix  near  its  base,  cause 
the  retention  of  secretion  and  lead  to  the  transformation  of  the  free  end  of 
the  organ  into  a  cul-de-sac  or  even  a  cpl  in  which  bacteria  are  free  to  grow, 
and  from  which  infection  can  occur  with  tmusual  lacility  should  occasion 
offer. 

More  usual  is  the  obliteration  of  the  organ  by  cicatricial  bands  and  by  the 
contraction  of  connective  tissue  formed  within  its  walls  dtiring  recover)'.  It 
is  not  uncommon  to  find  the  distal  half  of  the  appendix  transformed  to  a 
fibrous  cord. 

In  all  cases  of  api>endicitis  the  ret:um  is  more  or  less  involved  in  the 
inflammatory  process. 

Colitis,  or  inflaumiation  of  the  colon,  may  depend  upon  the  presence  of 
dry,  irritating  feces.  Probably  the  greater  number  of  cases  are  infectious  or 
toxic  in  nature. 

Proctitis,  or  inflammation  of  the  rccttmi,  may  depend  upon  the  presence 
of  hard,  irritating  feces,  but  is  probably  more  often  dependent  upon  the 
traumatism  of  foreign  bodies  introduced  into  the  rectum,  and  specific  infec- 
tions, such  as  diphtheria,  gonorrhea,  syphilis,  tuberculosis,  etc. 

2ieglcr  remarks  a  resemblance  which  exists  between  the  rectum  and  the 
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appendix  vcrraifonnis  in  that  hard  fecal  masses  and  foreign  bodies  so  fre- 
<|ucntly  act  as  the  exciting  causes  of  disease. 

'J'he  very  numerous  folds  of  the  mucous  membrane  of  the  rectum,  and 
their  frequent  dilatations,  known  as  hemorrhoids,  form  convenient  lodging- 
places  for  l>cTr)'-sccds,  grape-seeds,  and  other  small  foreign  lx>dics  which 
may  provoke  ulcerations,  which  not  infrequently  lead  to  blnus  and  fistula 
formation. 

The  most  common  changes  in  proctitis  are  hyperemia,  ulceration,  and 
cicatrization.  The  surface  of  the  mucosa  is  apt  to  be  covered  with  adherent 
mucus  and  desquamated  epithelium. 

The  iilceraiions  are  not  %ery  extensive,  but  are  foci  from  which  perirectal 
inflanuuaiions  spread.  Perirectal  abscesses  may  rupture  externally,  leaving 
fistulas  {Jishtia  tn  ano)^  or  may  opien  into  the  bladder  or  vagina.  Some- 
times, instead  of  actual  fistulous  communications  with  the  exterior,  blind 
pouches  are  I'oniied  by  the  perirectal  inflammations.  These  are  spoken  of 
by  the  surgeon  as  internal  fistulas. 


INFECTIOUS  DISEASES. 

Dysentery  is  an  acute  or  subacute  inflammation  of  the  colon  and 
rectum,  characterized  by  inflammatory  and  ulcerative  lesions  and  the  occur- 
rence of  frequent  small,  mucous,  and  bIoo<ly  stools. 

It  is  of  sporadic  and  endemic  occurrence  in  temperate  <  liniates,  and  of 
epidemic  occurrence  \\\  seniitropic  and  tropic  climates.  Rarely,  epidemics 
make  their  appearance  in  teni[>erate  climates,  Japan  having  for  many  years 
been  seriously  troubled  by  it. 

The  disease  seems  to  afltrt  all  ages,  both  sexes,  and  all  social  conditions, 
though  it  seems  to  be  most  frequent  among  those  who  pay  little  attention  to 
the  (piality  of  the  drinking-water. 

Etiology. — The  etiology  of  the  affection  is  still  somewhat  unrcrlain,  and 
the  indications  are  that  different  forms  of  the  disease  depend  upon  dilTerenl 
causes. 

1.  Endemic  Dysenfen%  Amebic  Dysentery,  or  Tropic  Dysentery. — It  is 
believed  that  this  form  of  the  disease  depends  upon  the  A9nfrha  coli  of  I  Ji^esch 
{q.  V.').  The  extensive  investigations  of  some  years  ago  seemed  to  establish 
the  fact  that  this  protozoon  was  present  in  nearly  every  case  in  the  intestinal 
contents  and  in  the  lesions  of  the  mucous  membrane,  as  well  as  occasionally 
in  the  meta.static  liver  abscesses. 

3.  The  epidemic  dxsentery  seems  to  have  an  entirely  different  etiology, 
and  can  be  referred  to  a  bacillus  discovered  by  Shiga.  This  organism  is 
of  almost  invariable  occurrence,  has  pronounced  ]';Uhogcnic  efl'ccls  upon 
animals,  and  is  specifically  agglutinated  by  the  senmi  of  immunired  animals. 

BacterlOlOffy. — The  fiadtlus  dy^tnterite  of  Shiga  b  about  the  same  size  as  ihe  typhoid 
baciiliit,  iiituviring  .ihimt  1-3  x  o, 5-0.8  ^.  \\  is  usually  solitary,  though  <«mctimes  united  in 
very  short  chains.  Whrn  frc^hlv  isolalrd,  the  organism  stains  quite  t-asily.  perhaps  more 
deeply  in  the  ends  than  a\  the  cenier.  with  aqueous  onilin-dye  solutions.  It  docs  not  Mam  I)r 
Gram's  mrthod.     .Afltr  prolongrd  cultivation,  the  staining  becomes  somewhat  irrc£uliir. 

The  bacillus  is  motile  and  has  flagetla.  No  spores  are  funned.  It  is  both  aerobic  and 
anaerobic. 

The  cullurM  of  thr  bacillus  rrsrmttle  the  typhoid  bacillus  in  nearly  nil  particulars,  so  Uial 
it  is  not  nt'cessarv  to  rJcscrilK.*  them  in  detail. 

GcUtin  is  not  liquefied  ;  sugan  are  not  fermented ;  no  indol  is  produced  (Flexner  found 
thai  indnl  w.i«  produced):  milk  is  not  coaf^laled.  Tlie  mrtntiolic  products  are  slightly  acid. 
Tlie  difTcrcniintion  Inrtween  Shiga's  bacillus  and  the  Bacillus  typhosus  is  thus  synopti^ed  by 
Flexner :  "The  Litter  l^hifja  bacillus)  shows  less  marked  mntility  when  first  isolated,  and  a 
temlcni-y  to  lose  motility  r:ipidly  in  artificial  cultivations;  it  displays  a  morv  uniform  genera- 
tion of  indol;  nftrr  a  brief  preliminary  iicid  produclinn  in  mdk.  it  gives  rise  to  a  gradually 
increasing  alkalinization  ;  it  is  inactive  to  blood-serum  from  lyphoitl  cti«es,  but  reacts  with 
serum  from  dysenteric  coses  lo  which  Bu:illus  typhosus  docs  not  respond." 
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Morbid  Anatomy. — A.   EpitUmic   Dysfntery. —  In  mild  cases  the  large 

intestine,  together  with  the  lower  part  of  the  ileum,  is  the  seat  of  disease. 
It  may,  however,  be  ies.s  extensive  and  embrace  the  rectum  and  sigmoid 
flexure  and  pan  of  the  colon. 

The  niutou-s  membrane  is  intensely  congested  and  swollen,  its  blood  ves- 
sels are  injected,  and  the  color  of  the  tissue  varies  from  bright  red  to  livid. 
The  surface  is  covered  with  blood-stained,  tenacious  mucus,  and  fretjucnt 
small  hemorrhagic  areas  occur  beneath  the  mucous  membrane.  There  is 
considerable  swelling  of  the  lymphatic  tissue  of  the  colon,  the  solilan,-  fol- 
licles enlarging  and  then  undergoing  necrosis  and  se|>araling  from  the  sur- 
face, leaving  ulcerations,  whith  may  be  (]inte  numerous.  In  these  cases  the 
loss  of  tissue  is  i|uite  superficial,  and  when  the  disease  begins  to  recover,  the 
mucous  membrane  readily  regenerates,  new  glandular  tissue  replaces  that 
lost,  and  very  little  chnngc  from  the  normal  remains. 

More  destructive  cases  partake  of  a  diphtheric  or  jiseudomembranous 
nature.  No  sharp  line  se|>arates  the  two  forms.  In  the  more  severe  cases 
the  surface  of  the  mucosa  is  covered,  not  only  with  bloody  mucus,  but  also 
with  a  necrotic  layer.  The  glandular  layer  may  also  be  alTected,  and  bac- 
teri-i  from  the  surface  extending  into  it  may  cause  its  cells  to  undergo  degen- 
erative changes,  and  the  more  su]>erficial  cells  to  die  and  be  resolved  into  a 
granular  d<^hris.  Sometimes  the  de.sirnction  is  limited  to  the  summits  of  the 
folds  of  mucous  membrane,  but  may  be  quite  extensive.  Beneath  the 
pseudomcmbranc  the  reniaining  mucosa  and  the  submucosa  are  Infiltrated 
with  leukocytes  and  plasma  cells.  The  se]jaration  of  the  necrotic  layer  uix>n 
the  surface  takes  j^iace  in  shreds  and  leaves  abraded  and  ulcerated  areas. 

B.  Efiiiemic  or  Amt-bic  Dysetttcty. — The  lesions  of  endemic  or  amebic 
dysentery  consist  essentially  of  extensive  ulcerations. 

'•In  the  earliest  stage  these  local  infiltrations  appear  as  hemispherical 
elevations  above  the  general  level  o^  the  mucosa.  The  mucous  membrane 
over  these  soon  beromes  nei  rotic  and  is  ta-st  off,  exposing  the  infiltrated  sub- 
mucous tissue  as  a  grayish-yellow  gelatinous  mass,  which  at  first  fomis  the 
floor  of  the  ulcer,  but  is  subsetpieiitly  cast  off  as  a  slough." 

**  Tbc  individual  ulcers  are  round,  oval,  or  irregular,  with  infiltrated  un- 
dermined edges.  The  visible  aperture  is  often  small  compared  to  the  loss 
of  tissue  beneath  il,  the  ulcere  undermining  the  mucosa,  coalescing,  and  form- 
ing sinuous  tracts  bridged  over  by  app.irenily  normal  mucous  membrane.** 

••.According  to  the  stage  at  which  the  lesions  are  observed,  ihe  floor  of 
the  ulcer  may  be  formed  by  the  submucosa,  the  muscular,  or  the  serous  coat 
of  the  intestine.  The  ulceration  may  aflfect  the  whole  or  some  portion  only 
of  the  large  intestine,  [particularly  the  cecum,  the  hepatic  and  sigmoid  flexures, 
and  the  rectum.  In  severe  cases  the  whole  of  the  intestine  is  mtich  thick- 
ened and  riddled  with  ulcers,  with  only  here  and  there  islands  of  iniiict  mucous 
membrane." 

'*The  disease  advances  by  progressive  infiltration  of  the  connective- 
tissue  layers  of  the  intestine,  which  produces  necrosis  of  the  overlying  struc- 
tures. Thus,  in  severe  cases  there  may  be  in  different  parts  of  the  bowel 
sloughing  en  m<jssc  of  the  mucosa  or  of  the  mtiscularis,  and  the  same  process 
is  observed,  but  not  so  conspicuously,  in  the  less  severe  forms."  "  In  some 
cases  a  secondary  diphtheritic  inflammation  complicates  the  original  lesions,** 

The  dysenteric  ulcerations  may  cease  and  healing  begin  at  any  stage. 
More  or  less  atrophy  of  the  mucosa  remains,  together  with  scar  formation 
where  large  ulcerations  have  existed.  Contraction  of  the  larger  scar?;  may 
be  succeeded  by  partial  stenosis.  Polypoid  excrescences  are  also  formed, 
and  are  similar  in  appearance  and  origin  to  those  of  the  stomach  .and  small 
intestine.     Cysts  are  occasionally  formed  by  obstructed  nmcous  glands. 
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Histology. — Microscojiic  examination  oi'  the  dysenteric  intestine  shows  a 
difference  in  the  two  forms.  Klexner  writes:  *'ln  iheir  patholof^ital  his- 
tology also  the  acute  dysenteries  differ  from  the  amebic  form.  The  histo- 
logical changes  ap[jcar  in  the  mucous  membrane,  submucosa,  and  muscularis, 
being  most  marked  in  the  former  situations.  Those  in  the  mucous  mem- 
brane consist  of  ccigulalive  necrosis  with  exudation  of  fibrin  and  polymor- 
phoiiuilear  cells.  I'he  fibrinous  and  cellular  exudate  may  entirely  replace 
the  glandular  layer,  or  here  and  there  a  ^land  may  he  preserved.  The 
pscudomcmbrane  is  a  close  network  inclosing  multinuclear,  often  fragmented, 
cells.  No  blood  vessels  are  to  be  distinguished,  but  a  variable  number  of 
red  blood  corpuscles  are  mingled  with  rhe  exudate  and  lie  free  upon  the 
surface.  'J  he  muscularis  nmcosa;  is  not  always  distinguishable — indeed,  it  is 
frequently  lost  in  the  exudate.  The  suhnuirosii  is  always  much  altered. 
From  the  changes  found  it  is  evident  that  to  them  is  chiefly  due  the  thick- 
ening of  the  gut.  The  part  most  affected  is  the  layer  next  the  muscularis 
mucosar.  Here  are  found  hemorrhages  of  variable  size,  while  in  the  inter- 
stices of  the  tissues  sonic  ftbrin  appears.  More  marked,  however,  are  cellu- 
lar accumulations,  which  are  present^  not  uniformly,  Inii  in  irregular  areas. 
The  deeper  layers  of  the  subnmcosa  show  similar  cellular  infiltrations,  although 
the  amount  is  less  striking. 

*'  On  the  other  hand,  at  these  levels^  the  quantity  of  fibrin  is  greatly  in- 
creased and  hemorrhages  are  numerous.  The  character  of  the  cellular  cxu- 
(iate  is  4uile  uniform.  Kxcluding  the  rod  blood  coriuisclcs,  the  new  cells 
consist  ^i  jUasma  ( ells  These  arc  collected  into  foci,  often  about  blood 
vessels,  veins,  and  arteries,  but  sometimes  occur  in  small  groups  or  singly. 
There  can  be  no  doubt  that  these  arc  identical  with  Unna's  plasma  cells ; 
they  show  the  reticulated  niickus,  oUen  plated  ecienlrJc^Uy,  and  the  fme 
blue  granidations  of  cell  protoplasm  in  eosin  and  methylene-bluc  staining. 
As  the  deeper  levels  of  the  mucosa  are  reached,  hemorrhages  and  fibrin  are 
abundant.  The  si/e  of  the  foci  of  ]»lasma  cells  gradually  dinunishes.  At 
the  muscular  ])order  they  have  about  disappeared.  Among  the  plasma  cells 
a  variable  number  of  eosinophilic  cells  may  be  distinguished.  In  the  sub- 
mucosa,  infiltrations,  hemorrhage,  and  fibrin  formation  take  place  also 
beneath  an  intact  or  almost  intact  nun  ous  membrane.  The  nature  of  the 
cellular  iniiltralion  may  be  identical  with  that  alrejidy  described,  but,  in 
addilion,  accumulations  of  lymjjhoid  cells  may  frcpiently  be  seen.  These 
exist  in  the  layer  of  the  submurosa  immediately  next  the  muscularis  niucasa? ; 
the  dee[Jer  cells  rcsemt>le  plasma  cells.  The  blood  vessels  of  the  submucosa 
may  be  |>atent  and  congested,  the  blood  containing  an  excess  of  while  ele- 
ments ;  or  thev  may  show  rc<*ent  leukocytic  and  fibrinous  thrombi.  H)'alinc 
degeneration  of  the  va-scular  walls  was  not  encountered.  I^rge  spaces  in 
the  submutosa  may  tontain  fibrinous  clots;  these  are  [irobably  dilated  and 
thrombosed  lymphatic  vessels.  The  muscular  coat  shows  only  hemorrhages, 
which  may  be  of  large  size,  although  they  are  usually  smaller  than  in  the 
submucosa.     The  peritoneal  tunic  is  usually  unaltered." 

In  amebic  dysentery  the  disease  begins  with  infiltration  of  the  submucosa, 
necrosis  of  the  mucous  membrane,  exfoliation,  and  consequent  ulceration. 
The  lesions  are  less  destructive  in  the  epidemic  dysentery,  and  in  the  endemic 
form  the  mucosa  may  be  entirely  destroyed  and  exfoliated  over  considerable 
areas  of  inicslinal  surface.  .\  section  through  a  remaining  fragment  shows 
the  surface  necrotic,  the  deeper  structure  intensely  infiltrated  with  polymor- 
phonuclear leukocytes  and  [)lasma  cells,  fibrin  networks  here  and  there,  and 
all  the  varied  changes  that  one  wnuld  exiicct  in  a  process  complicated  on 
every  side  with  local  bacterial  infection,  the  presence  of  amebae,  etc. 


474 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


The  amebac  are  found  in  the  intestinal  contents  and  also  in  considerable 
numbers  in  and  between  the  coals  of  the  gut. 

Complications. — The  chief  complication  of  dysentery  is  abscess  of  the 
liver.  The  absi.csses  niay  be  cither  minute  and  multiple,  from  the  entrance 
of  bacteria  with  the  portal  Ijlooti,  or  may  be  single  and  large.  In  the  mul- 
tiple metastatic  abscesses  bacteria  which  have  entered  from  the  denuded  in- 
testine are  always  present.  In  the  large  abscesses  they  are  absent.  Ilie 
absence  of  liacteria  and  the  presence  of  amebre  in  the  large  or  *'  tropic 
abscesses"  have  been  used  in  support  of  the  view  that  the  amebse  are  cap- 
able of  exciting  the  inilamniation  of  the  colon,  because  it  can  produce  the 
abscess  of  the  liver.  It  is  not  impossible,  however,  that  the  hepatic  abscess 
depends  u]>on  bacteria  not  yet  discovered,  or  that  those  which  caused  il  have 
died  out  before  the  lesion  wa*;  investigated. 

Thrombosis  of  the  veins  of  the  colon  and  mesentery  and  thrombosis  of 
the  portal  vein  may  com])licate  dysentery,  being  caused  by  Ijacterial  emboli. 

Perforation  of  the  colon  is  not  infrequent  in  dysentery' with  extensive  and 
deep  ulcerations. 

Stenosis  of  the  rectum  and  colon  may  succeed  dysentery,  from  the  con- 
traction of  the  connective  tissue  formed  during  the  cicatrization  of  exten- 
sive ulcerations. 

Cholera  Asiatica. — Cholera  is  an  arnte  epidemic,  infectious,  specific 
disease,  characterized  by  fever,  vomiting,  copious  diarrhea,  cramps,  and  col- 
lapse, followed  by  death  or  recovery. 

It  is  endemic  and  epidemic  in  India,  which  seems  to  be  its  natural 
habitat,  and  spreads  in  epidemics  to  neighboring  and  remote  countries  at 
irregular  times. 

According  to  the  consensus  of  opinion,  the  disease  depends  upon  a  micro- 
organism— the  cholera  spirillum — discovered  by  Koch. 

BacterlolO(nr.— The  S^in/ium  cholera  asiatica  b  an  orj^nisni  of  slighcly  variable  mor- 
pholog>-,  prone  to  show  marked  involution  and  degeneration  forms.  As  ustially  seen  In  inles- 
tinal  discharRfs  .inrl  in  fre*h  cultures,  it  is  .i  sliort.  slightly  cur\'cil  rod  Mith  round  ends,  The 
peculiar  curw  led  lo  Its  being  compared  to  a  comma,  and  called  by  Koch  tlie  "  commn  baciU 
ius."  In  old  c-idtures,  and  es|>ecinlly  in  potato  cultures,  u  grows  into  long  spirals  which  nrr 
distinctly  f1exil>le.  Tlie  comma-sliaped  organisms  measure  1.5-a  x  0.5  m-  It  u  actively  niotile 
and  has  a  terminal  Hagcllum.     It  fom)s  no  spores. 

'I'hc  organisms  slain  well  by  the  ordinary  aqueous  solution  of  the  anilin  dyes,  but  not  by 
Gram's  method.     'Hie  organiims  wte  both  anaerobic  and  aerobic. 

CuitiiHition. — The  choler.t  organisms  grow  well  upon  all  the  anifici.1l  mtrdia.  both  at  room- 
temper.iturc  and  at  the  temperature  ol  the  human  body,  llie  vitality  of  the  organism  ts  not 
great,  and  it  is  killed  at  temperatures  atiove  5a°  C.  It  also  dies  if  desiccateil.  und  quickly 
dies  in  artificial  culture  if  not  frequently  transplanted,  though  someitme^  it  may  live  Tor 
months.  In  the  fecal  diachirgcs  it  sometimes  dies  in  two  or  three  days,  or  somrftmes  it  may 
live  several  weeks.     It  is  quickly  destroyed  by  antiseptics  and  germicides. 

The  organism  can  be  secured  by  diluting  the  rice-water  discharges  and  making  plnte  cul- 
tures of  i\\v.  dilution. 

The  colonies  upon  gelatin  appear  as  pale,  slightly  yellowish,  coarsely  granular  points  with 
slightly  irregular  contours.  As  they  become  larger  their  appearance  somewhat  suggests 
powdered  glass.  Liquefaction  of  the  gelatin  soon  begins,  and  surrounds  the  colony  with  a 
i)a1o  of  tran^ttMirent  fluid.  As  the  liquefaction  is  slow,  the  fluid  evaporates  almost  as  rapidly  as 
It  is  formed,  and  the  colony  gradually  sinks  into  a  saucer-sliaped  depression.  The  colonies 
may  also  a:»umc  a  ro'iy  hue. 

Oei<}tiH  pmnvturt  LuliHres  present  a  fairly  characteristic  appearance.  Tlie  growth  Inltes 
place  along  the  entire  line  of  puncture.  Liquefaction  also  occurs  along  the  entire  neerlle 
path,  forming  a  slender  canal.  '\\  the  surface  tite  growth  is  a  little  more  rupid.  and  the  lique- 
fied area  a  little  wider  Tlie  cvaponiiitm  of  the  tbiid  leaves  an  air-space  above.  As  lime 
jfocs  on  yellowish,  granutiir  matter  collects  at  the  a(>ex  of  the  hqiiefacuon.  TJic  gelatin  bo- 
comes  slowly  more  and  morr  liquefied,  untd.  after  several  weeks,  the  gelatin  is  all  fluid 

Up>m  Ikf  sur/iicf  of  ohIi,fuf!v  \o/iJi^€ii  aj^itr-ii^^ar  the  growth  develops  with   the  production 

of  a  grayish,  moist,  slimy,  shining  band,  not  distinctly  circumscribed,  and  devoid  of  charac- 
teristic appeamnces. 

Upon  hliott'terMfH  the  growth  is  not  characteristic. 

Upon  fiofiUf*  the  organisms  grow  well,  even  when  the  reaction  of  the  potato  is  acid,  and 
produce  a  transparent,  ycUowish-brown  or  brownish-yellow  layer. 
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In  kituiiton  and  ptptont  loiMiioH  diffuse  cloudiness -occurs,  with  a  pellicle  on  the  surface. 
The  pellicle  is  disiincl  and  often  wrinlcled.  It  \%  made  up  of  choleru  organisms,  some  of  long 
spintl  form. 

In  ntili  ihe  organism  grows  luxnruintly  hut  producrs  no  visible  change. 

ChamlBtry. — The  organism,  when  fn-shly  isulaied,  and  even  when  cutiivaied  for  a  long 
tmif,  prtKluLcs  indot  and  nitrites,  li  is  said  also  to  produce  a  toxalbumin  £atal  fur  guinea- 
pigs  ;ind  [>roh.ilily  rrtjwnsible  fnr  the  disfjise  in  man, 

Pathogen«ais. — Nlan  alune  i»  »ixmtuaeou»ly  infected  with  cholem  ;  in  epidemics  the  lower 
animals  all  escape.  The  virulent  cholera  organism,  when  introduced  Into  the  subcutaneous 
tisitue  of  giimea-pigs.  usually  c:iuses  death  from  septicemia.  If  the  inoculation  is  made  into 
the  peritoneal  ciwiiy.  a  peritonitis— (A^/rra/£  p<riiomtis — characterized  by  a  seroAbrlnuus 
exudation  containing  some  pus-cells  b  produced. 

P'eeding  animob  with  cholera  organisms,  as  well  as  Injecting  them  subcuianeously.  Intra- 
abdoiiiiually,  intravenously,  etc.,  with  its  cultures,  all  fail  to  produce  anything  resembling 
cholera  as  seen  in  man.  Koch  found,  however,  that  if  the  experiment  animals  tgumca-ptgst 
were  given  a  large  dose  of  npmm  m  order  that  their  pcrisLiUis  might  be  checked,  the  gastric 
contents  then  alkalinized.  and  cholera  cultures  introduced  into  it.  the  anim.il,  upon  recovering 
from  the  narcosis,  later  dies  paralyzed  and  colla^ned.  with  iIil-  mteiiline  filled  with  serous  fluid 
and  congested,  ihe  symptoms  partially  resembhng  clinical  cholera. 

Morbid  Anatomy. — The  appearance  of  the  intestine  is  of  interest  because 
of  its  variability.  Only  typical  cases  are  characteristic.  In  siispccled  cases 
the  study  of  the  morbid  appearances  alone  may  easily  ieati  la  error  in  the 
dia^'nosis  of  cholera. 

The  appearances  differ  with  the  time  at  which  death  takes  place.  In 
eariy  cases  the  external  surface  of  the  small  intestine  apjieais  of  a  rose-red 
color,  sometimes  deepening  to  purple  or  violet  There  is  an  inconsiderable 
layer  of  sticky  fibrin  upon  the  serosa.  The  same  condition  seems  to  affect 
other  of  the  serous  nxembranes,  and  occurs  in  cholera  nostras  as  well  as  ju 
cholera  Asiatica.  rhe  conttrnls  of  the  intestine  are  thin  and  watery,  cloudy, 
grayish,  odorless,  alkaline,  and  very  abundant.  When  t  ollected  in  a  vessel 
and  allowed  to  stand,  a  sedimentation  of  the  little  whitish  (lakes  character- 
istic of  the  **  rUe-xviUfr  Mschar^es'^  occurs.  Rarely  is  there  any  admixture 
of  bile.  The  mucous  membrane  is  nearly  always  t>ale  and  anemic,  though 
it  may  be  congested,  and  is  sometimes  dark-brown  or  red-brown  in  color  or 
hemorrhagic,  this  being  true  of  the  lower  fiart  of  the  ileum  especially. 
Shreds  and  (lakes  of  mucus  adhere  to  its  suHace.  Koch  regarded  hyperemia 
in  the  neighborhood  of  I'eyer's  plaijues  and  solitary  follicles  as  characteristic 
of  cholera  Asiatii  a.  When  the  mucosa  is  hyperemic  and  swollen,  it  often 
has  a  velvety  apjjearance  from  enlargement  of  the  villi. 

In  the  carlv  stages  the  pla(|ues  and  soliiarv' glands  are  enlarged  and  appear 
j)ale  and  conspicuous  ujion  the  hy()eremic  mucosa.  As  the  disease  advances 
the  glandular  swelling  rapidly  diminishes,  the  glands  seem  to  sink  deeply 
into  the  nnicosa,  and  the  platjues  assume  a  reticulated  appearance.  'I'he 
large  intestine  usually  shows  no  signs  of  disease,  but  may  be  slightly  hyper- 
emic and  swollen 

Histologically,  the  morbid  changes  are  superficial  and  consist  essentially 
in  desijuamalion  and  exfoliation  of  the  epithelium.  There  is  also  coagula- 
tion necrosis  of  the  villi,  especially  at  their  tips,  and  they  are  sometimes 
destroyed.  There  is  an  absence  of  leukocytic  infiltration  of  the  deeiier 
tissues,  and  usually  ver>  little  in  the  mucosa.  It  is  said  that  many  "mastzcl- 
len  **  are  present  in  the  submucosa. 

In  iater  caus — /.  /■.,  those  which  have  passed  the  algid  stage — the  appear- 
ances are  ijuite  different.  The  rose  color  and  sticky  coaling  oi  the  intestine 
disappear,  and  the  intestinal  wall  is  much  less  swollen.  At  this  stage  the 
intestine  is  found  nearly  empty. 

Instead  of  the  copious  fluid  contents,  l)ad-smelling  gas  is  present.  The 
Pcyer's  pla<|ues  often  show  a  slate-colored  |)igmentation.  Secondary  enter- 
itis is  very  frei[uent  in  the  later  days  of  cholera,  the  diphtheritic — /.  ^., 
pseudomembranous — fonn  bemg  that  usually  seen.     Studies  made  during  tl 
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Hamburg  epidemic  indirate  that  the  pseudoniembrane  is  a  product  of  coagu- 
lation necrosis  of  the  sujierficia!  mucous  membrane,  especially  the  villous 
layer,  which  becomes  Iransfomied  into  homogeneous  granules.  The  iuies- 
tinal  walls  are  more  or  less  infiUraied  with  leukocytes  and  show  many  colo- 
nies of  bacteria. 

Sometimes  the  intestinal  wall  is  infiltrated  with  blooti,  sometimes  circum- 
scribed areas  of  nnicous  membrane  are  covered  with  grayish-green  pseudo- 
membrane  consisting  of  coagulation  necrotic  tissue  without  fibrin.  Such 
areas  are  most  frenuent  in  the  large  l>owel. 

It  is  to  be  observed  that,  unlike  dysentery,  sublimate  iK>isoning,  etc.,  the 
changes  chararterisLii:  of  cholera  are  situated  chiefly  in  the  lower  pari  of  the 
ileum,  not  in  the  large  intestine.  The  large  intestine  often  contains  sryliala. 
In  unusual  cases  one  may  observe  hemorrhagic  gastritis  or  ulcerative  colitis 
as  a  complication.     The  i>alhologic  api>carances  vary  in  different  epidemics, 

Cbol«ra  nostras  is  an  antle  cliolcr.iic  afTection  characterized  by  ihe  sudden  dt-'velopment 
of  vumiUng  and  diarrhea,  with  abdominal  pain  itnd  k-nc5mus.  and  not  infrequently  icrminiit' 
ing  feitully.  [t  is  alwiiys  sporadic,  never  epidemic.  The  "rice-waler  discharges"  arc  ah&cnt. 
The  cause  of  the  disease  U  unknown. 

Tixt  lesions  of  t.holrr,\  Hoi/r.is  .irc  nearly  identical  with  tho&e  of  cholera  AsiatirA.  The  two 
diiekiscs  arc  chicHy  differentiated  by  the  sporadic  nature  of  the  one  and  epidemic  nature  of  the 
other,  and  by  a  biK-leriolo^tc  ex.imination. 

Typhoid  Fever. — Typhoid  fever  is  an  acute  infectious  disease  caused 

by  the  lJacillu!i  typhosus  of  K.och  and  Gaffky,  and  usually  characterized  by 
fever,  profound  nervous  symptoms,  diarrhea,  and  wasting.  The  most  char- 
acteristic lesion  is  ulceration  of  the  intestine. 

'J'hough  in  rare  instances  typhoid  fever  is  a  general  infection  unaccora- 
fxinied  by  local  lesions,  it  is  chiefly  an  intestinal  infection,  characterized  by 
a  peculiar  enlargement  and  necrohis  of  the  lymphatic  tissue. 

Bacteriology.— Typhoid  fever  seems  to  b<-  catiscd  by  the  ff,n:i//uf /y/-Jki'xui  of  Koch  and 
Oiiff  ky  I  he  liactlluf  is  found  at  some  time  in  every  case  of  typhoid,  and  has  almost  never 
been  found  under  other  ctmdiiions.  Its  distribution  in  nature  seems  to  be  very  limited,  as 
outside  nf  the  dUensed  body  it  tias  been  found  but  i^rely  and  only  m  polluted  water  xnd 
foods. 

Morpknto^y,  ttc. — The  bacillus  is  a  distinct  rod  with  round  ends.  It  me.nsurcs,  on  the 
average.  1-3  x  0.5-0.8  «».  Sometimes  ihc  individual  organisms  are  very  sho.t  and  ovoid, some- 
times long  nnd  Alamcntou5. 

Tlie  bacillus  is  aLtivcly  motile,  and  has  many  flngeUa  which  project  frtim  all  p.irts  of  its 
surfrice.  These  can  readily  he  defined  by  L-oelfler's  and  Pitfield's  methods.  No  spores  are 
produced. 

The  organism  stains  with  the  aqueous  solutions  of  the  .inilm  dyes,  but  not  by  Gram's 
method. 

Cmilivati^H  — The  typhoid  bacillus  grovra  readily  upon  all  the  laboratory  media,  both  at 
room -temperature  and  at  the  temperature  of  the  body.  Il  jjrows  with  and  without  the  admis- 
sion of  free  oxygen. 

Thecolonici  that  appear  upon  gelatin  plates  iire  at  first  imall.  rounded,  and  granular. 
As  they  increase  in  size  and  come  to  the  surface  they  sprcid  out  in  thin,  translucent,  slightly 
bluish,  iridescent  films  which  arc  irregular  in  outline  and  have  been  compared  to  grape-vine 
leaves.     The  colonies  nt?vcr  become  ver\-  largr.  and  ihc  gt-lntin  is  ntfvcr  liquefied. 

In  gelatin  punctnrra  the  barilli  gri>w  all  along  the  lino  of  innculation  and  upon  the  surface, 
forming  a  delicate.  nail-Mke  growtli.     There  is  no  liquefaction  of  the  gelatin. 

Upon  obliquflv  solidified  agar-agar  the  bacillus  forms  a  grayish,  translucent,  moist,  shining, 
slightly  spreading  film.  This  growth  has  no  prcidiarities.  On  coagulated  blood-serum  the 
growth  is  grayish  or  colorless  and  h.is  no  characteristics. 

t'pnn  pot.ito  ihi- typical  appe-irance  is  dcicribcd  as  the  "  invisible  growth."  *rhe  bacilli 
grow  quite  ahuniUntly  and  spr«Md  out  over  the  surface  of  the  potato,  but  having  no  color,  and. 
being  trinslucenl.  the  growth  can  scarcely  be  recognieed  by  the  naked  eye,  though  easily 
piched  up  as  a  slightly  viscid  mass  by  the  platinum  wire. 

In  bouillon  and  peptone  solutions  a  diffuse  clouding  is  the  only  change.  Sometimes  ■ 
very  delicate  translucent  ^rnInl  i>  formrd. 

Milk  is  not  altered  by  typhoid  bacillus. 

Chemistry. — The  organism  grows  both  ai^robically  and  anaerobicilly. 

It  varies  somewhat  in  reaction,  usually  producing  a  slight  intensification  of  the  alkalinity 
of  the  culture-media,  sometimes  slightly  acitlulating  it.     Often  there  is  no  change. 

Jt  docs  not  ferment  any  of  the  sugars,  and  in  solutions  containing  them  evolves  no  gas. 
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It  does  not  produce  indul :  it  doe«  not  coaguLtlc  milk. 

A  inKaltiunun  itnd  itiher  toxic  substances — typholoxin,  etc. — have  been  separated  from  its 

culture:*. 

PfttbOffeneill. —  Kor  the  lower  :inimals  the  typhoid  bacillus  U  scarcely  p:ithogenic.  Only 
when  freihly  isuhuccl  and  of  exceptional  virulence  will  ii  cause  si-t>ticemi:i  in  guinea-ptgs.  The 
tnjei:tiun  of  both  living  and  kiUfd  tuliurci  inln  bon>es  and  smaller  animals,  however,  brings 
about  a  firm,  luird  swrlluig  which  often  undergoes  nt^crosii  aiid  kometimek  ttuppurates.  The 
effects  of  the  local  Ic&iuns  are  sometimes  fatal. 

By  narcotidng  ^i  guinc;4-|)ig.  alkalmuing  iis  gastric  conleDts,  and  injecting  some  of  a 
typhoid  culture  tnio  thr   >iom.ich,  an  infection  nr^ults  which 
bears  a  partial  rrsciiiljlance  to  tvphotd  frver  in  man. 

In  man  the  typhoid  bacillu.s  not  only  provokes  thf  diseaM 
known  as  typhoid  ftrver,  hut  duiing  tind  after  convalrscence 
fre([uently  ocuision-s  suppurative  lesions,  such  as  periostitis, 
ostitis,  otitic  media,  ostcomyelilis.  meningitis,  etc..  and  must 
lie   |i|.icr<l   ainoni:   thr  (iyuj;enic   bacteria. 

Serum  Re&ctlon. —  Iho  best  indication  of  the  p.-ithogrnesls 
of  thi:  typhoid  b.iciUus  and  lis  importance   in  the  ctiolo^  of  ^^^h^^^^    ^' 

typhoid  fcvtryct  afforded  is  founrl  in  thr  pheTitMitcnon  of  itj^^lu- 
lintition  obsi^rved  by  W'idal.  When  brought  into  a  i :  50  dilu- 
tion uf  the  blood  or  serum  of  a  typhoid  patient  or  convalesrent, 
CUltui~es  of  the  bacillus  quickly  show  a  pecuhar  clumping,  as- 
toci.itod  with  loss  of  motion.  Only  the  <.criims  of  typhoid  pa- 
tient.«>.  convalescents,  and  of  immune  anim.iU  have  this  effect, 
and  it  is  with  the  typhoid  bacillus  only  th;it  the  effect  is  brought 
about. 

Intermediate  between  the  typhoid  bacillus  and  the  Haciltus 
coli.  a  common  denizen  of  the  intestine,  ore  a  numbrr  of  or- 
g  inisms  presenting  but  flight  cultuml  and  biologic  differences 
which  have  been  called  fiarmoion  and  parntypkoiJ  bacilli.  Of 
these,  the  paratyphoid  bacilli  seem  capable  of  occasioning  in- 
fection having  clinical  manifestations  resembling  true  typhoid 
fever.  The  striking  chnical  difference  is  found  in  the  inability 
of  the  blood  of  patirnt>  suffering  from  this  infection  to  agglu- 
tinate the  true  typhoid  bacillus.  When  i3olnIc<l.  the  para- 
typhoid bncillus  is  found  to  vary  from  its  related  species  in 
occnstonally  fermenting  dcstro^c  and  in  occasionally  producing 
indol.  The  chief  diflFerenti;)!  feature  is,  however,  the  imibility 
of  immune  serums  to  react  upon  both  s|M;cica.  Each  senim  is 
fpccific  for  iis  own  org:tni»m,  or  act&  upon  it  in  a  Xax  greater 
dilution  than  upon  the  other. 

Morbid  Anatomy. — The  lower  jjart  of  the  ileum 
and  the  iifincr  i>nn  of  the  colon  are  most  rre(|Ut*nily 
invadctl  liy  ihe  disease,  its  intensity  being  greatest 
in  the  ncighl>orh(X)d  of  the  ileocecal  valve.  Some- 
times nlmost  the  entire  length  of  the  intestine  is  in- 
volved, and  the  extent  and  severity  of  the  lesions 
are  remarkable.  In  some  fatal  cases  the  morbid 
changes  in  the  intestine  have  been  very  inconsider- 
able, a  few  fatal  (vises  being  on  record  in  which  but 
a  single  ivfiical  ulceration  has  been  found. 

There  is  nlways  more  or  less  catarrhal  enteritis 
secondary  to  the  iilceniiion. 

The  co^Ir^e  of  the  afTection  is  somewhat  pro- 
Inieled  for  an  acute  disease,  and  is  briefly  as  fol- 
lows : 

The  disease  l>eirins  with  hyperemia  and  swell- 
ing of  the  nuicosa  of  ihe  lower  p^irt  of  the  ileum 
and  a  marked  enlargement  of  Fever's  patches  and 

the  solitary  glands  which  steadily  increases,  until  the  Peyer's  latches  become 
prominent,  marked  by  nodes  and  ridges,  and,  finally,  form  large,  smooth, 
cushiony  elevations  with  little  dej^ressions  or  pits  here  and  there  upon  the 
surface.  The  original  hvpercniia  disappears  from  the  •pla^jues,  and  when 
largest,  they  become  whitish  in  color. 


Fig.  354. — Ileum;  typhoid 
fever  (early  sutgci;  Peyer's 
patches  and  solitar)-  follicles 
greatly  swollen  ;  superficial 
ulceration  (Nicholls). 
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The  contents  of  the  bowel  are  greenish-yeUow,  soft,  and  a  little  slimy. 
They  rontain  (loLCulent  masses  and  are  destrriljed  as  L»eing  like  "/('d  soup.'^ 

During  the  second  week  of  the  disease  the  hyperplastic  lymphatic  tissue 
of  both  the  plaques  and  solitary  follicles  underj^oes  an  anemic  necrosis,  and 
exfoUaiion  in  shreds  and  fra^cnts  gradually  takes  place.  The  surface  q{ 
the  ])lai|ues  at  this  lime  is  covered  with  a  thick,  greenish -black  slough,  'i'he 
necrosis  and  the  exfoliation  niay  ap[.iarently  involve  all  the  lymphatic  elenicnls 
of  the  follicles  and  pla«jut:s  which  seem  to  be  cleaned  out,  leaving  smooth 
bottom  ulrers,  but  the  subsequent  course  of  events  indicates  that  this  is  an 
error,  and  it  is  unusual  to  find  ])erfectly  oval  ulcers.  I'hey  arc  usually  irreg- 
ular an<i  smaller  than  the  ])la[|ues. 

During  the  stage  of  necrosis  a  peculiar  dotted  apjxsirance  of  the  plaques 
often  results  from  the  more  rapid  disintegration  of  the  follicular  tissue  llian 
of  the  intermediate  tiftiue,  so  that  the  surface  becomes  marked  by  numerous 
small  pits  in  which  darkened  and  discolored  necrotic  tissue  contrasts  with 
the  paler  surrounding  tissue.  To  this  condition  the  French  ai>ply  the  name 
'* plaque  a  surface  reticu/ee.'^  Hy  the  clinician  it  is  often  spoken  of  as  the 
^^shaven-beard  appeararuc.'*  The  same  a])pearance  may  be  due  in  some 
cases  to  minute  hemorrhages  occurring  as  the  necrotic  mass  separates. 


Fig.  055.— Typhoiil  ulceration  of  the  small  intestine :  a.  Solitary  gland,  grrally  swollen  and 
denuded  of  its  covering  mucosa;  b,  more  normal  but  inflamed  intestinal  wall. 


The  necrosis  reaches  to  a  variable  depth  into  the  intestinal  wall,  usually 
involving  the  Iymi>hatic  tissue  of  the  plaque  only,  but  sometimes  descending 
through  the  submucosa  to  the  mtiscularis  or  even  penetrating  the  muscularis 
and  exposing  the  serosa.  It  is  probable  that  in  the  greater  number  of  rases  in 
which  perforation  of  the  intestine  occun>  it  is  rather  because  the  serous  coat 
bei  omes  involved  in  the  necrosis  than  because  of  the  pressure  of  feces  or 
gas  upon  the  thinned  intestinal  wall. 

The  necrosis  of  the  plaques  is  alwa\*s  much  more  important  and  dee|>er 
than  that  of  the  solitary  follicles. 

In  the  se]>Hration  of  the  necrotic  mass  the  edges  of  the  patch  seem  to 
loosen  and  shred  away  first.  In  rare  cases  the  whole  mass  exfoliates  and  is 
detached  at  once,  sometimes  causing  much  hemorrhage  from  ex[ioscd  blood 
vessels. 

Sometimes  a  large  plaque  will  show  several  irregular  ulcers  separated  by 
intcnnediate  septa. 

'I'he  ulcers  u.sually  have  soft,  swollen,  congested,  sometimes  excavated  or 
undermined  borders.  Their  surfaces  soon  become  discolored  by  the  intes- 
tinal contents  and  apj>ear  greenish  or  brownish  in  color. 
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The  ulcers  are  more  numerous  near  the  ileocecal  valve  than  elsewhere, 
because  of  the  large  amount  of  lymjihoid  tissue  at  that  situation.  Indeed, 
near  this  point  the  small  intestine  may  have  its  surfate  translbrmed  lo  one 
inuiieuse  uUeraiion  etuircling  the  organ  and  extending  u|)warti  for  several 
inches.  In  such  an  ulcerated  area  small  islands  of  healthy  mucous  mem- 
brane may  be  observed  here  and  there.  Ulcerations  may  also  Ik  found  in 
Meckel's  diverticulum,  when  it  exists,  and  in  the  vermiform  appendix.  In 
the  large  intestine  the  cecum  suffers  more  than  the  colon,  the  disease  affect- 
ing the  solitary  glands. 

About  the  end  of  the  f/iirtf  week  the  destructive  processes  end.  In  some 
cases  the  hypcrjilastic  lyni[>halic  follicles  and  i>la<|iies  are  relieved  of  their 
cellular  distention  by  degeneration  and  gradual  absorption. 

When,  however,  the  process  has  gone  on  to  ulceration,  the  healing  is 
deferred  because  of  the  slow  progress  of  cicatrization. 


FiC.  356. — Typhoid  ulcer  of  the  inieaiinc.  I  he  &ccUun  passrs  throuRh  an  enlarged  Peycr's 
patch,  the  surface  of  which  w^is  nrcrnlic.  Thr^  itlustration  nhows  the  ulcer  10  t>c  made  up  of 
epithelioid  cells,  endotheh:il  cells,  plasma  cctU,  and  lymphocytes,  actively  growing  :  u,  Bluod 
vessel  with  proliferated  cndolhehuni. 

In  ordinary  cases  the  destructive  process  is  entirely  over  with  the  end  of 
the  third  week,  and  healing  usually  begins  in  the  fourth  week.  At  this  time 
nearlv  all  the  ulcers  will  be  free  of  their  necrotic  shreds  and  found  to  con- 
form more  or  less  perfectly  to  the  si/e  and  situation  of  the  lymphoid  accumu- 
lations— solitary  and  agminated  glands,  it  is  one  o{  their  most  character- 
istic features  ihat  thev  do  not  extend  beyond  these  confines,  'the  duration 
of  the  cicatrixation  is  several  weeks,  and  in  cases  dying  late  and  in  relapses,  it 
is  not  infrequent  lo  see  partially  but  not  perfectly  cicatri/ed  ulcers  remaining 
after  six,  seven,  or  more  weeks.  The  first  sign  of  beginning  cicatrization 
is  shown  by  a  reduction  in  the  size  of  the  infiltrated  l>order  of  ihe  ulcer. 
Soon  the  mucous  membrane  begins  to  descend  upon  and  attach  itself  to 
the  denuded  surface.  A  delicate  granulation  tissue  forms  upon  the  sur- 
face of  the  ulcer,  and,  bv  further  develo]>ment  of  the  granulation  tissue  upon 
the  ulcerated  surface  and  inward  extension  of  the  mucous  membrane  at  the 


% 


J 


478 


DJSEASES  OF  THE  DIGESTIVE  SYSTEM, 


The  contents  of  the  bowel  are  greenish-yellow,  soft,  and  a  little  slimy. 
They  contain  flocculent  masses  and  are  described  as  being  like  '•//*(!  soup.** 

During  the  second  week  oi  the  disease  the  hyperplastic  lymphatic  tissue 
of  both  [he  plaques  and  solitary  folMcIes  undergoes  an  anemic  necrosis,  and 
exfoliation  in  shreds  and  fragments  gradually  lakes  place.  The  surface  of 
the  [ila([ues  at  this  time  is  covered  with  a  thick,  greenish-black  slough.  The 
necrosis  and  the  oxfoliaiiou  may  apparently  involve  all  ihe  lymphatic  elements 
of  the  follicles  and  plaijues  which  seem  to  be  cleaned  oliI,  leaving  smooth 
bottom  ulcers^  but  the  subsequent  counie  of  events  indicates  that  this  is  an 
error,  and  it  is  unusual  to  find  jicrfectly  oval  ulcers.  They  arc  usually  irreg- 
ular and  smaller  than  the  plaques. 

During  the  stage  of  necrosis  a  peculiar  doited  api>carance  of  the  plaques 
often  results  from  the  more  rapud  disintegration  of  the  follicular  tissue  llian 
of  the  intermediate  tissue,  so  that  the  surface  becomes  marked  by  numerous 
small  pits  in  which  darkened  and  discolored  necrotic  tissue  contra.sls  with 
the  paler  surrounding  tissue.  To  this  coi)dilion  the  French  apply  the  name 
^* p/a^ne  a  surface  refuu/ee.'*  Hy  the  clinician  it  is  often  spoken  of  as  the 
*^*^ shavept'beard  appearance."'  The  same  a[»pcarance  may  be  due  in  some 
cases  to  minute  hemorrhages  occurring  as  the  necrotic  mass  separates. 


FlO.  255. — Typhoid  ulceration  of  the  smnll  intcsline:  a,  Solitary  gland,  greatly  swollen  and 
denuded  of  hs  covering  mucosa;  b,  more  normal  but  inflanied  intrstinol  wall. 

The  necrosis  reaches  to  a  variable  depth  into  the  intestinal  wall,  usually 
involving  the  lymphatic  tissue  of  the  plaque  only,  but  sometimes  descending 
through  the  submucosa  to  the  muscularis  or  even  penetrating  the  musc.ularis 
and  exposing  the  serosa.  It  is  probable  that  in  the  greater  numV)er  of  cases  in 
which  i>erforalion  of  the  intestine  occurs  it  is  rather  because  the  serous  coat 
bei  onies  involved  in  the  necrosis  than  because  of  the  pressure  of  feces  or 
gas  upon  the  thinned  intestinal  wall. 

'Ihe  necrosis  of  the  plaques  is  always  much  more  important  and  deeper 
than  that  of  the  solitary  follicles. 

In  the  sc|)aration  of  the  necrotic  mass  the  edges  of  the  i>atch  seem  to 
loosen  and  shred  away  first.  In  rare  cases  the  whole  mass  exfoliates  and  is 
detached  at  once,  sometimes  causing  much  hemorrhage  from  exposed  blood 
vessels. 

Sometimes  a  large  ]>la(]ue  will  show  several  irregular  ulcers  se|>arated  by 
intermediate  sei»ta. 

The  ulcers  usually  have  soft,  swollen,  congested,  sometimes  excavated  or 
undermined  borders.  Their  surfaces  soon  become  discolored  by  the  intes- 
tinal contents  and  ajipear  greenish  or  brownish  in  color. 
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The  ulcers  are  more  numerous  near  the  ileocecal  valve  than  elsewhere, 
because  of  the  large  amount  of  lymphoid  tissue  at  that  situation.  Indeed, 
near  this  ix)int  the  small  intestine  may  have  its  surfare  transformed  to  one 
immense  ulceration  encircling  the  organ  and  extending  upward  for  several 
inches.  In  such  an  ulcerated  area  small  islands  of  healthy  mucous  mem- 
brane may  be  observed  here  and  there.  Ulcerations  mav  also  be  found  in 
Meckel's  diverticulum,  when  it  exists,  and  in  the  vermiform  appendix.  In 
the  large  intestine  the  cecum  suffeni  more  than  the  colon,  the  disease  affect- 
ing the  solitary  glands. 

About  the  end  of  the  ihini  week  the  destructive  processes  end,  In  some 
cases  the  hypcrpla.stic  lymphatic  follicles  and  plafjues  are  relieved  of  their 
cellular  distention  by  degeneration  and  gradual  absorjttion. 

When,  however,  the  [irocess  has  gone  on  to  ulceration,  the  healing  is 
deferred  because  of  the  slow  progress  of  cicatriioation. 


Fic.  256— Typhoid  ulcer  of  the  inlcsiinc  ilic  accUon  passes  through  an  enlarged  Peyer's 
patch,  ihc  surface  of  which  was  necrotic.  Thr  illustration  shows  Ihc  ulcer  to  l»f  made  up  of 
epilhelioit]  cells,  endolhi'lial  cirlls,  plasma  celts,  and  lymphocytes,  actively  growing  :  ii,  Blood 
vessel  with  proliferated  endothelium. 

In  ordinary  ca.ses  the  destructive  process  is  entirely  over  with  the  end  of 
the  third  week,  and  healing  usually  begins  in  the  fourth  week.  At  this  time 
nearlv  all  the  ulrcrs  will  be  free  of  their  necrotic  shreds  and  found  to  con- 
fomi  more  or  less  perfectly  to  the  si/.e  and  situation  of  the  lymphoid  accumu- 
lations—solitary and  agminated  glands.  It  is  one  of  their  most  character- 
istic features  that  they  do  not  extend  beyond  these  confines.  The  duration 
of  the  cicatrization  is  several  weeks,  and  in  cases  dying  late  and  in  rela[>ses,  it 
is  not  infrequent  to  see  partially  but  not  perfectly  cicatrized  ulcers  remaining 
after  six,  seven,  or  more  weeks.  The  first  sign  of  beginning  cicatrization 
is  shown  by  a  reduction  in  the  size  of  the  infiltrated  border  of  the  ulcer. 
Soon  the  mucous  membrane  begins  to  descend  upon  and  atuch  itself  to 
the  denuded  suriace.  \  delicate  granulation  tissue  forms  upon  the  sur- 
face of  the  ulcer,  and,  bv  further  development  of  the  granulation  tissue  upon 
the  ulcerated  surface  and  inward  extension  of  the  mucous  membrane  at  the 
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periphery,  the  ulcer  is  healed,  anU  a  smcx)ih,  usually  diffusely  pigmented, 
brownish  or  slate-colored  sinr  remains.  Almost  roncomitantly  with  tlie 
repair  of  the  surface  a  proht'eration  of  whatever  lymphoitf  tissue  remains 
takes  place,  and  before  very  long  the  plaijue  or  follicle  is  again  restored. 
While  still  a  matter  of  doubt,  it  seems  quite  probable  that  new  villi  are 
formed  by  the  new  mucosa  covering  the  ulcer. 

The  progress  of  events  is  not  always  so  uniform  and  regular  as  described, 
for  in  :K>me  cases  the  pro<  ess  of  healing  begins  in  aniiupation  of  the  com- 
pleie  exfoliation  of  the  slough,  etc 

While  the  lymphatic  tissues  of  the  intestine  are  undergoing  the  destruc- 
tive necrosis  characteristic  of  typhoid,  the  neighboring  lynijjhatic  tissues  are 
by  no  means  exempt.  The  mesenieric  glands  always  become  enlarged, 
soften,  and  may  rupture.  \Vhen  the  usual  couree  of  events  takes  place, 
(he  necrotic  jvirt  of  the  gland  is  gradually  transformed  into  a  cheesy  mass 
which  sometimes  remains  and  may  later  calcify.  I'he  spleen  is  alwa)'s 
enlarged. 

Histology. — The  increase  in  the  cellular  substance  of  the  Peyer's  patches 
and  s<.>liiai'y  glands  w;»s  formerly  regarded  as  depending  u]ion  a  hyperjilasia 
of  the  lymphoid  tissue,  but  recent  investigations  by  Ribbert,  and  particu- 
larly by  Mallory,  have  shown  thi^  to  be  a  mistake.  According  to  the  re- 
scarrhes  of  Mallory,  the  lyphoiii  liatilhis  [jroduces  a  mildly  irritative  toxin, 
which  stimulates  proliferation  of  the  endothelial  cells  of  the  lymphatic 
spaces,  blood  irajjtillaries,  and  reliculuni  of  the  hTuphoid  tissue.  These  cells 
increase  in  large  numbers,  sometimes  uniformly  throughout  a  lymph-node, 
sometimes  at  its  central  or  peripheral  i)art  only.  The  cells  arc  large,  have 
palely  staining  nuclei,  acidophilic  protoplasm  in  abundance,  show  freiiuent 
kar>okinclic  figures,  and  are  eminently  phagoryiic,  taking  up  and  digesting 
both  the  lymphocytes  and  the  erj'throcytes  that  may  be  in  their  immediate 
neighborhood. 

Maliory  finds  these  cells  lo  be  the  cause  of  all  the  subseipient  changes,  as 
thcv  hlo<k  up  the  lymph-channels,  obstruct  and  rau.se  thrombosis  of  the 
capillary  blood  vessels,  and  occasion  the  necrotic  i  hanges  in  the  Peyer's 
patches,  the  spleen,  and  the  liver,  by  thrombotic  local  ischemia.  The  cells 
may  enter  the  circulation,  |jass  through  the  hei>atic  capillary  plexus,  and 
become  located  in  tht  lung,  or,  passing  through  the  )>ulmonary  capillaries, 
may  l>e  found  in  dist.mt  organs  with  their  loads  of  Ij-mphoid  cells  and  other 
fragments  taken  up  in  the  intestine. 

Sections  through  the  non-ulcerated  Peyer's  yyatches  show  the  proliferative 
changes  very  well,  while  sections  through  the  ulcers  show  the  progress  of  the 
prolilcration,  vascular  obstruction,  and  necrosis. 

The  affected  lymjihoid  tissue  is  a  conglomeration  of  epithelioid,  lymphoid, 
plasnia  cells,  and  leukocytes  in  which  the  tracing  of  the  inception  and  progrtss 
of  events  is  dithcult. 

Thr  accidents  of  typhoid  fever  arc  sometimes  fntnl. 

1.  Utmvrrhage. — Small  hemorrhages  usually  depend  upon  ooxing  of  blood  from  the  ron- 
grstrd  borders  of  the  ulceraiiuns.  .ind  merit  little  at!t-nti«»n.  Diood  m  small  q(iiinriii»^s  impaits 
II  chocol.-iie  color  to  the  stool.  I-irife  hemorrh.iRes  usually  depen<l  upon  the  denudiuinn  of 
larger  vessels  by  the  prem^iture  detachment  of  liirRt'  ma-s^rs  of  exfoliating  tis-iue  It  i'^  rarely 
that  bnght  frc*h  tiloud  appein  in  the  slool,  the  usual  apprarancc  resulting  from  large  hemor- 
rhiigcfi  Iwing  characlerixed  as  *'  tarry  sfools." 

a.  i*frfitrAtion, — The  hypcrptftsia  of  the  lymphoid  clemcnia  may  be  so  mtirknl.  and  the 
leukocvtir  infiltration  !io  conuiler.ible,  tluit  the  necrosis  embraces  an  unusual  depth  of  tissue, 
an*l  m,iy  even  dctrnv  thf  serosii. 

Where  the  wait  ot  the  intl^stinc  ha.s  I»een  much  thinned  so  as  t"  consist  of  n  ff-w  musculxr 
fibers  and  the  prrttaneum,  p:is&ing  fmgnirnis  of  undigested  fond  and  iillirr  solid  bfHiirs  within 
the  intestine  have  been  known  lo  escape  from  the  organ  into  the  peritoneal  caviiv,  pixsumnblf 
by  l;iL-erating  the  delicate  tissues.  Rountl'Worms  have  also  l>ccn  known  lo  Imre  their  way 
through.     As  i&  usual  witli  intestln.it  perforattont,  if  adhesions  c*in  be  found  with  neightKiring 
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parts,  the  patlcnl  may  escape  peritonitis,  but  if  the  intestinal  contents  escape  directly  tnio  ilie 
peritoneal  raviiy.  death  from  purulent  peritonitis  is  certain. 

MeUstaaU  In  TypllOld  FaT«r. — Typhoid  fever,  while  e&senti;illy  a  local  disease  of  the 
inie:^iine,  15  nearly  always  uccompanicd  by  the  escape  of  bacteria  into  the  blood.  Chief  amung 
these  is  the  typhoid  bacillus  itself,  and  the  regularity  ot  its  occurrence  in  the  blood  c-in  ttc 
estimated  by  the  constancy  with  which  the  "  ro»e-spots  "  upon  Uie  skin  make  their  appeamnce. 
Richttrdson  has  shown  that  tliese  spots  concain  the  typhoid  bacilli,  and  it  is  natural  to  infer  that 
they  arc  caused  by  them.  The  bacilli  also  lomnionly  appt-nr  in  Ihc  urine  in  llie  third  werk  of 
the  disease,  evidently  having  been  carried  to  the  kidney  bv  the  bluud-strcani.  Ohlm.acher  nnd 
others  have  rei>oned  meningitis  caused  by  typhoid  fever.  In  the  prolonged  convalescence  fronv 
the  disease  nunieroua  remote,  chieHy  suppurative  Ic&ion:^  present  themselves.  Amnng  these  are 
ostitis,  periostitis,  utitts,  parotitis,  nnd  orcltitis.  I'he  leT.ii>iis  are  frequently  occasioned  by  the 
typhuid  bacillus  itself,  but  may  be  caused  by  ihc  colon  bacillus  ami  other  micro-organisms 
which,  having  succeeded  in  gninine  entrance  into  the  tissues  through  the  typhoid  lesions,  and 
finding  the  tissues  in  a  condition  of  depressed  vitality,  succeeded  in  effecting  a  footing. 

Relapse  in  typhoid  fever  is  a  repetition  of  the  original  iliseose.     It  has  no  etiologic  or 

Eadinloijic  pccuhartty.    In  tlic  intestine  the  newer  lesions  occur  simultaneously  with  the  partly 
ealed  lesiwn-s.     'ITie  ulcei».uons  in  relapse  involve  lymphoid  tii>sue  which  escaped  the  primary 
infection,  and  sometimes  also  invoI\e  the  partly  healed  lesions. 

AseoclAted  Infectloiu. — Thi-  most  frequent  complicating  infection  of  typhoid  fever  is 
pneumoMtd.  tu  which  the  patit-ju  seeni»  to  be  predisposed  by  the  general  vJuU  depression, 
llie  pneumonia  is  usually  caused  by  the  pneumococcus.  Noma  also  occasionally  results 
from  oral  infection  during  the  febrile  stages  with  sordes  and  rhagades  and  the  dry  brown 
tongue. 

Paratyphoid  fever  presents  lesions  which  the  few  autoi)sles  that  have 
been  made  show  to  UilTer  slightly  from  those  of  typhoid.  Thus,  though  the 
septic  invasion  of  ihe  body  is  much  ihe  same  and  the  enlargement  of  the 
spleen  similar,  the  intestinal  lesions  are  non-specific  in  character.  In  some 
cases  there  have  been  no  intestinal  ukenitions,  in  otlieni  irregular  and  atypical 
ulcere  situated  in  the  lower  eight  or  ten  centimeters  of  the  ileum,  not  con- 
fined to  the  lymphoid  tissue,  not  acroni[)anied  by  enlargement  of  Peyer's 
I^atches,  or  swelling  of  the  inesenierii:  glands. 

Tuberculosis  of  the  Intestine. — Tuberculosis  of  the  intestine  occurs 
as  a  primary  afiection  in  infancy.  It  is  ver}'  frcipient  as  a  secomlari- affection 
in  adults  suffering  from  pulmonar}-  and  laryngeal  tul>erculosis  with  tubercle 
Iwcilli  in  discharges  which  are  easily  swallowed,  so  that  in  almost  every  case 
of  chronic  ]>iilmonary  tuberculosis  some  infection  of  ihe  intcsiiric  can  be 
exj>ecled. 

EtloloKy. — The  disease  seems  to  depend  almost  entirely  til>on  direct  infec- 
tion by  swallowed  tubercle  bacilli.  In  infants  ihe  bacilli  are  probably  most 
frequently  contained  in  tuberculous  milk  :  in  adults,  in  swallowed  sputum. 

The  disease  seems  to  assert  itself  first  in  Peyer's  jiairhes  and  in  the  soli- 
tary glands,  but  may  occur  anywhere  ujjon  the  surface  of  the  intestinal 
mucosa. 

The  primitive  lesion  is  the  miliary  tubercle,  which  soon  surrounds  itself 
with  an  area  of  cellular  infiltration  and  causes  tlie  formation  of  a  small, 
rather  circumscribed  swelling.  Coagulation  necrosis  occtirs,  and  the  cheesy 
center  exfobales^  leaving  a  small  ulcer  with  markedly  infiltrated  borders  and 
a  grayish-vellow\  crumbly  material  showingat  its  base.  As  the  lesion  becomes 
older  and  larger  by  the  addition  of  new  tubercles,  numerous  outlying  tuber- 
cles are  obsened  along  the  lines  of  the  lyniphalic  vessels,  especially  ujion  the 
seroas  surface.  These  extend  latetaUv  and  pave  the  way  for  the  increase  in 
si-ce  of  the  original  lesion,  which,  unlike  the  typhoid  iilcerj  does  not  conform 
to  the  shape  of  the  Peyer's  patch,  but  tends  to  spread  irregularly  in  all  direc- 
tions. One  of  the  f»eculiarities  of  the  uUer  is  its  tendency  to  extend  across 
the  intestine  instead  of  along  its  length,  this  tendency  depending  upon  the 
fact  that  the  lymphatics  enrin  le  ihe  intestine.  The  outlying  lymjihaiic 
tubercles  are  often  connected  by  whitish  cylinders,  prol)ably  representing 
lymph-vessels  which  are  plugged  by  purulent  accumulations  or  by  cheesy 
matter.  The  ulcers  are  usually  situated  al  the  lower  part  oi  the  ileum,  not 
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far  from  the  ileocecal  valve.  They  may  be  single  or  multiple.  I  have  seen 
a  case  of  death  from  purulent  peritonitis  following  perforation  of  a  single 
tuberculous  ulcer  not  more  than  3  cm.  in  diameter.  On  the  other  hand,  the 
ulcerations  may  be  very  numerous. 

I'he  lesion  is  rarely  limited  to  the  mucosa,  but  usually  also  involves  the 
submucosa,  not  infrequently  the  nuiscularis,  and  .sometimes  the  serous  coat. 
Perforation  is  the  chief  danger  to  be  feared,  though  few  of  the  ulcers  perfo- 
rate, probably  being  prevented  by  tht  formation  of  intlamnialory  adhesions. 
Not  infrequently  the  perforation  occurring  after  the  formation  of  adhesions 
between  the  intestine  and  the  viscera  or  abdominal  wall  gives  rise  to  cold 
abscess  instead  of  peritonitis. 

Tuberculoius  pentoniiis  occasionidly  results  from  intestinal  tuberculosis. 

The  general  tendency  of  the  ulcer  is  toward  continued  growth  and  ex- 
tension. Some  cases  show  cicatrisation,  and  a  few,  marked  induration  and 
thickening  of  the  subjacent  and  surrounding  tissues.  Intestinal  tuberculosis 
occasionally  recovers,  the  lost  tissue  being  replaced  by  a  dense  fibrous  scar. 
Stenosis  of  the  intestine  may  be  caused  by  the  cicatrization  of  tuberculous 
ulcers,  the  transverse  direction  of  the  tuberculous  ulcer  decidedly  predis- 
posing to  subsequent  constriction  of  the  intestine  in  cases  in  which  cicatriza- 
tion occurs. 

Syphilis  of  the  Intestine. — ^Intestinal  sv'philis  is  uncommon.  It  may 
be  ac(|uired  or  hereditary,  In  the  fonner  case  it  usually  finds  its  seat  in  the 
lower  part  of  the  rectum.  The  primary  lesions  may  depend  upon  direct 
inoculation  and  consist  of  a  chancre.  The  secondary  lesions  consist  of 
muLOUji  |)alches  and  papules  ;  the  tertiary  lesions  oi  mucus  or  submucous  gum- 
mata,  with  *mdcrmining  and  destruction  of  the  mucosa,  so  that  from  the 
anus  to  an  altitude  of  several  inches  the  rectum  may  be  denuded,  except  for 
occasional  jiartially  anarhed  shreds  and  islands  of  mucous  membrane.  I'he 
deei)er  structure  of  thu  rectum  may  also  be  affected  in  a  most  destructive 
manner,  and  occasional  perforations  may  result  in  perirectal  al>sress  forma- 
tion. The  lesions  heal  with  the  formation  of  dense  cicatrices,  which  caiuse 
stenosis. 

The  higher  part  of  the  intestine  is  rarely  affected,  yet  small  gimimata  may 
occur  in  any  part,  and,  by  softening,  jjroduce  ulcerations  which  present  no 
definite  characteristics  by  which  they  may  be  recognized,  except  their  ten- 
dency to  heal  by  the  fonnation  of  dense  cicatrices. 

Hereditary  syphilis  of  the  intestine  occurs  in  children  and  usually  affects 
the  sniall  intestine.  The  lesions  are  somewhat  variable.  fJummaia  are 
sometimes  obser\ed,  but  more  frei]uently  cellular  infiltrations  of  the  mu( ous 
tissue  and  submucous  tissue  occur,  and,  by  degeneration,  cause  the  fonnation 
of  ulcers.  The  ulcerations  not  infrequently  occur  in  Fever's  glands  or  in 
the  solitary  follicles. 

Lepra,  actinomycosis,  and  other  specific  granulomata  of  the 
intestine  are  of  rare  occurrence  and  scirrely  merit  mention.  They  are 
usually  secondary,  and  are  almost  unmistakable  because  of  the  associated 
lesions.      Primary  actinomycosis  has  been  ol>served  in  the  cecum. 

Anthrax  in  cattle  is  commonly  of  intestinal  origin,  the  bacilli  being 
taken  into  the  alimentary  canal  with  the  food.  The  infection  takes  place 
high  up  in  the  jejunum  or  in  the  duodenum,  and  is  characterized  by  blackish- 
red  or  brownish-red  hemorrhagic  foci  with  necrotic  yellowi.sh  or  greenish- 
yellow  centers.  The  tissues  of  the  mucosa  and  submucosa  are  in  a  condition 
of  ]>loody  edema  and  are  hj'pcremic. 

Enteromycosis  bacteritica  is  a  general  term  applied  to  certain  infec- 
tions of  the  intestine  de|»ending  upon  various  bacteria  which  arc  noi  in  a 
proper  sense  specific.  Cases  of  meat-poisoning  or  *'  botuUsmus^'  from  infected 


DISEASES   OF   THE   /A'TESr/ATE. 


483 


meat  come  in  this  category.  The  lesions  vary,  sometimes  being  simple 
calarrhal,  sometimes  croui»ous  or  diijhtheriiic,  and  sometimes  iiU:crative  Id 
character,  /iegler  says  that  some  of  the  lesions  arc  like  those  of  anthrax  ; 
others  are  like  typhoid. 

TUMORS  OF  THE  INTESTINE. 

The  connective-tissue  tumors  of  the  intestine  are  of  infret]uent 
occurrence  and  of  little  imimrtanrc.  Occasionally  they  may  l>e<onie  large 
enough  to  cause  ol>struction.  Tedunculaied  tumors  may  have  a  kind  of  liall- 
vulve  uclion.  Rarely  by  nijjuire  of  the  podirle  the  tumor  maybe  i>assed 
from  the  bowel.  Usually,  however,  the  pediuit  ulated  tumors  are  external 
and  dangle  in  the  peruoiieal  cavity.  The  greater  number  of  the  connective- 
tissue  tumors  spring  from  the  siibmucosa.  Myoma^  /tp,mni,  andj/7'rffma  form 
more  or  less  rounded  nodular  tumors.  Tliey  may  be  single  or  nuiltiple. 
When  single,  they  occasionally  reach  the  size  of  an  apple  and  cause  olislruc- 
iion  and  uven  invagination. 

Angiomata  are  sometimes  obser\'ed  upon  the  serous  surface  of  the  intes- 
tine, nilauuion  of  the  lacteal  vessels  with  the  formation  of  cysts  sometimes 
appears  as  a  tumor-like  mass  which  is  known  as  chyh/if^tomii. 

A  peculiar  tumor  known  as  enterocystoma  is  occasionally  seen  in  con- 
nection with  the  intestine,  and  seems  to  result  fiom  the  exclusion  of  fetal 
fragments  in  the  process  of  development. 

Multiple  cysts  of  the  intestinal  mucous  membrane  seem  to  depend  ujKin 
OtKiruction  of  the  lymphatic  vessels. 

Sarcoma  of  the  intestine  is  ijuitc  rare.  The  tumor  seems  to  develop  from 
the  submurosa,  .and  spreads  rapidly,  elevating  the  mucosa,  but  not  causing 
stenosis.  Roimd-ccll  sarcoma  is  the  usual  jtrimary  form.  Sarcoma  is  some- 
times with  difficulty  difterentiated  from  the  lymj^hatic  enlargements  of  ihc 
intestine  seen  in  leukemia  and  Hodgkin's  disease. 

Endothelioma  of  the  peritoneum  starting  in  the  orftetitum  not  infrc- 
f[ueiulv  invades  the  intcstiual  serosa. 

Secondary  sarcoma  sonuiimes  occurs  in  the  mucosa  and  submncosa  in 
the  lorm  of  single  or  multiple  nodules.  In  cases  of  peritoneal  sarcomaiosis 
the  serosa  mav  be  siudded  over  with  small  secondary  nodules. 

Primary  epithelial  lumors  of  the  intestine  arc  more  imporlart  and 
not  infreiiiiently  taiise  death  by  obslipalion. 

Polypi  of  adenomatous  stnicturc,  and  easily  mistaken  for  papillomata,  are 
of  fre(|ne]il  occurrence  as  a  result  of  inHammatory  disease.  They  occur 
in  the  duodenum,  in  the  neighborhood  of  the  ileocecal  valve,  and  in  the 
rectum^  near  where  the  cylindric  cells  end  and  the  squamous  epithelium 
begins,  They  are  usually  small,  soft,  pinkish,  multiple,  and  pedunculated. 
When  examined  microsropically,  they  arc  fotmd  to  (  onsist  of  a  delicate 
stroma  filled  with  mucous  glands.  These  little  bodies  proL>ably  have  an 
inilammaiory  origin  and  result  from  the  outgrowth  of  projecting  shreds  and 
islands  of  mucosa  in  the  cicatrization  o{  nlcers,  etc.  It  is  uncertain  that 
they  are  related  to  the  true  papilloma,  the  adenoma,  or  the  cancer. 

Adenoma. —  I'his  tumor  occurs  infrenuently  either  as  the  Jiffuse  adenoma 
or  \\\'i.  poiypoiii  iuicnoma.  The  form  is  usually  seen  in  the  lower  jjart  of  the 
rectum,  where  it  not  infrequently  forms  a  circumferential  growth  made  up 
of  proliferated  Liel^erkahn's  glands. 

The  polypoid  adenoma  or  soft  papilloma  is  a  pedunculated  or  sessile,  cir- 
cumscribed growth  from  the  mucosa,  covered  all  over  with  a  (auliflower-like 
mass  of  villous  projections,  while  the  solid  jiart  consists  of  proliferations  of 
the  mucous  glands.     This  form  is  also  most  frequent  in  the  rectum.     The 
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tumor  is  delicately  nourished  and  ajit  to  be  injured  by  fiassing  feces,  so  that 
portions  of  it  are  occasionally  se|jarated  and  discharged  with  the  feces. 
When  abraded,  the  tnnior  is  apt  to  bleed  slightly. 

Carcinoma. — The  intestinal  carcinoma  is  a  cylindric  epithelioma.  'ITie 
tumor  is  most  frequent  at  the  cecum,  the  hepatic,  splenic,  or  sigmoid  flex- 
ure. It  usually  forms  an  annular  mass,  which  is,  as  a  rule,  dense,  firm,  and 
contracted,  so  as  greatly  to  diminish  the  Itimtn  of  the  organ. 

It  may  be  difficult  to  recognize  the  growth  as  a  tumor,  as  it  closely  re- 
sembles a  simple  fibrous  ring.  When  the  intestine  is  opened  and  examined, 
ihe  tumor  appears  as  an  ulceration  which  is  cicatricial,  contracted,  and  dis- 
tinctly scirrhous  in  nature.  When  the  tissue  is  studied  microscopically,  very 
few  epithelial  elements  may  be  found,  acini  here  and  there,  lined  irregularly 
by  columnar  epithelium,  aloue  indicating  the  nature  of  the  afteriion.  Metas- 
tases are  infrequent  in  tumors  of  this  class,  life  being  brought  to  an  end 
through  the  obstruction  of  the  intestine. 

Soft  /nUsfititt/  Ctirci'nomd, — In  other  cases  the  tumor  may  be  quite  soft, 
and  form  projecting  fungous  masses,  circumscribed,  sessile,  and  nodular. 
The  wall  oi  the  intestine  I>ecomcs  infiltrated  and  stiffened,  but  there  is  no 
dcatricial  contraction.  Tumors  of  this  variety  not  infrequently  soften  and 
ulcerate,  leaving  extensive  denuded  surfaces  which  cicatrize  more  or  less 
irregularly.  When  metastasis  occurs,  the  lymphatic  glands,  |>eritoneum,  and 
liver  are  usually  affected. 

Ihe  soft  carcinoma  is  apt  to  occur  in  the  duodenum  at  about  the  point 
of  entrance  of  the  ductus  communis  choledochus.  They  are  also  rather  fre- 
quent in  the  rectum. 

The  intestinal  carcinoma  is  prone  to  undergo  mucoid  and  colloid  degen- 
eration— carcinoma  intesliiialis  nieduUare  mucosnm  or  gelatinosum. 

Mtcroscopically,  all  the  intestinal  cancers  are  adenocarcinomata  of  the 
form  known  as  cylindric  epithelioma. 

'I'he  medullary  cancer  forms  a  large,  soft,  whitish,  spongy  tumor,  forming 
a  perfect  contrast  to  the  tightly  contracted  scirrhus  first  described. 

Squamous  epHhelioma  is  of  rather  frequent  occurrence  at  the  anus. 
Parasites  of  the  Intestine. — The  great  majority  of  the  animal  para- 
sites spend  at  Ica-st  a  [xirl  of  l!»eir  lifc-!tistory  in  the  intestine.  Thus,  o{  the 
round-worms,  the  Asairis  lumbricoides,  Oxyuris  vermicularis,  Trichocephalus 
dispar,  Anguillula  intestinalis  and  stercoralis,  and  Kustrongylus  gigas ;  of 
the  sucking  worms,  Unrinaria  duo<ienalis ;  and  of  the  tape-worms.  Taenia 
solium,  Txnia  saginata,  Bothriocophalus  latus,  and  Taenia  echinococcus,  may 
be  mentioned. 

For  the  consideration  of  the  life-history  of  these  worms  reference  should 
be  made  to  the  section  upon  I'arasites. 

Hemorrhoids  or  piles  are  small  tumors  of  the  anal  and  rectal  mucous 
membrane  which  are  formed  by  vascular  dilatation. 

They  occur  in  sedentary  persons  of  constipated  habit,  and  are  about 
equally  frequent  in  men  and  women.  Heredity  sometimes  predisi>osc*s  to 
them,  but  venous  obstruction  from  cirrhosis  of  the  liver,  disease  of  the 
heart,  frequent  pregnane)',  displacement  of  the  pelvic  organs,  etc.,  are  the 
chief  causes. 

Keen  and  White  regard  the  erect  position  of  the  human  body  and  the 
absence  of  valves  from  the  hemorrhoidal  veins  as  the  chief  predisposing 
causes  of  hemorrhoids. 

They  are  clinically  known  as  exfernai  and  internal  hemorrhoids  according 
to  their  relation  to  the  sphincter  muscle. 

According  to  their  structure,  they  are  divided  into  cutaneous,  venous, 
columnar,  and  nevoid. 
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Cutaneous  hemorrhoids  consist  of  folds  of  the  skin  about  the  anus,  which 
become  pendulous  and  pedunculated  through  hyperjjlasia  of  connective  tissue 
about  the  subjacent  veins.  They  usually  occasion  no  trouble,  though  ihey 
may  become  inflamed. 

Vefwus  hemorHwids  are  dilated  superficial  veins  which  make  their  a|)pcar- 
ance  just  external  to  the  sjihim  ter  muscle  by  a  slight  evcrsion  of  the  mucous 
membrane.  I'hcy  often  become  largt-,  hard,  tense,  and  |)aiuful,  and  appear 
as  bluish,  rounded  tumors.  Ordinarily  the  blood  can  be  expressed  by  pres- 
sure. Thrombosis  not  infrequently  takes  place  in  the  tumor,  which  may 
become  infected  and  sup]>uraie  or  undergo  organization. 

Cohtmnar  hrmorrhoids  form  within  the  sphincter.  They  are  covered  with 
the  nmcous  membrane  of  the  rectum,  and  are  bright  red  in  color,  contain 
both  venous  and  arterial  vessels,  and  [nilsate. 

Nevoid  hemorrhoids  occur  high  up  in  the  rectum  as  spongy-looking, 
rounded,  bright-red  tumors  of  small  size.  They  are  formed  of  both  arteries 
and  veins  and  bleed  freely. 

Further  consideration  of  the  subject  will  be  found  under  Phlebettasia. 
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Conffeiiital  Malformations  of  tb«  Liver. — Congenital  absence  or  thr  liver  is  ver>'  mre, 
and  i!>  st'en  i>nly  in  acartluc  inoiisti  r-.  Only  one  case  is  on  record  in  which  ihc  liver  w-is 
absent  when  the  other  digestive  orjjiins  were  present  in  anything  approximating  a  perfect 
condition. 

The  congcniuil  malformntions  <if  the  liver  are  rarely  of  much  imponancc.  Thrrc  may  be 
loo  few  or  ton  many  lobes;  the  lol>es  may  Ih:  entirely  separated  from  une  another ,  the  gall- 
bluddcr  rn.iy  l>e  aliseni,  nnd  there  may  l>e  accessory  livers.  The  lalier  are  usually  detached 
fragments  of  hepatic  tissue  which  have  grown  to  perfeclton  near  by,  but  n«l  joined  to.  the 
pnrent  organ. 

In  cases  of  reversed  viKcni  the  IWer  may  be  upon  the  left  instead  of  the  right  side  of  the 
abdomen. 

Occasional  rare  cases  of  ihoncie  hernia  of  the  Hver  are  on  record. 

Acquired  malformatloos  of  the  liver  are  more  frcqucni.  that  be5t  known  resulting  from 
the  pressure  <rt  the  cilgf  of  thr  thtifat-u:  w.ill  upon  the  liver  os  a  result  of  "  tight  lacing  "  It 
cnu<.es  a  deep  notch  upon  ihu  anicriot-superior  surface  of  the  organ.  *I1n.-  hcpiUic  tiutue  sub- 
jected to  pressure  has  iindcrgone  atrophy  and  disappeared,  leaving  the  fibrous  tissue,  which 
appears  as  a  pale-colored  band  of  almost  tendinous  consistence.  *l"hc  notch  may  l>e  so  deep 
as  almost  to  divide  the  organ. 

In  rare  cases  an  unusual  relaxotion  of  the  ligaments  of  the  liver  gives  it  an  abnormal 
degree  of  mobility,  so  that  it  may  descend  in  the  abdominal  cavity  and  have  its  normal  rela- 
tions entirely  changed.  Such  cases  are  more  frequent  in  women  than  in  mco,  and  are  de- 
scrilwd  as  "  floating  liver" 

Anemia  of  the  liver  may  occur  in  general  anemia,  or  may  depend  upon 

isrhemia  from  the  pressure  of  ncojilasnis.  displaced  organs,  etc.  SweUing  of 
the  liver-ccns  may  also  i^rodiice  anemia  by  closing  contiguous  capillaries. 
The  anemic  tissue  is  jKile,  and  from  the  presence  of  small  amounts  of  fat  and 
bile-pigment  maybe  yellowi;.h  or  grayish  yellow.  It  may  appear  brownish 
in  color  when  considerable  pigmentation  is  present.  When  the  anemic  organ 
if*  inrised,  little  or  no  blood  esrapes  from  the  cut  surfare. 

Hyperemia  of  the  liver  is  very  frequent  both  as  a  physiologic  and 
pathologic  yiroiess.  Physiologic  hy]>ereniia  is  seen  after  meals.  Pathologic 
hyperemia  may  be  local,  as  in  the  neighborhood  of  areas  of  inflammation, 
etc.,  but  it  is  usually  a  general  process  causing  the  entire  organ  to  ap[icar 
cnlarge<i,  slightly  softened,  and  dark  blue-red  or  brown-red  in  color.  When 
incised,  blocxl  escapes  from  the  tissue.  It  is  seen  in  the  course  of  the  specific 
infectious  diseases,  in  certain  toxic  conditions,  and  in  the  infiammalory  dis- 
eases of  the  bvcr. 

Passive  hyperemia  or  r hronic  congestion  of  the  Hver  depends  upon  in- 
ability of  the  blood  to  escape  frnm  the  vena  cava  into  the  heart.  It  is  to  be 
expected  in  all  cases  of  valvular  heart  disease,  in  all  diseases  interfering  with 
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the  pulmonary  circulation, — emphysema,  chronic  tuberculosis,  etc., — and 
in  neoplasms  pressing  upon  the  vena  cava. 

1  he  liver  is  enlarged  and  rich  in  blood  in  the  early  stages,  and  not  infre- 
ijucntly  shows  the  beautiful  lobular  mottling  known  as  ^*  nutmeg  liver^^  in 
which  the  congestion  of  llie  central  vein  of  the  lobule  contrasts  with  the 
paler  surrounding  zone. 

If  the  condition  [)ersists  for  considerable  time,  the  appearances  change, 
because  of  atrophy  of  the  jiarenchynia  of  the  organ.  'J'he  liver  becomes 
uneven  on  the  surface,  more  than  normally  resistant  to  the  knife,  shows  a 
very  marked  nutmeg  appearance  of  the  cut  surface,  and  has  a  paler  color 
than  before.     It  is  spoken  of  as  cyanotii'  induration. 

When  the  tissue  is  evamined  microscojiically,  the  central  vein  and  its 
system  of  ciipillaries  are  found  to  be  greatly  dilated,  full  of  blood,  and  the 
surrounding  liver-cells  in  a  condition  of  |>ressu re- atrophy.  So  marked  may 
the  changes  l»ecome  that  the  entire  capillar}-  network  of  the  lobule  may 
be  thlated  and  the  entire  |jarenchyma  more  or  less  atrophic.  The  atrophic 
cells  are  always  most  numerous  in  the  center  of  the  lobule.  They  have  a 
shnmken,  compressed  appearance,  and  their  protoplasm  contains  numerous 
yellowish  or  brownish  pigment-granules  in  addition  to  globules  of  fat.  In 
chronic  cases  many  of  the  liver-cells  are  destroyed  and  their  position  indi- 
cated only  by  groups  of  pigment-granules. 

The  term  reJ  atrophy  is  applied  to  cases  of  i>assivc  congestion  and  atrophy 
with  the  deposition  of  pigment-granules  resulting  from  blood  destruction  and 
the  liberation  of  ]>igmcni. 

'i'he  connective  tissue  of  the  liver  rarely  escapes  proliferative  changes,  and 
aboxii  the  |>ortal  vessels  it  is  usual  to  find  more  or  less  round-cell  infiltration 
and  tissue  hy[>erplasia. 

Birch-Hirschfeld  describes  the  naked  eye  ap]>eanince  of  the  nutmeg  liver 
of  |>assjve  congestion  thus:  "The  described  dilatation  of  the  central  vein 
and  its  adjacent  capillaries  produces  a  red  central  /one  in  the  lobule  ;  next 
comes  a  zone  in  which  atrophic,  pigmented  liver-cells  remaining  l>eiween  the 
dilated  capillar}'  vessels  cause  a  brownish  color;  still  further  toward  the 
peripher}'  of  the  lobule  is  a  ]jale-yellow  zone  of  tatty  degeneration  of  the 
liver-cells  with  bile  stasis,  upon  which  the  thickened  periportal  connective 
tissue  proiluces  a  delicate  grayish  covering." 

Obstruction  of  the  hepatic  circulation  by  thrombosis,  embolism, 
and  endarteritis  may  be  iaiportatu  according  to  the  magnitude  of  the  vessel 
obstructed.  Thus,  whcMi  the  portal  vein  is  closed  by  lhron»bosis,  total  cessa- 
tion of  bile  secretion  o<:curs,  together  with  retention  of  blood  in  the  portal 
system,  and  is  frciiuently  fatal. 

'Ihe  arterial  anastomoses  between  the  hepatic  artery  and  the  arteria  coro- 
naria  veniriculi  dextra,  arteria  gastroduodenalis,  diaphragmatic,  and  other 
arteries  are  so  perfect  that  arterial  embolism  may  occur  without  important 
changes.  That  the  liver  is  dependent  upon  the  nourishment  obtained  from 
these  vessels  and  cannot  be  supported  Ity  the  portal  blood  alone  has  been 
proved  by  Cohnheim  and  others,  who  found  that  when  all  the  arteries  of  the 
organ  were  lifd,  rapid  necrosis  resulted. 

When  life  i>ersists  after  portal  thrombosis,  the  arteries  of  the  liver  are  able 
to  support  its  structure  i|uite  perfccdy.  There  arc>  however,  in  these  cases, 
necrotic  areas,  distributed  more  or  less  numerously  throughout  the  organ,  but 
these  are  usually  dei>endenl  upon  infectious  emboli  from  the  portal  system 
rather  than  u|)on  lack  of  nutriment. 

llecause  of  the  rich  anastomoses  of  the  hepatic  vessels,  hemorrhagic  and 
anemic  int'arctions  are  practically  unknown  in  the  liver. 

Hemorrhage  in  ihe  liver  is  seen  in  severe  infections  and  in  intoxi- 
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caiions,  also  in  purpura  hsemorrhagica,  and  sometimes  in  thrombosis  of  the 
hepatic  veins. 

INFaTRATIONS  AND  DEGENERATIONS  OF  THE  LIVER, 

Pigmentation  of  the  hepatic  tissue  is  frequent  as  the  result  of — 
(i)  Insuffiiient  transfomiation  of  I'nc  Mood -pigment  into  bile-pigment;  {%) 
retention  of  the  hite  or  excesbive  blood  destruction,  as  in  }>crnicious  anemia 
and  similar  diseases,  in  which  the  destruction  of  blood  corpuscles  seems  to 
liberate  more  pigment  than  the  liver  is  able  to  destroy  or  transform  :  (3)  it 
may  also  de|>end  upon  materials  carried  to  the  liver  by  the  blood  and  depos- 
ited in  its  capillaries,  etc.,  as  in  malaria  and  anthracosis. 

1.  Incomplete  transformation  of  blood-pignient  into  biliary  pigment  is 
seen  in  nearly  all  forms  of  hej»atic  disease.     It  is  rare  in  the  normal  liver. 

The  condition  is  almost  invariable  in  chronic  congestion,  amyloid  disease, 
cirrhosis,  and  the  cache<.lic  conditions.  The  pigment  occurs  in  the  form  of 
dark-brown,  irregular-sized  granules,  which  are  found  in  the  liver-cells,  in  the 
capillaries,  and  their  surroundings.  They  are  most  numerous  in  the  periportal 
zone  and  in  the  center  of  the  lobule.  When  the  granules  occur  in  the  liver- 
cells  themselves,  they  usually  occupy  a  i>osition  in  their  columns  which  sug- 
gests a  distinct  proximity  to  the  fine  capillar)*  bile-ducts. 

The  pigment  usually  foimd  is  hemosiderin.  It  gives  the  blue  color  reac- 
tion with  chemically  pure  sulphuric  acid  and  ferrocyanid  of  jXJtassium. 

In  pernicious  anemia,  etc.,  the  iron  containing  granules  are  most  nume- 
rous in  the  peripheral  zone  of  the  liver  lobules. 

2.  Retetttion  0/  the  iniiary  secretion  is  associated  with  an  impregnation  of 
the  liver-cells  with  the  bile  by  which  a  dark  yellowish-green  or  dark  green- 
ish-black color  is  im]*artcd  to  them.  In  marked  cases  the  pigment  also 
collects  in  the  form  of  concretions  and  irregular  granular  masses  in  the  bilc- 
capillaries.  The  biliar)-  pigmentation  is  most  marked  in  the  central  ione 
of  the  lobule. 

3.  The  granules  of  melanin  resulting  from  the  blood  destruction  in  mala- 
ria and  the  soot  particles  of  anthracosis,  when  carried  to  the  liver  by  the 
blood,  are  not  retained  in  the  liver-cells,  bm  are  collected  in  the  walls  of  the 
capillaries,  where  they  appear  between  the  fibers  of  the  periportal  connective 
tissue. 

Fatty  infiltration  of  the  liver  is  one  of  the  most  frequent  changes. 
It  occurs  in  nonnal  indi\iduals  after  hearty  meals  in  whit  h  considerable  fat 
has  been  taken,  in  healthy,  ovemourished  individuals,  in  obesity,  and  in 
marasmatic  individuals,  chronic  tuberculosis,  and  drvmkards.  In  the  former 
cases  the  infiltration  protwbly  signifies  nothing  more  than  that  the  metabolic 
functions  have  not  yet  succeeded  in  disposing  of  the  excessive  fat  supply. 
In  the  latter  case  it  prol>ably  indit.ates  a  profound  error  of  nutrition,  by 
which  the  fat  which  is  abstracted  from  the  tissues  is  retained  in  the  liver 
]>ending  its  combustion. 

The  morbid  anatomy  of  fatty  infiltration  is  exceedingly  simple.  The  liver 
is  enlarged,  somerimes  to  an  enormous  extent.  It  is  yellow  in  color  and  is 
sometimes  beautifully  marked — *'  nutmeg  liver  *' — by  alternations  of  the  fatty 
and  normal  ti.s.sue  in  each  lobule.  When  the  organ  is  incised,  oil  escapes  and 
soils  the  knife  and  hands.  The  tissue  is  somewhat  friable.  When  the  cut 
surface  is  inspected,  it  may  appear  uniformly  yellow  when  all  the  cells  are 
infiltrated,  or  each  lobule  may  be  made  conspicuous  by  a  bright  yellow 
periphery  surrounding  a  darker  normal  or  congested  center. 

Histology. —  The  fat  is  deposited  within  the  liver-cells  in  the  form  of  small 
droplets  which  soon  coalesce  and  form  larger  droplets,  which  uiav  l>ecome  so 
larife  as  to  distend  the  cytoplasm  into  an  attenuated  surrounding  envelope. 
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The  nucleus  is  pushed  aside,  and  is  often  compressed  by  the  fat-drop,  causing 
the  cells  to  have  the  "seal-ring"  anpearance  already  described.  The 
nucleus  does  not  appear  to  suffer  much,  and  there  is  little  reason  tor  think- 
ing that  except  in  extreme  cases  the  function  of  the  cell  is  much  interfered 
with. 

The  infiltration  begins  in  the  peripheral  ?.one  of  the  lobule,  near  the  i>eri- 
portal  connective  tissue,  and  s|»rcads  inward.  It  may  affect  only  a  narrow 
zone  of  cells  or  may  involve  every  visible  cell. 

It  is  likely  that  fatty  infiltration  of  the  liver  ran  readily  recover.  The 
fatty  liver  is  apt  to  show  some  hematogenous  jiigrnentation,  which  may  indi- 
cate that  its  fuiiclion  of  transfonning  hemoglobin  into  bilirubin  is  dislurbed. 

Fatty  metamorphosis  of  the  liver  is  less  frequcni.  It  is  not  always 
easy  to  differentiate  from  the  fatty  infiltration.     It  ts  found  in  some  of  the 
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Fig.  357. — Fatty  indltnition  of  the  liver:  a.  Periportal  connective  tissue;  h.  fit<drops 

in  livcr-celU. 

primarj'-  essential  anemias, — |)ernicious  anemia, — in  various  intoxications, 
such  as  phosphorus  and  arsenic,  is  seen  in  some  of  the  severe  infections 
(yellow  fever),  and  gives  its  most  typical  picture  in  the  peculiar  and  not 
clearly  understood  disease  known  as  "  acuU  yeiiou*  atrophy  cf  the  inrt.^* 
It  is  in  this  disease  that  the  most  extreme  fatty  nietamoq>hosis  of  the  liver 
is  seen.  It  may,  therefore,  be  taken  as  a  type  of  the  process,  although  it  is 
not  purely  a  disease  of  the  liver,  seeming  to  l>e  an  infeciious  or  toxic  affec- 
tion wiih  fatty  destniction  of  various  internal  organs,  the  liver  being  the 
organ  most  seriously  affected.  The  liver  is  much  reduced  in  size,  and  thin 
and  shar])  at  the  edges.  It  may  he  but  little  larger  than  a  man's  hand.  It 
is  soft  and  llabby,  and  yields  to  pressure,  like  putty.  It  is  yellow  or  ochre- 
colored,  and  rarely  has  the  sulphur-yellow  color  oi  the  fatly  infiltrated  liver. 
This  is  prol-jably  bccau.sc  icterus  is  a  symptom  of  the  disease,  and  biliary 
staining  of  the  tissue  is  associated  with  it. 
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When  the  liver  is  incised,  the  yellow  color  is  usiuilly  quite  imirorm,  though 
it  may  lie  irregularly  distributed  in  streaks.  In  some  areas  the  liver  tissue 
seems  to  have  almost  melted  away,  while  in  others  it  is  firmer  and  has  a  more 
normal  color.  Because  of  their  firmness  the  more  normal  areas  seem  to  pro- 
ject from  the  cut  surface.  Oil  nms  out  over  the  knife  and  fingers  and  drips 
■from  the  specimen.  It  is  easy  to  comprehend  how  fatly  metamorphosis  of 
the  cells,  the  subsequent  removal  of  the  fat,  and  the  consequent  loss  of  sub- 
stance all  contribute  to  diminish  the  size  of  the  liver. 

When  examined  microscopic-ally,  most  of  the  cells  are  found  to  be  in  a 
condition  of  advanced  fatty  metamorphosis.  The  cells  contain  small  and 
large  fai*droplets,  which  not  infrequently  coalesce  to  form  larger  drops,  such 
as  are  seen  in  fatty  infiltration.  1  he  outcome  of  the  process  is  the  complete 
destniciion  of  the  tissue.  McPhedran  and  Mact'allum,  in  a  case  that  they 
studied,  make  special  mention  of  an  increase  of  the  bilc-capillaries.  These 
little  tubules  became  extremely  conspicuous  and  were  very  numerous.  It  is 
not  ki^own  whether  they  really  proliferate  or  whether  the  destruction  of  the 
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Fig.  258. — Fauy  degeneration  ol  On-  li^c-r  waken  Iruin  a  case  of  phfjsphorus-polsoning). 
The  cctU  are  indistinct  and  <irc  filled  with  small  deposits  nf  fat  (Oc.  a;  ob.  9). 


liver-cells  and  the  subsequent  condensation  of  tissue  cause  iheni  to  be 
more  closely  approximated  and  more  readily  seen  than  l>eforc.  Numerous 
leukocytes  invade  the  degenerated  tis,sue  and  pick  up  the  fatty  molecules 
which  are  liberated. 

The  cause  of  acute  yellow  atro|>hy  of  the  liver  is  unknown.  Many  regard 
it  as  infectious,  Stroebe  thinking  ihat  it  depends  upon  bacteria  of  the  colon 
group.  Ziegler  considers  it,  like  arsenical  and  phosphorus  poisonings,  to 
depend  upon  some  poison  absorbed  from  the  intestine. 

The  disease  has  been  observed  more  frequently  in  women  than  in  men. 
It  has  been  seen  after  infectious  diseases  and  after  traumatic  or  pucqjeral 
sepsis  and  syphilis.      !t  may,  however,  develop  suddenly  in  healthy  [>ersons. 

The  degenerative  process  seems  to  occur  first  in  the  peripheral  zone  of  the 
lobule  and  spread  toward  the  center.  This  would  be  in  favor  of  the  etiologic 
agent  entering  with  the  portal  blood. 

In  some  cases  the  shrunken  atrophic  liver  after  death  is  found  to  be  much 
congested,  and  is  spoken  of  as  red  atrophy  instead  oi  as  yellow  atrophy. 
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The  disease  is  nearly  always  raijidly  fatal.  When  death  is  delayed,  it  is 
found  thai  there  are  remnants  of  nonnal  tissue,  seemingly  uninvolvcd  in  the 
process,  which  were  ahle  for  a  lime  to  continue  a  compensatory  function.  If 
the  patient  recovers,  the  liver  subsetjuenlly  presents  a  peculiar  ap|>earance,  the 
normal  tissue  alternating  with  the  depressed  destroyed  areas,  giving  the  organ 
a  nodular,  irregular  appearance  easily  mistaken  for  cirrhosis. 

J'he  fatty  liveni  ot  //tos/'/iorus  and  arstrnua/  poisonings  closely  resemble 
those  of  acute  yellow  atrophy. 

The  liver  oi  yclhrti*  /ever  is  characterized  by  a  "  l)ox-woo<l '*  color  and 
appearance.  I(  may,  however,  l>e  dark  or  even  brownish  in  color.  It  is 
invariably  fatty  degenerated  and  necrotic.  .According  to  Birch-Hirschfeld, 
the  changes  in  the  liver  are  essentially  identical  with  those  of  acute  yellow 
atrophy  in  its  early  stages. 

Amyloid  Disease  of  the  Liver. — Amyloid  disease  of  the  liver 
occurs  in  tuberculosis,  chronic  suppurations,  decubitus,  etc 


Fig.  aS9. — Amyloid  degenenilion  of  the  liver :  fi.  Amyloid  masses ;  b,  Uver-wllt  (Oc.  a ;  ob.  9 ). 

The  liver  is  enlarged,  and  in  extreme  rases  may  be  of  enormous  size.  It 
is  unchanged  in  color,  and  has  a  smooth  surface,  with  rounded  edges.  There 
is  a  peculiar  and  i  liaracteristic  transliHency  about  the  tissue,  which  is  less 
elastic  than  normal  and  remains  jjitleil  when  pressed  with  the  finger.  The 
cut  surface  has  a  peculiar  glassy  appearance,  and  the  tissue  seems  to  be 
unusually  homogeneous. 

In  doubtful  cases  the  application  of  Lugol's  solution  to  a  thin  slice  of  the 
tissue  should  develop  the  characteristic  color. 

When  studied  microscopically,  the  disea.se  is  seen  to  occur  first  in  the 
peripheral  and  intermediate  zones  of  the  lobules.  Ilie  walls  of  the  capilU- 
rics,  which  are  firei  aflferted,  appear  to  contain  amyloid  masses  whirh  destroy 
the  endothelium,  and  by  internal  projection  olwiriict  the  vessel,  and  by  out- 
ward projection  press  upon  and  comf)romise  the  viialitv  of  the  Mvcr-cetls, 
many  of  which  disappear  by  atrophy.     The  amyloid  jtrocess  continues  its 
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invasion  along  the  capillaries  and  intermediate  connective  tissue  until  large 
homogeneous  areas  arc  formed.  In  and  l)Ctween  these  a  few  airo]>hir  liver- 
tells  are  seen  here  and  there.  The  li\  cr-cclls  are  functional  as  long  as  they 
are  not  destroyed  by  atrophy,  so  that  the  function  of  the  amyloid  liver  is 
retained  until  (|uite  late.     All  grades  ot*  ihe  disease  are  seen. 

l-atty  infdtraiioii.  pigmentation,  and  bile  stasis  occasionally  occur  with 
amyloid.  In  rases  of  t  ombined  advanced  fatty  and  amyloid  liver  the  organ 
may  a[)pear  mottled,  with  alternating  gray  and  yellow  patches. 

Parenchymatous  Degeneration  of  the  Liver. —  Chudx  nvfUing, 
ox parenihymatous  ifixaufnition  of  the  li'r'ff,  is  seen  in  most  of  the  infections 
diseases  and  in  various  into.xicaiions.  It  is  spoken  of  hy  some  writeni  as 
acutr  pixrt'nchymatous  inflammation  of  the  organ.  The  changes  are  simple. 
To  the  naked  eye  the  liver  is  slightly  increased  in  size  and  somewhat  con- 
gested. It  may  appear  anemic  if  the  cells  are  much  swollen,  and  then  has 
a  grayish  color  instead  of  the  normal  dark  red.  The  tissue  feels  somewhat 
elastic,  but  when  cut,  is  soft  and  laccralile. 

When  examined  microscojiically,  the  cells  present  the  characteristic 
granular  appearances  of  cloudy  swelling. 

The  regularity  with  which  parenchymatous  degeneration  of  the  liver 
acconi[>anies  the  infectious  diseases  suggests  that  it  readily  recovers  when  the 
cause  is  removed. 

Glycogenic  InRltration  of  the  Liver. — This  condition  occurs  in 
diabetes  and  other  forms  of  glycohcmia.  The  glycogen  is  present  as  clear 
drojjs  in  the  liver-cells,  chiefly  in  those  of  the  peri])hera!  zone  of  ihe  lobule. 
It  cannot  be  recognized  with  the  naked  eye,  but  can  be  demonstrated 
microscopically  by  the  use  of  the  proper  reagents  (glycogenic  infiltration) 
in  tissues  thai  have  been  properly  presencd.  It  can  be  mistaken  for  fatly 
infiltration  in  liadly  prej.'ared  specimens. 

Atrophy  of  the  Liver. — Atrophy  of  the  liver  is  a  rare  primary  con- 
dition which  depends  upon  local  anemia  or  marasmus.  .As  a  secondary'  con- 
dition it  is  <[nile  fre<iuent,  and  may  depend  upon  internal  or  external  causes, 
which,  however,  nearly  all  operate  through  pressure.  Thus,  the  pressure 
exerted  upon  the  liver  by  the  margin  of  the  costal  cartilages  in  tight  lacing, 
the  conirai  ting  ciratricial  bands  in  cirrhosis,  etc. .  all  press  upon  the  |yaren- 
chyma  of  the  organ  and  cause  its  ntrophy.  In  amyloid  disease  it  is  pressure 
upon  the  liver-cells,  combineil  with  malnutrition,  that  brings  about  atrophy 
of  the  parenchyma. 

The  result  of  atrophy  is  diminution  in  size.  The  organ  may  be  but  one- 
half  its  nonnal  size. 

The  atrophic  cells,  when  examined  microscopically,  appear  flattened, 
attenualed.  granular,  and  pigmented.  Occasionally  they  contain  fatly 
granules.  The  nucleus  is  retained  for  a  lime,  but  finally  disajipcars  with  the 
formation  of  distributed  chromatin  granules. 

The  hepatic  tissue  also  has  a  tendency  to  undergo  simple  atrophy  in  old 
age. 

Hypertrophy  of  the -whole  liver  probably  does  not  occur.  Conij>ensa- 
tory  hypertrophy  of  certain  [larts  may  occur  in  consequence  of  various  patho- 
logic |irocesses. 

Leukemic  Infiltration  of  the  Liver.— In  leukemia  the  liver  is  sub- 
ject to  an  invasion  of  leukocytes  which  leave  the  blood  vessels  and  seem  to 
proliferate  in  the  tissue.  The  leukocytes  abound  in  the  ^>eritK)rtal  connective 
tissue,  and  sometimes  also  occur  in  considerable  numbers  near  the  center  of 
the  lobule.  The  distribution  of  the  cells  is  loo  regular  and  uniform  to  be 
mistaken  for  infection. 
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INFLAMMATION  OF  THE  LIVER. 

The  acute  interstitial  inflammation  of  the  liver  depends  upon  the 
presence  of  micro-organisms  in  the  hepatic  tissue.  Nearly  all  the  he|3atic 
inflammations  are  secondar)*  to  diseases  of  the  stomach,  intestines,  heart,  etc. 
They  are  always  suppurative  in  character,  and  ihc  extent  and  duration  of 
the  process  are  always  in  keeping  with  the  nature  of  the  infection. 

According  to  Schmaus,  there  arc  five  avenues  by  which  bacteria  nrjay  enter 
the  liver : 

1.  The  Porta!  Vein. — In  all  cases  of  ulcerative  diseases  of  the  stomach 
and  intestine  with  tissue  denucUtion  it  is  possible  for  bacteria  to  enter  the 
portal  vein  and  be  carried  to  the  liver. 

2.  The  Hepatic  Artery. — This  vessel  is  rarely  the  cause  of  septic  infec- 
tion, but  there  are  oLses  of  malignant  endocarditis  in  which  embolism  of 
this  artery  is  known  to  lead  to  absces.s  of  the  liver. 

3.  The  hcfHitic  veins  are  sometimes  the  collecting  place  of  micro-organ- 
isms which  arc*  able  to  pass  through  the  capillaries,  but  which  remain  in  the 
veins,  causing  hepatophlebilis,  and  sometimes  thrombosis  of  the  vena  cava. 
The  extension  of  the  phlebitis  to  the  smaller  vessels  is  followed  by  suppura- 
tion. 

4.  The  umbilical  vein  of  newly  born  infants  is  an  avenue  of  entrance 
along  which  bacteria  can  pass  to  the  liver. 

5.  The  biU-iiucts  are  not  infrefjuently  invaded  by  bacteria,  which  lead  to 
obstruction,  ulceration,  calculus  formation,  etc. 

No  matter  how  pyogenic  bacteria  reach  the  liver,  they  sooner  or  later 
cavisc  suppuration.  There  may  be  a  single  or  several  large  abscesses,  or  there 
may  be  innumerable  minute  abscesses,  some  of  which  are  discoverable  only 
with  the  aid  of  a  microscope. 

The  micro-organismal  emboli  lodging  within  the  capillaries  originate  in 
the  foci  of  suppuration. 

In  thrombophlebitis  or  jjyiephlebitis  the  diseased  areas  correspond  to  the 
course  and  distribtition  of  the  resjiective  vessels,  and  may  be  traced  through 
the  liver  tissue  with  the  naked  eye,  as  softened,  creamy  lines  of  suppuration. 
When  due  to  portal  or  hepatic  embolism,  the  abscesses  develop  from  one 
or  several  foci,  and  may  l>econie  so  large  that  the  entire  organ  is  threatened 
with  (lisorgani^,ation.  When  resnlting  from  dyscnterj',  multitudes  of  minute 
miliar)'  suppurative  points  may  be  found  scattered  throughout  the  organ. 

The  small  abscesses  terminate  in  complete  recover)-  by  absorption  unless 
their  number  be  so  great  as  to  caase  death  by  interrupting  the  hepatic  func- 
tion. Larger  al)scesses,  in  which  considerable  tissue  is  destroyed,  may  rup- 
ture with  fatal  peritonitis  or  rupture  into  the  [ileum,  causing  empyema,  or 
into  ihe  lung,  or  they  may  slowly  cicatrize  after  isolation  by  walls  of  granula- 
tion tissue. 

The  diseases  to  which  liver  abscesses  are  secondary  are  themselves  not  in- 
frequently fatal.  The  patient  with  a  large  hejiatic  abscess  is  still  in  danger, 
however,  lest  the  abscess,  by  ru|)ture  and  evacuation,  compromise  life.  The 
evacuation  may  occur  into  the  abdominal  cavity  or  externally.  Adhesions 
may  form  between  the  liver  and  diaphragm  and  others  l>etween  the  lung  and 
pleura ;  when  this  happens,  it  is  possible  for  the  al»sress  to  nipture  into  the 
pleura  or  into  the  lung,  so  as  to  evacuate  thiough  the  bronchial  tubes,  and 
that  liver-cells  still  in  a  recognizable  condition  may  be  found  in  the  ex|>ec- 
torated  pus. 

A  single  large  abscess — tropical  abscess  of  the  liver — seems  to  be  caused 
by  the  Amteba  coll,  which  enteni  the  liver  during  dysentery.  It  may 
be,  however,  that  they  are  caused  by  bacteria  that  enter  with  or  independ- 
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ently  of  the  ameba.  These  abscesses  maj*  involve  nearly  the  entire  organ. 
They  usually  occur  in  the  right  lobe.  The  pus  which  they  contain  is  of  a 
grayish  or  pinkish  color^  and  of  a  gummy  consistence,  (|uite  unlike  ordinary 
pus.     The  walls  of  the  abscess  are  thick  and  necrotic. 

Chronic  Interstitial  Hepatitis  or  Cirrhosis  of  the  Liver. — Cir- 
rhosis is  a  common  disease  of  the  liver  characterized  by  hyperplasia  of  the 
connective  tissue,  chiefly  Jn  the  periportal  region,  which  develops  in  the 
form  of  bands  and  septa  which,  by  gradual  contraction,  lead  to  atrophy  of 
the  organ. 

Etiology. —  The  etiology  of  the  disease  is  in  doubt.  U  is  apparently  the 
result  of  prolonged  mild  irritation  of  the  tissue  elements  contiguous  to  the 
jiortal  vessels  by  some  irritant  conveyed  to  them  in  the  blood  of  the  ]>ortaI 
vein.  The  most  fre<|uent  of  these  seems  to  be  alcohol.  Cirrhosis  of  the 
liver  is  most  common  in  those  countries  and  among  those  ^>eoples  where  the 
use  of  concentrated  alcoholic  stimulants  prevails  (**Saufcrlcber "  of  the 
Germans). 

Syphilis  is  a  frequent  cause  of  the  affection,  but  the  cirrhosis  of  syphilis 
differs  from  the  ordinary  form. 

Gout  and  kindred  affections  arc  put  down  as  causes,  but,  as  Kichhorst 
suggests,  they  are  usuaJly  associated  with  alcoholism,  and  it  is  difficult  to 
eliminate  the  effect  of  alcohol  in  ihe  etiology'  of  the  disea,se. 

Malaria  seems  to  be  an  occasional  cause  of  cirrhosis  of  the  liver,  especially 
in  Italy,  where  the  matter  was  investigated  by  Caiani  and  Franco.  Of  36 
cases  studied  by  von  Frcrichs,  14  per  cent,  seemed  to  depend  njion  malaria. 

Kline  observed  proliferative  changes  in  the  livers  of  ( hildren  dying  of 
scarlatina.  (_)sler  points  out  that  infectious  diseases  may  have  a  distinct 
bearing  upon  the  cases  of  cirrhosis  of  the  liver  in  childhooii.  It  has  also 
been  noted  after  typhoid  fever. 

Rickets  is  said  sometimes  to  be  a  cause.  Anthracosis  causes  connective- 
tissue  proliferation  in  the  liver  as  well  as  in  other  organs. 

Biliary  obstruction  also  causes  a  well -characterized  form  of  the  disease. 

A  toxic  cirrhosis  resulting  from  phosphorus  poisoning  has  been  described 
by  Kiihhart,  Wegener,  and  others. 

Obstruction  of  the  portal  vein  is  said  by  Itotkin  and  SolowiefT  10  occasion 
changes  identical  with  cirrhosis,  but  as  cirrhosis  sometimes  causes  thrombosis 
of  the  portal  vein,  one  must  be  cautious  about  accepting  this  as  a  cause. 

Senile  alrojihy  of  the  parenchyma  also  occasionally  produces  a  condition 
resembling  cirrhosis.      Many  cases  occur  without  discoveral)le  causes. 

An  interesting  statistical  study  of  cirrhosis  of  the  liver  was  marie  in  Berlin 
by  Forster.  Of  3200  necropsies,  the  disease  was  discovered  31  times.  Of 
These,  24  were  in  men  and  7  in  women.  Between  the  first  and  twentieth 
years  of  life,  1  case  ;  l>et»'een  thirty  and  forty  years,  4  cases  ;  forty  and 
fifty  years,  10  cases:  fifty  and  sixty  yeare,  6  cases;  sixty  and  seventy 
years,  4  cases  ;  and  between  the  seventieth  and  eightieth  years,  i  case,  were 
noted. 

Morbtd  Anatomy. — Pathologically,  the  disease  is  characterized  by  ]iro- 
liferation  of  the  connective  tissue  of  the  liver,  contraction  and  atrophy  of 
its  cells,  more  or  less  round-cell  infiltration  of  the  intenstitial  tissue,  and  jtro- 
liferalion  of  the  bilc-diicis.  Frequently  there  arc  associated  pigmentation 
and  fatty  infiltration.  Two  forms  of  the  disease  are  described  :  the  usual 
form,  which  may  be  characterized  as  hematof^enaus^  and  a  rare  form,  \vhich 
follows  biliary  stasis,  hepatoj^fttous.  The  first  form  is  supposed  to  depend 
U|)on  irritating  substances,  alcohol,  ptomains,  leukomains,  etc.,  lirouglu  to 
the  liver  by  the  blood  of  the  portal  system  ;  the  second  form,  depending  u]>on 
the  irritating  effects  of  retained  bile. 
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The  hematogettous  cirrhosis  may  also  be  characterized  as — (i)  atrophic; 
(2)  h)'pertro]>hic. 

The^e  two  fomis  are  quite  distinct  in  macroscopy  and  microscopy,  and 
are  not  different  stages  of  the  same  process,  as  will  be  made  clear  l^y  the 
descriptions  which  follow  : 

I .  Atrophic  Cirrhosis  of  the  Liver  (Chronic  Interstitial  Hepatitis  ;  Drunk- 
ard's Liver;  Sjiuferleber  ;  Laennec's  Cirrhosis). —  llic  nuicio^copic  apiK:ar- 
ance  of  the  organ  is  sirilcingly  Lharacterislic.  It  is  reduced  in  siic  according 
to  the  extent  and  duration  of  the  disease,  and  nuty  be  only  two-thirds  its 
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Fig.  360. — Chronic  induratfnt;  cirrhosis  of  th**  liver:  a.  Livrr  tobulc.  most  of  whose  cells 
are  in  a  fauy  iiifilinilcd  condhion;  *,  greatly  hypcrirophk'd  iieriportal  connective  ttMiic; 
(.'.  proliferated  hilc-ducis. 


natural  size,  and  weigh  only  700  to  900  prams.  The  edges  of  the  organ  are 
thin  and  sharp.  The  surface  is  extremely  irregular,  and  presents  large 
numbers  of  rounded,  projecting  nodules  of  smooth,  dark-colored,  soft  liver 
tissue,  alternating  with  tough  gray  bands  of  surrounding  cicatricial  tissue. 
ITie  surface  will  vary  considcrablv  in  ap|>earanre  according  to  the  distribu- 
tion of  the  connective  tissue.  When  uniformly  distributed  throughout  the 
liver,  the  surface  of  the  organ  is  gmmilar.  When  less  regularly  distributed, 
so  that  the  conneclivc-tissne  bundles  are  larger  and  surround  groups  of 
lobules  instead  of  single  lobules,  the  surface  is  more  irregular  and  justifies 
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the  common  appellation^  **  hob-mn'/  /h^^r^^'  the  surface  being  covered  with 

coarse  irregularities.  In  the  extreme  fomi,  and  especially  in  the  syphilitic 
cirrhosis,  the  liver  is  diviiied  by  deep  fissures  corresponditig  to  dense,  firmly 
conlracted  cicatricial  bands  of  connective  tissue. 

The  *' hob-nail"  liver  is  ihe  common  form.  The  organ  is  fre«|uently 
stained  with  bile,  and  sometimes  presents  a  really  beautiful  appearance, 
depending  upon  the  variegated  effect  of  alternating  dark  cellular  areas  and 
[iale  yellowish-green  connective  tissue.  The  normal  areas  seem  to  be  under 
pressure  and  project  from  the  organ  with  bright  jioUshed  surfaces  and  trans- 
lucent nualilies  that  sometimes  cause  the  noviee  to  misiakf  them  for  cysts. 

When  inci^d,  the  cut  surface  shows  the  entire  hepatic  substance  divided 
by  connective  tissue  into  innumerable  small  areas,  usually  of  pin-head  size, 
though  sometimes  much  larger.  This  gives  the  organ  a  nutmeg  appearance. 
The  substance  is  firm  and  hard,  and  the  knife  creaks  as  it  cuts  into  the  in- 
durated tissue.      The  capsule  is  sometimes  thickenetl  and  o|ia(]ue. 

Hist0ii\s.y- — I  he  disease  seems  to  l>cgin  with  a  limited  leukocytic  infiltra- 
(iun  of  the  periportal  connective  tissue.  Occasional  ej)ilhelioid  cells  and 
fibroblasts  are  i^rL'sent.  Little  by  little  fil>ers  of  connective  tissue  are  added 
to  those  of  the  periportal  tissue,  and  in  the  course  of  time  the  lobules  be- 
come outlined  by  fibroconneclive-tissue  Ininds.  Along  the  lines  of  the  sub- 
lobtilar  veins  the  deposition  of  fibers  is  more  marked  and  thicker  cicatricial 
bands  are  formeil.  Sometimes  the  connective  tissue  is  sf)arsely  infiltrated 
with  small  round-cells.  As  the  tissue  becomes  fully  formed,  these  disajijtear 
and  the  tissue  is  cicatricial  in  character. 

.As  the  bands  of  connective  tissue  contract,  pressure  is  exerted  upon  die 
parenchyma,  and  the  livcr-ccUs  atrophy,  llie  atrophy  is  shown  by  attenua- 
tion of  the  cells  pressed  \\\^\\  and  the  occurrence  of  granules  of  pigment 
and  fat  within  them.  Throvigh  the  atrophy  of  its  cells  the  parenchyma 
betorues  reduced  in  amount,  and  the  size  of  each  tobule  diminished. 

The  liver  cells  not  sulijected  to  the  pressure  of  the  connective-tissue  Knnds 
may  apjjear  normal,  tna)  be  infiltrated  with  bile,  or.  ns  is  nnich  more  common, 
may  be  the  seat  of  fatty  infiltration.  Indeed,  fatty  infiltration  is  very  fre<)uenl 
in  association  with  cirrhosis,  and  livers  are  not  infrequent  in  which  scarcely  a 
single  cell  esca[ies. 

In  the  relations  of  the  cells  to  one  another*  and  of  the  culmnns  of  cells 
to  each  other,  the  lobules  are  usually  c^uite  normal,  the  entire  lobule  being 
surroimded  by  the  connective  tissue.  Sometimes,  however,  in  the  atrophic 
form,  there  is  a  jxirtial  invasion  of  the  cellular  tissue  by  processes  of  ( on- 
nective  tissue  which  isolate  groups  or  cohmms  of  cells.  Such  detached  cells, 
pressed  upon  all  sides  by  the  fibrous  elements,  soon  fall  into  an  atrophic  con- 
dition, lose  their  normal  appearance,  and  may  be  mistaken  for  bile-ducts,  as 
Schmaus  points  out. 

'I"he  bile-ducLs  are  pecnliarlv  affected  in  cirrhosis  of  the  liver.  In  some 
cases  no  change  can  be  observed,  but,  as  a  nile,  the  bilc-ducts  appear  dis- 
tinctly more  numerous  than  normal,  and  in  some  cases  so  many  small  bile- 
ducts  may  be  present  in  the  newly  formed  connective  tissue  as  to  suggest 
tubular  adenoma. 

Upon  what  condition  these  changes  in  the  bile-ducts  depend  is  not  clear. 
Some  may  have  preexisted  and  become  conspicuous  by  the  loss  of  hepatic 
cells  ;  some  inaybe  composed  of  isolated  and  atrophic  columns  of  liver-cells, 
as  Schmaus  suggests  ;  but  every  one  who  studies  extreme  cases  must  admit 
that  the  bile  capillaries  are  more  numerous  than  could  possibly  have  been 
normal. 

The  interpretation  usually  placed  upon  the  increa.se  in  the  biliarj*  ducts  is 
that  it  is  an  effort  at  regeneration,  and  that,  as  atrophy  is  taking  place  in  cer- 
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tain  of  the  parenchymatous  elements,  the  outgrowih  of  the  bile-ducts  is  com- 
pensatory and  preliminary  to  new  liver-cell  fonnalion. 

*I'he  induration  and  conttaciion  of  the  liver  in  cirrhosis  cause  inarked 
disturbance  of  the  al)dominal  circulation,  obstructing  the  passage  of  the  blood 
through  the  portal  vein,  and  necessitating  the  establishment  of  a  compensatory 
collateral  circulation  throufjh  various  of  the  anastomosing  veins.  Of  these, 
may  be  mentioned  the  veins  which  |jass  through  the  round  and  suspensory 
ligaments  of  the  liver,  imiting  the  portal  system  with  the  epigastric  and  mam- 
mary veins,  branches  in  the  neighborhood  of  the  gall-bladder  and  suspensory 
ligament  which  connect  with  the  diaphragmatic  veins  and  linally  enter  the 
vena  azvgos.  Anastontoses  also  oct  tir  with  the  gastric  and  esophageal  veins 
and  with  the  hemorrhoidal  and  inferior  mesenteric  veins.  The  veins  of  Rel- 
zius  must  also  be  mentioned  as  uniting  the  [X)rtal  branches  in  the  intestines 
and  niesc-ntery  with  the  inferior  vena  cava. 

Although  the  contraction  and  va-scular  obliteration  in  the  liver  must  pro- 
gress slowly  and  thus  enable  the  veins  gradually  to  enlarge  and  carry  oft  the 
blood,  the  collateral  circulation  thus  established  is  never  sufficient,  and 
patients  with  cirrhosis  always  suffer  from  ascites,  hemorrhoids,  and  other 
conditions  indicative  of  venoiLs  obstruction. 

The  biliary  secretion  is  not  profoundly  affected,  and  in  most  cases  jaundice 
is  not  a  symptom  of  the  disease.  There  may,  however,  be  local  or  universal 
biliary  stasis,  with  marked  pigmentation  of  the  tissues. 

The  hcimtic  cells  in  cirrhosis  sometimes  escajie  compression,  even  when 
much  connective  tis.sue  is  present.  Their  atrophy  may  in  many  cases  dejicnd 
in  j>art  upon  irritating  .substances  brought  to  the  liver  by  the  portal  blood. 
The  [josition  of  the  atrophic  cells  is  nearly  always  at  the  i)eripher>'  of  the 
lobule,  where  this  would  be  ]>o.ssible,  but  where,  too,  the  effect  of  compres- 
sion would  be  most  marked. 

While  the  portal  vessels  are  compressed  and  obliterated  by  the  cirrhotic 
changes,  there  seems  to  be  proliferation  of  the  arterial  vessels.  When 
attempts  are  made  to  inject  the  cirrhotic  liver  through  the  i)ortal  vein,  they 
asually  fail,  but  attempts  to  inject  it  via  the  heixitic  artery  usually  succeed 
well. 

Pigmentation  of  the  liver-cells  with  yellowish,  yellowish-green,  or  olive 
granules  dt'posircd  in  the  newly  formed  connective  tissue,  within  the  hepatic 
cells,  Kufiffer's  cells,  and  the  endothelium  of  the  vessels,  is  frequent.  The 
pigment  may  be  hemosiderin,  which  is  sometimes  present  in  large  quantities, 
or  may  he  bile-pigment,  which  is  usually  found  in  the  hepatic  cells  and  rarely 
in  the  connective  tissue. 

II.  Hypertrophic  Cirrhosis  iHanot's  Cirrhosis). — This  is  also  calleti  by 
French  writers  tirrhost-  /ti/hurt  hypfi'trophique.  Hypertrophic  cirrhosis  of 
the  liver  is  characterized  by  a  marked  increase  in  the  size  of  the  organ,  which, 
in  well-marked  cases,  may  weigh  as  much  as  4000  grams.  The  surfa<^  is 
either  smooth  or  finely  granular,  with  minute  rounded  eminences  ;  its  edges 
are  rounded,  its  substance,  dense  and  firm.  \\'hen  incised,  it  gives  less  of 
the  creaking  sensation  than  is  obser\ed  in  the  atrophic  form.  U|>on  the  cut 
surface  a  peculiar  variegated,  mosaic-like  marking  is  ol>served,  which  depends 
upon  alternating  pale  gray,  dull  yellow,  and  greenish  spots.  Tliere  is  no 
sharp  circumscription  of  the  lobules  by  connective  tissue,  as  is  seen  in  the 
atrophic  form,  but  one  observes  that  the  grayish  connective  tissue  occure  in 
irregularly  distribiited  islets  and  processes. 

There  are  no  signs  of  contraction  of  the  connective  tissue,  the  |x)rtal  cir- 
culation seems  not  to  be  affected,  and  it  is  said  that  specimens  injected  through 
the  portal  vein  show  all  the  finer  vessels  patulous. 

The  dark-greenish  color,  which  is  so  marked  in  hypertrophic  cirrhosis. 
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is  also  different  from  that  seen  in  the  atrophic  cirrhosis,  and  depends  upon 
hile  stasis,  which,  ii  will  rcnicnil>crcd,  is  unusual  in  the  atro]>hic  form.  In 
his  investigations  Chartot  found  that  there  was  usually  a  characteristic  j>cri- 
angiotholitis  of  the  interlobular  bile-ducts. 

Microscopically,  one  observer  thai  the  interlobular  bile-ducts  are  ob- 
structed L>y  pigriicnted  masses  ot  degenerated  |»roducts  and  their  walls  sur- 
rounded by  fibroconnei'tive  tissue.  There  are  also  numerous  normal  inter- 
lobular biic-ducls,  some  of  which  arc  in  active  proliferation.  There  is  con- 
siderable newly  formed  connective  tissue,  which,  however,  is  not  deposited 
between  the  lobules,  as  was  the  case  in  the  atrophic  form,  but  which  extends 
into  the  lubules,  Inftwceu  the  columns  of  liver-cells.  This  topographic 
arrau^emttit,  by  which  the  connective  tissue,  instead  of  circumscribing  the 
lobules  of  the  liver,  occurs  in  i.slets  and  intralobular  processes,  is  quite  char- 
acteristic of  the  hypertro|jhic  form  of  the  disease.  The  connective  tissue 
may  be  increased  throughout  all  parts  of  the  lobule,  and  the  liver-cells  and 
columns  of  cells  separated  by  it. 

The  liver-cells  are  injured  both  by  the  retained  and  altered  bile  and  by 
the  pressure  of  the  connective  tissue,  and  while  showing  little  alteration  in 
ordinary  cases,  may  be  completely  destroyed  and  represented  only  by  masses 
of  pigment  granules  in  .severe  fatal  cases  ot*  the  disease.  When  the  progress 
of  the  disea.se  is  slow,  ojie  finds  a  marked  proliferation  of  bile-dut:ts,  whi<  h 
may  be  interpreted  as  a  regenerative  effort.  The  most  marked  proliferation 
of  l>ile-ducts  occurs  in  hy[)ertrophic  cirrhosis  of  the  livtrr.  Hccjiuse  of  this 
marked  increa.se  of  the  bile-ducts  (he  condition  may  closely  suggest  adenoma. 
Cystic  dilatation  of  the  bile-ducts  is  not  infretpient,  and  has  been  called  by 
Sabourin  iint^iome  biliaire  kysiiquc, 

l^iirch-Hirschfeld  points  out  that  the  growth  of  bile-ducts  is  on  the  bor- 
der-line between  the  typical  and  atypical  epithelial  growths,  and  closely 
resembles  other  conditions  observed  in  the  hepatic  tissue  the  seat  of  a 
neoplasm. 

While  the  hyi>ertrophic  cirrhosis  is  thus  characterized  in  typical  cases,  it 
is  sometimes  impossible  to  separate  the  hy|x^rtrophic  and  atrophic  forms 
etiologically,  and  l^etween  typical  cases  of  both  are  many  cases  bearing  dis- 
tinct resemblances  to  each.  So  true  is  this  that  the  French  authors  have 
styled  the  intermediate  forms  "  ct'rrhoses  mixfes,**  in  order  to  overcome  the 
difficulty.  Whether  or  not  the  two  conditions  are  really  diflerent  processes, 
or  whether  they  arc  different  manifestations  of  the  same  process  modified  by 
accidental  conditions,  js  not  known  at  present. 

in.  Biliary  hefuititia  or  biliary  cirrhosis  of  the  liver  ts  a  name  fre- 
quently a])plied  to  a  cirrhotic  condition  which  follows  obstruction  of  the 
large  bile-ducts  by  calculi,  etc.  'I'he  bile  stasis  which  results  from  the  ob- 
stniction  is  a  cause  of  marked  irritation,  but  usually  has  added  to  it  an  in- 
fectious element  caused  by  the  entrance  of  bacteria  from  the  intestine  into 
the  bile.  Bile  stasis  alone  is  insufficient  to  bring  about  the  inflammation, 
and  in  cases  of  tumor  or  other  conditions  associated  with  complete  j)ermaneni 
obstruction  of  the  bile  ducts,  biliary  cirrhosis  does  not  occur,  It  is  most 
frequent  in  cases  of  impacted  gall-stones  either  in  the  hepatic  ducts  or  in 
the  ductus  choledochus  near  its  entrance  into  the  Avail  of  the  duodenum. 

The  irritating  effects  of  the  stagnated  bite  is  e\ericd  upon  peripheral 
parts  of  the  lobules,  where  small  necrotic  areas  are  sometimes  observed. 
This  necro-sis  and  irritation  are  succeeded  by  hyi)eremia  and  round-cell  in- 
filtration of  the  perilobular  connective  tissue,  which  progress  to  actual 
abscess  formation  in  cases  where  bacteria  are  actively  at  work  in  the  bile- 
ducts,  or  may  simply  precede  the  formation  of  additional  fibers  of  connective 
tissue. 
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hilus  of  the  orgnn  in  new-born  infants,  and  invades  the  portal  vein  and  bile- 
ducts.  In  iR'ali:^;  it  fonns  an  enormous  branched  cicatrix  extending  from 
the  hilus  into  the  liver  tissue,  obstructing  the  i)Ortal  vein  and  occasionally 
occluding  the  bile-duct. 

Zicglcr  describes  two  form^  of  diffuse  cuiigcnitnl  syphilitic  changes  in  tlif-  liver :  first,  »  dif- 
fuse LOimeclive-tissuc  change  exlendiiig  over  the  tntue  orgun,  inter-acinose  and  intra -act  nose, 
accompanied  bv  cellular  nccumuliiiiontt  or  marked  connective-tissue  prolifcrntion.  The  liver 
is  usually  dark  red.  Only  when  the  areas  of  cellular  intitlratton  are  targe  cnn  tbey  be  rccog- 
niied  by  their  gray  color. 

In  the  Mcond  form  tlic  connectivc-ti&sue  proliferation  is  easily  recognixed  by  tlie  fawn-yellow 
color,  the  absence  of  lobular  difTcrentintion  on  the  cut  surface,  and  the  density  of  ihc  ttuue. 

There  may  be  inflarttmatory  exudates  upon  the  surfiue  of  syphilitic  Uvers  or  they  may 
adhere  to  adjacent  organs. 

Tuberculosis  of  the  liver  may  be  of  hematogenous  or  lym|>hogenous 
origid.  U  Lirtually  occurs  in  the  form  of  miliary  lu[)errles,  irregularly  scat- 
tered throughout  the  organ,  and  rcqttiring  no  si:>ecial  description.  They  are 
usually  secondary  to  tuberculosis  of  the  lung,  and  form  part  of  general  miliary 
tuberculosis.  The  tubercles  are  seen  with  the  naked  eye  with  great  ditificulty, 
and  in  many  cases  entirely  escape  observation  until  microscopic  examination 
of  the  organ  is  made.  The  microscopic  apijearances  of  the  tul>ercles  are 
typical.  When  the  lesion  is  very  acute,  numerous  small  punctiform  hemor- 
rhages may  at  times  be  seen.  Tuberculosis  of  other  abdominal  organs  may 
cause  secondar)"  tuberculosis  of  the  liver  by  lymphogenous  distribution. 

Primary  tnbercoIosU  of  the  Iner  is  a  rare  .iffectjon.  It  is  thought  by  some  that  it  is 
always  Longi-nitnl  .md  c.ui->cd  by  the  entrance  of  bacilli  into  the  liver  through  the  umbilical 
vein  during  fttil  li^-.  This  is,  however,  scarcely  probable.  There  may  be  a  single  or  several 
large  chce.vy  mas-scs,  vant-ing  in  si«  from  a  hazelnut  to  an  egg. 

TatwronlOQl  liepaUtil  is  a  name  used  to  describe  a  rare  form  of  tutwrculosis  of  the  liver 
oftkociated  with  eimnective-lt&sue  [iralifrrdtion.  The  parenchyma  is  more  or  less  divided  up  by 
bands  of  connective  tissue  in  which  larger  or  smaller  cheesy  nodules  occur. 

Lepra  of  the  liver  is  characterized  by  the  occurrence  of  the  specific 
grantilomaioiis  lesions,  in  which  the  characteristic  large  cells  are  filled  with 
the  lepra  bacilli.      The  lejira  nodules  are  very  rarely  found  in  the  liver. 

Actinomycosis  of  the  liver  is  of  rare  occurrence.  The  usual  com- 
muniraiing  suppurating  cavities  and  sinuses  are  seen.  There  is  always  con- 
siderable intlammatory  disturbance  about  the  seat  of  disease,  and  perihepatitis 
with  adhesion  to  adjoining  parts  is  usual. 

The  disease  is  usually  secondary  to  actinomycosis  of  the  lung,  the  liver 
becoming  invaded  through  the  diaphragm. 

TUMORS  OF  THE  LIVER. 

Angioma  is  one  of  the  most  frequent  tumors  of  the  liver.  It  occur?^  in 
the  form  of  small,  single  or  multiple,  more  or  less  circumscribed,  dark-red, 
purplish,  or  bluish  spots  upon  the  surface,  which,  upon  incision,  are  found 
to  descend  to  a  depth  about  ecjual  to  their  diameters  into  the  subjacent  tissue. 
I'pon  microscopic  examination  the  tumor  is  found,  in  most  cases,  to  be  a 
cavernous  angioma,  although  racemose  angioma  oc<:asionally  occurs.  The 
tumors  vary  in  si/e  from  a  fnn-head  to  a  man's  fist.  They  do  not  increase 
the  size  of  the  organ,  nor  do  they  injure  any  jiart  of  it  beyond  the  area  of 
their  own  growth,  The  substance  of  the  tumor  is  spongy.  The  tumor 
occurs  most  frcfiucntly  in  the  aged  and  in  the  l)adly  nourished.  It  ])robably 
develops  by  dilatation  of  certain  capillary  s)-stems.  The  intermediate  liver- 
cells  disappear  by  atrophy. 

Fibroma  rarely  occurs.  Tt  is  seen  chiefly  in  the  form  of  disseminated 
nodules,  and  is  most  frequent  in  tieurofihoma  moihiscum. 

Lipoma  is  rarely  seen  in  the  liver,  and  is  of  no  clinical  importance. 
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Sarcoma  may  be  primary  or  secoodary,  the  latlrr  fbna  beu^  the  bxw 

frequent. 

'I*be  primary  larcoma  develops  from  ibe  coDDCcttrc  tone  of  tbe  kilus, 
the  periportai  areas,  or  trom  the  tissue  of  the  blood  veavls  or  bOiarr  ducts. 
The  tumor  »  usually  foood  in  the  neighborhood  of  a  blood  vcskL  There 
may  be  but  one  tKxle  or  the  liver  may  be  stadded  with  them.  Mnltiplicitr 
of  the  lesions,  however,  usuallv  indicates  that  the  growth  ts  secondary-.  The 
tumor  may  be  composed  of  round-  or  spindle-celk,  aod  gi^-cs  metastasis  to 
other  organs. 

Secoodary  Muxoma  is  of  hematc^enous  origin,  and  xs  characterized  by 
the  formation  of  multiple,  larger  or  smaller,  disseminated  nodules,  which  are 
not,  as  a  rule,  sharply  circumscribed.  The  tvmor  tisstie  may  &de  away 
gradually  into  the  Liver  tissue  occupying  the  spaces  between  the  ceUs,  filling 
the  capillaries,  and  slowly  leading  to  atrophy  of  the  livcr-oells- 

Occasionally  the  sarcoma  nodules  are  quite  well  circoanscribcd.  The 
tumor  coasists  of  cells,  either  round  or  spindle  in  shape.  Melaootic  sec- 
ondary sarcoma  is  freijuent  in  the  liver.  The  presence  of  sarcoma,  either 
primary  or  secondary,  causes  the  liver  to  become  increased  in  size.  The 
tumor  nodes  form  larger  or  smaller,  more  or  less  rounded  masses  of  pale 
color,  except  when  vascular,  which  may  be  superficial  and  project  £ix>m  the 
surface,  or  deep  in  the  liver  tissue. 

Adenoma  of  the  liver  Ls  rare.     It  occurs  in  otherwise  normal  livers  arni 
sometimes  in  cirrhosis.     The  tumor  appears  in  the  form  of  solitarj*  or 
tiplc,  grayish  or  yellowish-white,  occasionally  reddish   or  brownish   Hm    ^ 
varying  in  si2e.     They  may  be  as  large  as  an  egg.     They  are  encapsulated 
by  connective  tissue. 

When  examined  microscopically,  they  consist  of  elements  which  resemble 
bile-ducts  and  from  which  they  probably  develop.  In  some  ca^es  columns 
of  liver-cells  entirely  lacking  the  u.sual  lobular  arrangement  are  thickly- 
distributed  among  the  bile-ducts.  The  adenoma  is  benign,  though  it 
posFiibly,  at  times,  becomes  malignant.  The  adenoma  not  infrequently 
becomes  cystic — this  form  of  tumor  being  described  as  atienocystoma  of  the 
liver. 

Carcinoma  of  the  liver  may  be  primary  or  secondary. 

Primary  Carcinoma  of  the  Liver. —  This  tumor  presents  itself  in  a  variety 
of  diflcreni  forms.  Three  of  them  are  well  characterized:  (i)  More  or 
less  circumscribed  massive  tumor  nodes ;  (2)  dlH'usc  carcinomatous  infiltra- 
tion with  general  enlargement  of  the  liver  ;  (3).  an  interlobular  carcinomat- 
ous development  which  probably  originates  from  the  bile-ducts. 

I.  The  (ircumscribed  noduiar  growths  usually  occur  in  the  right  lobe  of 
the  liver,  and  ap|iear  as  wellcircumscril>ed,  (jrayish-yellow  nodes  of  various 
size,  sometimes  as  large  as  the  fist.  The  nodes  may  l>e  single  or.  more 
rarely,  multiple.  The  central  part  of  the  node  is  usually  firm  and  fibrous, 
but  may  Ix-  soft  and  degenerated.  The  nodes  are  not  distinctly  encai»sii- 
lated,  though  not  infre<|uenlly  one  finds  jxirt  of  the  growth  well  circum- 
8cril>ed  by  connective  tissue. 

There  is  usually,  however,  some  |)art  of  the  tumor  that  gradually  invades 
the  surrounding  tissue,  'lliis  ()artial  enca|)sulation  of  the  nodeh.  their 
general  appearance,  and  not  a  few  of  the  histologic  appearances,  are  highly 
suggestive  of  original  development  from  adenomata.  Indeed,  WullT  and 
Han.semann  have  investigated  the  subje<:t,  and  have  shown  every  inter- 
mediate step  between  the  benign  and  malignant  tumor. 

Microscopically,  the  growths  are  made  up  of  irregular  cell-nests  d; 
utcd   throughout   a  fibroconnective-tissue    reticulum.     The   ap|>earaii. . 
the  cells  suggests  that  they  were  originally  derived  from  the  liver  parcn- 
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f  hyma,  but  in  the  course  of  rapid  growth  they  seem  to  have  become  smaller 
and  developed  a  greater  affinity  lor  the  stain,  thus  apijeariiig  more  like  the 
tt'lLs  of  the  bik'-ducts.  Fatty  degeneration  of  tht  cancer-cells  is  common 
in  the  carcinoma  nodules.  Necrosis  of  the  cells  may  also  occur,  and  hemor- 
rhages are  not  infrequent.  When  carcinoma  nodules  are  superficial,  whether 
they  are  primary  or  secondary,  they  are  usually  characterized  by  a  cetifral 
umbiiication  dejjending  ui>on  degeneration,  absorption,  and  coUa|)se  of  the 
tumor  masses.  The  liver  containing  the  carcinoma  nodes  is  always  enlarged. 
The  primary  tumors  are  occasionally  pigmented — mflanocafcinoma. 

2.  Diffuse  carcinomatous  infiltration  with  general  increase  in  the  si/e  of 
the  liver  is  very  peculiar.  To  the  naked  eye.  the  liver  is  considerably  en- 
larged and  [>rcsents  an  irregular  granular  and  nodular  surface,  like  that  seen 
in  cirrhosis.  Here  and  there  considerable  sized  masses,  which  seem  to  be 
more  or  less  circumscribed,  are  present. 

When  incised,  the  organ  has  a  peculiar  appearance,  its  normal  color  having 
given  place  to  a  grayish  or  brownish  tint.  No  normal  liver  tissue  may  be 
found.  Except  for  the  occasional  undoubted  cancer  nodes,  the  entire  organ 
presents  a  more  or  less  similar  a])pearance. 

When  studied  microftcopira!ly,  it  becomes  apparent  that  the  entire  liver  is 
infiltrated  with  carcinoma  cells,  the  original  lobules  being  separated  by 
cicatricial  bundles,  as  in  cirrhosis.  Hetween  these  bundles,  in  what  repre- 
sent the  lobules  of  the  liver,  inconspicuous  atrophic  liver-cells  are  being 
crowded  out  of  existence  by  robust  carcinoma  cells.  The  development  of 
the  tumor  seems  to  dci»cnd  upon  the  distribution  of  the  abnormal  cells  by 
the  blood.  The  cancer-cells  occupy  the  ciii)i Maries,  in  which  they  grow 
luxuriantly  and  exert  pressure  upon  the  exterior  liver-cells.  Where  large 
collections  of  the  cells  occupy  a  good-sized  vessel,  in  which  they  grow  rap- 
idly, nodes  are  formed,  which,  like  those  of  the  primary  focus  from  which 
the  disease  originated,  can  be  recognized  by  macroscopic  examination. 

The  tumor  growth  entirely  destroj's  the  function  of  the  liver,  and  oblit- 
erates iKJth  its  blood  vessels  and  its  bile-ducts. 

3.  The  Interlobular  Carcinoma  Follcncin^  the  Distribution  of  the  Porta! 
Vein. — In  this  form  the  liver  is  invaded  by  numerous  whitish  or  grayish 
nodes,  which  distribute  along  the  course  of  the  interlobular  circulation  and 
invade  the  neighboring  tissue  by  extension.  The  carcinomatous  tissue  is 
fairlv  well  differentiated  from  the  healthy  tissue  of  the  liver  lobule.  To  the 
naked  eye  this  form  presents  some  of  the  appearances  of  the  cirrhotic  liver, 
the  surfare  being  marked  by  similar  alternating  tumor  nodules,  atrophic 
areas,  and  cicatricial  bands 

Secondary  carcinoma  of  the  liver  is  frequent  is  cases  of  primary  carci- 
noma of  the  stomach,  intestine,  uterus,  pancreas,  and  mammary  gland. 
The  organs  whose  veins  empty  into  the  portal  system  arc  naturally  those 
most  apt  to  distribute  the  cells  of  such  neoplasms  to  the  liver. 

The  condition  usually  occurs  in  the  form  of  nodes  irregularly  scattered 
throughout  the  liver  substance.  Kach  has  its  origin  in  a  capillary  cancer 
embolus.  The  cells  of  these  emboli  grow  rapidly,  infiltrate  the  tissue,  bring 
alK)ut  atrophy  of  the  liver-cells,  and  form  nests  and  n\asses.  As  the  nodules 
become  large,  umbilication  of  those  which  are  sujjerficially  situated  takes 
place  from  degeneration  and  loss  of  substance  in  the  interior. 

The  secondary,  like  the  primary,  nodes  often  appear  sharply  circum- 
scribed. 

The  type  of  cell  found  in  the  secondar)^  carcinoma  varies  somewhat 
according,  to  the  [Kirent  tumor,  and  an  examination  of  the  cells  of  the 
secondary  growth  will  sometimes  reveal  the  seat  of  primary  growth  by  the 
characteristics  of  the  cells. 
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Adrenal  growtlifl  sometimes  occur  in  the  liver.  They  depend  for  their  formation  upon 
frogmenis  of  nssue  displaced  during  the  differentiation  of  the  organs.  The  growths  are  readily 
recognircci  by  the  characteristics  of  the  cells,  which  have  the  usual  cubical  shape  and  contain 
fat  unrl  pigment,  as  in  tlii-*ir  normal  position. 

Cystt  of  the  liver  are  formed  by  diliiialiun  of  the  bilc-ducts.  Such  a  chanjije  \s  observed 
frcf|ucntly  In  the  adenocystoma.  Dilatation  of  itie  lymphatics  occasionally  leads  to  cyst 
formation. 

Echinococcus  cysts*  are  common  in  the  liver,  both  in  the  unilocular  and  in  the  multilocutar 
form.  The  substance  of  the  organ  may  be  almost  complelely  obliterated  in  the  rare  cases  of 
mullilijcular  cysl*.     (See  Echinococciii  Cysts.) 

Faraaitai. — Of  these,  a  common  animal  parasite  in  the  lower  animals,  but  rare  parasite  of 
man.  is  the  CoccuHtim  oviforme.  Tliis  orRanism.  being  ingested  in  the  spore  stage,  develops 
into  an  ameboid  embryo  in  the  stomach  and  intestine,  and  enltrr!.  the  bile-ducts,  wlicrc  it  takes 
up  its  abo(lc  in  ihe  epithelial  cells.  Some  of  the  parasites  attaining  adult  growth  are  ilts- 
charged  in  an  encysted  form,  contninmg  embryos ;  others  transform  themselves  into  sporocysis 
in  the  bile-ducts,  and  the  infection  of  new  cells  takes  pl.ice  directly.  Tlic  outcome  of  the  activity 
of  the  jmni^ites  is  a  chronic  catarrhal  inflammation  of  the  bilt-ducts.with  frequent  cystic  dila- 
tations. The  liver  presents  a  peculiar  nppt-arance  when  examined  with  ihc  nakefl  eye,  bcmg 
studded  with  yellowish  nodules  of  vur]'ing  size.  The  origan  is  always  deeply  congested  and 
dark>red.  su  tliat  the  nodules  are  all  the  more  conspicuous.  One  is  reminded  of  both  tubercle 
and  adenoma. 

When  microscopically  examined,  the  appeamnce  i^  much  like  adenoma,  with  cystic  dilata- 
tion of  the  iliicis  .ind  {Hih|ioi<]  eKcrescence*  growing  from  their  walls.  The  parastle.s  c.in  be 
si'en  in  the  embryonal  stage  in  the  epiihcliLil  cells,  and  in  tlie  lumen  of  tlie  ducts  very  numer- 
ous adult  encysted  parasites  are  present. 

The  Amixha  coH  also  infects  the  liver,  entering  from  the  intestinal  vessels  in  cases  of  dysen- 
tcry.     Its  relation  to  liver  abscess  has  already  been  described. 

The  tin7rffij— Disloma  hepaticum  and  laii  ceo  latum,  etc, — are  fully  described  in  the  general 
section  upon  Animal  Parasites. 
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Infiammation  of  ihe  bile-ducts  is  known  as  angiocholitis  or  cholangitis. 
The  inflammation  may  de|)end  upon  causes  originating  within  the  ducth,  as 
the  formation  ami  retention  of"  gall-stones,  or  uj>on  micro-organisms  brought 
to  them  by  the  circulating  blood  or  a.scending  from  the  intestine.  In  rare 
cases  it  may  depend  upon  worms  t'niering  from  ihe  intestine,  etc. 

The  inflammation  may  be  catarrhal  or  pundent,  the  former  being  charac- 
terized by  mucus,  the  latter  by  [)uriilent  exudation.  The  severity  of  the 
inflammation  may  result  in  sujipuration  or  even  in  gangrene,  depending 
upon  its  severity.  Mild  inflammatory  processes  may  occur  without  important 
changes  ;  but  severe  purulent  or  ulcerative  inflammations  may  cause  per- 
foration of  the  ducts  and  abscesses  in  the  surrounding  tissues,  or  in  healing 
may  so  contract  the  lumen  of  the  ducts  as  to  cause  subsequent  dilatation, 
bile  stasis,  calculus  formation,  and  predispose  to  further  pathologic  changes. 

The  swelling  of  the  mucous  membrane,  the  accumulation  of  inspissated 
secretion,  the  impaction  of  gall-stones,  foreign  bodies,  etc.,  the  contraction 
of  cicjitrizing  lesions,  the  pressure  exerted  upon  the  exterior  of  the  ducts  by 
morbid  growths,  etc.,  all  lead  to  retention  of  bile,  icterus,  and  dilatation  of 
the  ducts,  and  predisp(»se  to  the  formation  of  calculi  and  cysLs. 

The  cysts  formed  in  consequence  of  biliary  retention  may  be  numerous, 
and  may  vary  in  siie  from  a  pin  head  to  a  man's  fist.  The  walls  are  smooth 
and  very  delicate,  corresponding  to  the  original  epithelial  lining  of  the  bile- 
ducts.  They  may  be  deep  in  the  stibslance  of  the  liver  or  may  project  from 
the  surface.  The  contents  may  consist  of  inspissated  or  scarcely  altered  bile, 
or,  in  old  cases,  of  clear,  colorles.s  fluid. 

Coccidiosis  is  a  common  parasitic  aflfection  of  the  bile-ducts  of  the 
rodents. 

Cholecystitis,  or  inflainmation  of  the  gall-bladder,  may  l>e  iraumatiCy 
depending  upon  calculi,  etc.,  formed  within  it;  or  infectious^  dei>ending 
upon  bacteria  and  other  parasites  which  enter  from  the  intestine.     The  most 
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frequent  cause  is  the  presence  of  gall-stones.     Infectious  cholecystitis  may 

be  purulent. 

When  the  cystic  duct  is  obstructed  so  that  bile  ceases  to  enter  the  gall- 
bladder from  the  liver,  the  continued  secretion  of  the  glands  in  the  walb  of 
the  bladder  cause  it  to  distend.  The  bile  which  it  contains  is  slowly  ab- 
sorbed, and  when  the  duct  has  long  been  obstructed,  the  bladder  contains 
clear  fluid.  The  distention  of  the  closed  bladder  with  clear  fluid  is  spoken 
of  as  hydrops  vesica  feiUff.  Distention  of  the  gall  bladder  with  bile  occurs 
when  the  common  ducts  are  obstnicted  and  the  bile,  unable  to  escape  into 
the  intestine,  is  forced  into  the  pall-bladder. 

The  inflammations  of  the  gall-bladder  are  in  general  identical  with  those 
of  the  bile-ducL»i  and  depend  U|K>n  identical  causes. 

Tumors  of  the  x^il^hladder  and  of  the  large  biliary  ducts  are  not  un- 
common. Carcinoma  is  the  most  frequent  and  important.  It  is  one  of  those 
tumors  which  seem  to  l)e  intimately  associated  with  trauma  and  irritation.  In 
nearly  all  cases  of  primary  carcinoma  of  these  parts  gall-stones  are  present,  and 
are  not  infrequently  impacted  at  the  seat  of  disease.  This  malces  it  appear 
very  much  as  it  the  gall-stones  might  be  responsible  for  the  development  of 
the  neoplasm.    On  the  other  hand,  however,  it  must  not  be  forgotten  that  in 


Fig.  a6i.— Mass  of  gall-stonrs  (natural  slw)  rpmovocl  from  (lie  p»ll-blaclder  of  an  old  woman, 
in  this  ca&e  there  was  no  history  of  hcp.itic  disordt:r. 

cases  of  neoplasm  there  is  nearly  always  sufficient  obstruction  and  biliary 
stasis  to  jjredispose  to  calculus  formation. 

The  cancer  of  the  biliary  passages  is  a  cylindric  epithelioma  which  usually 
forms  an  irregular  mass,  but  may  form  a  fungous  or  papillary  growth.  The 
central  part  of  the  tumor  frequently  corresponds  to  some  large  duct  and  is 
ulcerated  and  eroded  where  a  calriilns  impinges  upon  it. 

Other  tumors  ot"  the  bile-ducts  arc  rare.  Fibroma,  myxoma,  and  sarcoma 
have  been  observed. 

Gall-stones  or  biliary  calculi  {choielithiasis^  are  concretions  formed 
by  the  [irecipitation  of  solid  substances  from  the  bile.  The  conditions  pre- 
disposing to  their  formation  are  not  entirely  understood.  They  are  very 
common  after  middle  life,  increasing  in  frequency  with  increase  of  years,  and 
are  at  least  three  times  as  common  in  women  as  in  men.  Usually  they  are 
associated  with  the  full-body  habit  suggestive  of  hypemutrition^  though  they 
occur  in  all  social  conditions  of  life.  Sometimes  they  seem  to  depend  upon 
a  hereditary  predisposition,  certain  families  being  particularly  liable  to  them. 
Errors  in  personal  hygiene,  such  as  excessive  eating,  highly  nutritious  food, 
tight  clothing,  constipation,  sedentary  ocr.u|>ation5  ;  nervous  diseases, — 
neurasthenia, — inflammations  about  the  gall-bladder,  obstructions  of  the 
duct,  and  malignant  disease  all  seem  to  have  a  certain  amount  of  influence 
in  their  production. 
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Gall-stones  usually  form  in  the  gall-bladder,  from  which  they  may  or  may 
not  enter  the  ducts.  Stones  in  the  ducts  are  usually  formed  in  the  gall- 
bladder, but  in  some  cases  may  originate  in  the  ducts  themselves.  Calculi 
are  very  rarely  formed  in  the  hepatic  duct,  though  they  may  sometimes  be 
accidentally  driven  into  it. 

There  may  be  one  stone  or,  as  is  more  frequently  the  case,  several.  Some- 
limes  the  gall  bladder  is  full  of  small  stones.  Morgagni  has  seen  3000;  Xaunyn, 
5000;  and  Otto  has  seen  a  case  in  which  7S02  stones  were  present  in  one 
gall-bladder.  Instead  of  well-formed  calculi,  the  gall-bladder  may  contain 
an  earthy  precipitate  from  the  bile  which  incrusts  its  walls.  In  some  cases 
this  mineral  coating  is  described  as  **  mortar-like."  The  size  of  the  stones 
varies  greatly,  the  largest  single  stone  on  record  found  l>y  Meckel  measuring 
6  by  2.5  inches.     .\  large  stone  found  by  Ritter  weighed  135  grams. 

The  shape  of  the  stones  depends  entirely  upon  their  number:  single 
stones  are  round  or  ovoid  ;  multiple  stones  are  of  a  great  variety  of  shapes, 
being  flattened  by  mutual  contact.  When  a  single  stone  is  faceted,  it  indi- 
cates that  its  fellows  have  escaped  through  the  ducts. 

The  stones  usually  form  about  nuclei,  which  may  be  flakes  of  mucus, 
lUOLSses  of  epithelial  cells,  and  fibrin  in  inllammatory  conditions.  grouj:s  of 
bacteria,  fragments  of  parasites,  foreign  bodies,  etc.  Upon  these  the  com- 
ponent salts  are  deposited  layer  upon  layer.  When  the  substance  of  the 
stone  is  all  of  the  .same  chemic  composition,  it  is  said  to  be  hamo^enfous ; 
when,  as  not  infrctijuently  happens,  of  different  substances,  according  as  one 
or  another  constituent  of  the  bile  predominates  at  different  times  during  its 
formation,  hetero^enfous  or  mixfd.  When  several  stones  are  present  in  the 
gall-bladder  at  the  same  time,  they  usually,  though  not  necessarily,  have  the 
same  chemic  composition. 

The  color  of  the  stones  varies  with  their  comftosilion,  some  being  whitish 
or  grayish,  others  greenish  or  brownish.  A  few  are  black  ;  some  rare  stones 
are  amber-colored. 


The  chcmk  compoiiiion  of  the  5ton»r3  varies  as  follows: 

I.  The  Common  QaU-Bto&e  or  Ctaolestarln  BlUniblnate  of  Calcliun  Stone.— It  is  the 
commuii  ^ali-stuiif,  xw-X  is  usually  atioui  the  iiie  uf  a  pen.  though  it  luav  be  ba  lur^t;  as  a  cherry. 
In  color  it  is  ycMowish.  brownish,  or  greenish,  or  may  even  be  brown  black.  The  surfnce  is 
almost  invariably  smooth,  the  structure  laminated,  thr  Inraina  being  of  different  colors.  This 
v.ined  color  of  the  lamina  is  best  seen  .\\  the  edges  of  the  facets.  The  &tonc&  arc  moderately 
soft,  sometimes  quite  plastic.  They  crack  and  often  crumble  to  pieces  in  drying.  They  may 
be  single  or  multiple. 

According  to  Ritter,  such  stones  contain  about  70.6  per  cent,  of  cliolesierin,  aa.9  percent. 
of  organic  m.itter.  and  6.5  per  cent,  of  inorganic  constituifnts.  When  carefully  siudicd.  it  is 
found  that  the  structure  is  very  complex,  nnd  may-  include  cholc^terin,  bilirubin,  bilifuscin, 
biliphra%in.  hilihumin,  caTbon.ite  of  lime,  phosphate  of  lime,  .immtiniomai^nrsmn  phiisphate, 
mucus,  bile  acids,  fatty  acids,  calcium  miinganate,  calcium  sulphate,  magnesium  caibonale, 
sodium  cl)I>Tt(l,  antj  trices  of  iron,  copper,  manganese,  and  uric  acid. 

a.  CbOlasterin.  calctill  are  rather  less  common. 

(ai  LamiHOtiii  f'hoititirim  Ci/fw/i.— These  may  be  yellow,  brown,  green,  or  even  bluck  in 
color.  They  usually  appear  translucent  when  fresh  nnd  nioisl.  They  m.iy  be  smgic  or  mul- 
tiple and  are  ususlly  friable.  The  surfaces  are  smooth,  often  ticeted.  When  broken,  the 
structure  is  found  10  be  laminated,  but  also  radiated.  A  central  nucletu  may  be  present; 
when  mixed  with  considerable  calcium  carbonate,  they  may  be  ch:ilky. 

\h\  Pttrt  (holfittrtn  eafcuii  contain  at>out  q?  per  cent,  of  cholesterin.  They  are  rare  and 
usu.-tlly  solitary.  The  average  siec  is  about  that  of  a  pigeon's  egg.  When  fresh  and  moist, 
they  appettr  translucent,  and  of  a  pale-yellow,  creamy,  or  aml>er  color.  Thr  surface  is  usualljr 
rough,  siimeiimcs  simply  gritty,  sometimes  nodulated,  like  a  blackberry;  it  may  W  smooth. 
The  fractured  surface  is  homogeneous,  like  a  piece  of  gum -camphor,  and  shows  neither  lami- 
nations nor  radiations.  There  may  be  a  nucleus.  Tlie  speci6c  gravity  is  light ;  the  substance 
is  inlUmmahie. 

.V  BlUrubln  OaleuU. — {a)  Bifirtihnatc  cf  calcium  with  added  substances  frequently  forms 
calculi  which  may  .attain  the  si/e  of  a  marble,  though  usually  smaller.  They  mny  l>c  solitary 
or  multiple,  .tre  commonly  faceted,  and  present  a  characteristic  rusty  color.  S'lmetimes  Ihey 
are  black.  TheT  structure  is  laminated,  and  when  ihev  dry,  they  crack  and  often  shed  tbe 
outer  layer,  which  usually  contains  about  35  per  cent,  of  cboleslehn. 
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{¥\  Fare  ti/e-^^tmt  ea/cuH  are  rare  m  occurrence  and  never  larger  ihan  a  pea  Their 
color  vanes  from  rust-color  to  blackish.  Some  of  lhe*c  stones  are  rouRh,  some  nodular  upon 
the  surface.  They  are  very  friable,  and  when  dried,  may  crumble.  When  fresh,  they  may  be 
plastic. 

4.  OlJcllun  carbonate  ealooU  are  very  rare.  The  composition  is  chiefly  calcium  carbon- 
ate, and  tho  color,  m  consequence,  nearly  white  and  chalky,  c^f>ccially  upon  the  broken  sur- 
face. These  calculi  are  apt  10  belorse  in  size,  and  arc  frequently  auociated  with  carcinoma 
of  the  bilc-ducts. 

The  foniiation  of  biliary  calculi  is  not  complicated.  Upon  some  nucleus  the  btle-uUts  and 
pigments  are  precipitated  layer  upon  layer  until  the  framework  of  the  caU  uhis  is  formed.  The 
addition  of  the  cholcstenn  takes  place  later  b>  a  process  of  slow  infiltration,  the  substnnce 
crystallizing  in  the  interstices  of  the  stone  as  the  organic  products  dissolve  out.  The  cholcs- 
tenn mar  also  replace  the  bile-pigmnnt  c(>mp<iunds  when  ihey  yield  to  subsequent  solution. 
The  origin  of  thecholesterin  is  a  nmch-disputeU  matter,  for  while  it  forms  so  large  a  pnrt  of 
most  of  the  calculi,  it  is  present  in  the  bile,  as  found  by  Hammarsien,  in  the  very  small  pro- 
portion of  0.063  ro  D.096  per  cent.  That  the  cholesterin  nf  the  larger  calculi  formi-d  in  the 
gall-Madder  Is  precipitated  from  thr  hilc  seems  to  be  impossible,  so  that  it  is  now  supposed,  as 
suggested  by  Naiinyn.  that  it  is  derived  from  the  epithelial  cells  of  the  lining  membr.inc  of  the 
g.ill-bladder.  This  is  the  only  eiplanation  for  the  development  of  chole-Sterin  calculi  in  gall- 
Madders  which  are  shut  off  from  their  communication  with  the  ducts  by  diseased  conditions 
(Murphy). 

The  natural  tendency  of  the  stones  is  to  assume  a  spheric  form,  but  when  numerous,  cre- 


FlC.  a63. — Common  gall-stones. 


Pig.  263. — Pure  cholesterin  gall-stone. 


vices  are  left  in  which  layer  after  layer  of  the  component  salts  are  deposited  until  the  stones 

assume  ihe  well-known  faceted  form.  If  the  process  continues  long  enough  and  undisturbed, 
the  several  stones  may  unite  and  form  a  single  one.  The  facets  upon  the  stones  an*  not  an 
indic:ition  of  friction,  though,  of  course,  if  the  stones  be  disturbed  by  pressure  upon  the  gall- 
bladder, they  will  glide  upon  one  another  at  the  approximated  surfaces. 

The  patliolonr  of  (ail-Btones  is  very  important,  and  thry  may  become  sources  of  very 
consideralile  danger  The  most  frequent  change  obser\*ed  is  catarrhal  inflammation  of  the 
gall-bladder,  which  may  have  preceded  .ind  led  to  the  form.ttion  of  the  calculus,  or  result 
f^om  Its  presence.  I'he  cli.tngr  may  be  slight,  or  it  mav  result  in  the  furmation  of  a  consider- 
able mucopurulent  exudate,  with  calcareous  deposiiiun,  by  which  the  gall-bladder  becomes 
filled  with  n  conglomerate  mass  of  gall-'>toncs,  bile-pigment,  cholesterin  crystals,  granules  of 
carbonate  of  lime,  and  thickened  mucobilc.  The  walls  of  the  gall-bladder  may  be  smooth,  or 
lliickrite<l,  ulcerated,  irregularly  pouched,  or  diverticulated.  The  muscular  walls  may  bt 
degenerated  or  its  tissues  ciilHfie<i  Atrophy  with  contraction  of  the  gall-bladder  sometimes 
follows  these  changes,  and  the  frequent  iissncintion  of  carcinoma  and  gall-stones  m.ikes  preliy 
certain  the  probability  that  the  tumor  has  .something  to  do  with  the  irritation  of  the  calculus. 

One  of  the  most  distres-sing  clinical  phenomena  associated  with  gall-stones  is  that  caused 
by  their  .accidental  lodgment  in  the  duct*.  It  can  never  l»e  foretold  when  a  sione  will  pass 
out  of  the  gall-bladder  into  the  duct,  or  what  particular  force  impells  it  lo  do  so.  The  acci- 
dent 5*:ems  to  occur  only  in  connection  with  small  stones,  it  iK-ing,  according  to  Schuppel, 
impossible  for  .1  stone  of  more  than  i  cm.  diameter  to  pass  into  the  duct.  Large  sttines  may 
occasionally  simulate  Impaction  by  temporarily  wedging  themselves  in  the  narrow  p.nrt  of 
the  gall-hl.idder  or  mouth  of  the  duct.     The  stones  may  pa.ss  through  without  trouble,  or  may 
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be  detained  for  a  lime,  during  which  the  patient  suRen  from  muscular  spasm  and  pain,  then 
pa^  on,  or  they  mny  be  held  pentianenUy.  The  stones  escaping  from  the  gall-bludiler  usually 
Imlgc  in  the  beginning  of  the  cystic  duct.  In  disease  of  thL*  tommon  duct  stones  may  |iass 
rrom  tlie  cystic  into  tlie  hepatic  duct.  Ttie  ductus  cliulcdoclius  h>  usually  large  (enough  to 
permit  the  passage  of  any  calculus  that  can  enter  it  from  either  of  the  other  ducts,  and  is, 
therefore,  seldom  the  seat  of  ohstruciinn.  Coiirvoisier  has  collected  177  caseA  of  obstrucllon 
of  the  common  duct  in  which  the  calcuhu  was  situated  at  the  be};inning  of  the  duct  in  17.  at 
its  center  in  19,  close  to  the  duodenum  m  20,  and  in  the  papilla  in  41.  In  a6of  the  cases  the 
duct  was  full  of  stones. 

The  efiPect  of  the  accident  is  obsiructiun,  the  stunc  acting  as  a  plug  beyond  wliich  no  bile 
can  pass.  If  the  stone  lodges  in  the  cystic  duct,  jaundice  usually  does  not  occur,  and  the 
entrance  and  exit  of  fluids  from  the  gall-hladder  are  alon<;  prevented.  As  ihe  secretions  of 
the  gall-bladder  walls  continue,  it  might  be  supposed  that,  exit  being  prevented,  the  organ 
would  dilate  consnierahly.  This  is,  however,  not  usually  the  cxse.  as  in  87  cases  studied  by 
Courvoisier  in  only  17  was  the  gall-hladder  dilated.  Thf  probahle  explanation  is  that  Ihe 
repealed  mflamm.^tor>'  reactions  brought  about  cause  a  tliicUenmg  of  the  walls  of  the  gall* 
bladder  by  which  its  disicntloo  is  prevented. 

Wlien  the  stones  enter  the  hepatic  duct,  the  outflow  of  bile  from  the  Ihrer  is  prevented  and 
jaundice  folluw.s.  Tlierc  is  usually  much  pain.  If  the  stone  b  unable  to  move,  the  result  of 
its  presence  ts  the  formation  of  a  pouch  or  diverticulum  in  the  duct,  the  bile  subsequently 
flowing  by  the  partly  encapsulated  stone. 

Stonein  the  common  duct  causes  enormous  distention,  Frerichs  havingseen  a  cosr  in 
which  it  was  eight  inches  long  and  five  inches  in  diameter.  The  dilatation  not  only  affects 
the  common  duct,  hut  aU*  the  hepatic  duct  and  its  radicles.  It  is  always  associated  with 
jaundice.      There  are  much  pamand  vomillng. 

A  very  serious  result  of  the  presence  of  a  gall-stone  ts  ulceration  through  the  wall  of  the 
gall-hladder  or  duct*.  Such  pcrfomtion  is  not  at  all  uncommon,  Courvoisier  observing  it  in 
499  out  of  1800  cases  of  cholelithiasis. 

The  most  frequent  perforation  is  by  ulceration  through  the  external  anterior  surface  of 
the  body ;  the  next  most  frequent  course  of  the  calculus  is  into  the  duodenum ;  next  into  the 
peritoneal  cavity. 

Tlic  following  is  Courvoisier's  tible  of  499  cases : 

Fistulous  communications  between  different  parts  of  the  biliary  system    .  8 

perforation  of  the  portal  vnn    .    .        5 

Perforation  into  the  peritoneal  cavity  ...  70 

Perforation  into  the  peritoneal  pouches ^9 

Perforation  of  retroperitoneal  tissues  .    .  3 

Perforaiiun  of  the  stomach 13 

Pt-rfo ration  of  duodenum 83 

Per^sratioiv  of  jejunum    .    .  i 

Perfonition  of  ileum 1 

Perforation  of  colon    ....  39 

Perforation  of  Tirinar\*  tract  ...  7 
Perforation  of  pleura  and  lung                                                                    .04 

Perforation  extcmally     . .  .    196 

•499 
Doubtless  many  internal  perforations  are  never  discovered.  The  effect  of  perforation 
necessarily  varies  with  the  course  taken  by  the  stone.  The  [>eritoneal  perforations  arc  apt  to 
be  follow^ed  by  fatal  peritonitis  in  cases  with  cholecystitis  of  an  infectious  nature.  Erosion  of 
the  portal  vein  may  cause  fatal  hemorrhage,  though  thrombosis  nearly  always  occurs.  On  the 
other  hand,  ulceration  into  the  intestine  may  be  fallowed  by  the  escape  of  the  stone  by  the 
rectum  and  repair  of  the  fistula.  Some  of  the  large  stones  which  have  entered  the  intestine  in 
this  manner  have  been  known  10  cause  its  obstruction.  Thoracic  perforations  usually  result  in 
abscesses  of  the  rnedia'ttinum.  Perloration  into  the  stomach  causes  vomiting  and  the  expul- 
sion of  the  calculus.     'ITie  fistula  may  subsequently  close  perfectly. 

One  of  the  interesting  symptomi  of  cholelithiasis  isy<*trr,  which  closely  resembles  m.ilarial 
fever  and  is  frequently  called,  after  its  observer,  "  Charcot's  irttermitftmt."  or  "  ktfaht  imttr- 
mitfent,"  TTie  condition  begins  with  a  chill  and  a  rise  of  temperature  to  104°,  105**.  or  even 
106*  F.:  the  patient  then  sweats  profusely,  the  temperature  declines,  and  an  intermission 
occurs,  followed  by  a  repetition  of  the  phenomenon.  'Vhr  fever  seenif*  to  depend  np*in  some 
leukomoin  retained  by  the  calculus  ;  as  soon  ns  the  stone  escapes,  the  fever  disappears. 

DISEASES  OF  THE  PANCREAS. 

Congenital  malform&tlont  of  the  pancreas  are  unirn|K>riant.  The  organ  is  rarely  absent, 
except  in  cases  of  acardia.  etc. 

The  organ  not  infrequently  consists  of  scpnrated  segments.  The  most  frequent  of  these  is 
found  lying  in  the  curve  of  Ihe  duodenum,  and  rrpresents  a  separation  of  the  head  from  the 
organ.  It  is  sometimes  called  pancreai  minus,  and  may  have  its  duct  fduct  of  Santorini)  com- 
municating with  tlie  intestine  directly  or  emptying  into  tlie  main  pancreatic  duct  (duct  of 


UMb^ 


D/SEASES  OF  THE  PANCREAS. 


507 


Wirsung).  Accessory  pancreali  arc  not  inrrcqucnl.  the  most  interesting  consisting  of  ^mall 
detached  frLigments  v>hich  are  situated  between  the  coats  of  the  stomach  or  (he  intestine,  com- 
municating with  the  interior  of  cither  organ  by  ducts  of  their  ovm.  These  UiUe  bodies  some- 
times fomt  smalt,  tumor-like  projections  upon  the  raucous  surface  of  the  stomach  or  intestine, 
and  may  readily  be  mistaken  for  nropl.i&ms.  When  examined  miL'roBCopic~\lly,  iliey  suggest 
adcnonu,  but  upon  careful  caainiiiation  arc  found  to  have  a  structure  idcntiml  with  the 
pancreas. 

Anemia  of  the  pancreas  i^  a  rare  pathologic  condition  and  leads  to 

atrophit:  changes. 

Hyperemia  of  the  pancreas  is  unimportant.  It  may  be  the  preliminary 
of  inllanimaiion,  or  may  result  from  excessive  physiologic  activity.  Passive 
hyperemia  may  lead  to  some  increase  of  connective  tissue  in  the  organ.  It 
is  frequent  in  aUohohcs. 

Hemorrhage  or  apoplexy  of  the  pancreas,  also  called  acute  hrmor- 
rha^^ii  pancreiititis^  is  a  rare  and  i>cct:liar  aticction  of  vague  origin.  It  occurs 
into  the  intcralvcolar  and  perijjaiicreatic  tissues.  The  condition  may  be  fatal 
from  refiex  jjaralysis  of  the  heart  through  the  semilunar  plexus  and  nerves  in 
the  vicinity  of  the  celiac  arterj-.     The  entire  |iancreas  is  usually  affei  led. 

As  causes  of  the  affection,  venous  stasis,  diseased  vessels^  tissue  necrosis, 
inflammation,  traumatism,  and  neoplasms  may  be  mentioned. 

In  cases  that  recover  the  blood  is  absorbed  and  more  or  less  induration 
follows.     Cysts  arc  occasionally  formed  after  hemorrhage. 

Atrophy  of  the  pancreas  is  not  infrequent  and  is  of  regular  occur- 
rcnt  c  in  old  age.  It  also  follows  loral  dislurlianrcs  of  the  cin  illation,  maras- 
mus, diabetes^  tathexia,  etc.  The  organ  becomes  reduced  in  size,  flaccid, 
and  is  often  dark  in  color. 

The  atro)>hii:  pant  reas  of  diabetes  ts  said  by  Hansemnnn  to  differ  from 
simple  atro]ihy  in  ihal  it  <  onsisls  of  an  interstitial  inBanmiation  associated 
with  granular  kidney,  etr.  It  leads  to  disappearance  of  the  parenchyma, 
with  increase  of  the  ronneriive  tissue.  The  organ  often  becomes  intimately 
united  with  the  conmMtivc  tissue  of  surrounding  |>arts.  Opie  has  found  that 
in  the  |jancreas  of  diabetes  the  chief  change  is  a  hyaline  degeneration  of  the 
islands  of  Ijngerhans.  In  sin^])le  cachectic  atroi)hy  the  organ  is  always 
sharply  se[>aratcd  from  the  surroimding  tissues.  In  the  dial>etic  atrophy 
there  is  a  distinct  loss  of  thickness;  in  simple  atrophy  there  is  general 
dinnnution  in  sl/c.     The  or^aii  may  he  reduced  lo  half  its  bulk. 

Inflammation  of  the  Pancreas. —  It  is  doubtful  whether  or  not  there 
is  a  true  parenchymatous  irifianimation.  If  so,  il  is  seen  in  the  cloudy  swell- 
ing occurring  in  inferlious  and  toxic  .conditions.  This,  however,  may  be 
only  the  early  stage  nf  rapid  degeneration. 

Acute  purulent  pancreatitis  is  a  rare  affection,  similar  to  acute  puru- 
lent |)arotitis.  The  organ  becromes  swollen,  hyperemic,  and  of  woody  hard- 
ness. The  [jurulent  change  may  consist  of  a  diffuse  infiltration  or  an  even 
distribution  of  miliary  foci  with  occasional  distinct  abscesses.  In  very  severe 
cases  the  entire  organ  itiay  be  transformed  into  an  abscess  surrounded  by 
thickened  connective  tissue.  , 

The  inflammation  is  rarely  primary,  usually  depending  ui>on  inflamnaaiion 
of  roniiguous  organs,  the  most  fre(|uent  being  i)erforation  of  gastric  ulcer 
and  suppurative  lymphangitis.  Secondary  necrosis  and  gangrene  of  the  pan- 
creas sometimes  result  in  ])erforation  of  the  posterior  wall  of  the  stomach. 

Primary  inflammation  of  the  pancreas  probably  dejiends  upon  the  entrance 
of  the  colon  bacillus,  streptococcus,  or  typhoid  I^acillus  into  its  ducts. 

Chronic  pancreatitis  is  usually  an  indurating  process  by  which  the  organ 
becomes  either  increased  or  diminished  in  si/c,  very  hard  and  dense,  and 
often  of  cartilaginous  consistence.  The  microscope  shows,  in  addition  to 
the  increase  of  connective  tissue,  more  or  less  atrophy  of  the  parenchyma. 
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It  15  frequently  secondary  to  inflammation  or  ulcer  of  the  stomach,  with 
adhesion  to  the  {pancreas. 

Alcoholics  often  have  cirrhotic  pancreati.  Congenital  syphilitics  are  also 
said  to  have  indurated  pancreaii. 

Syphilitic  pancreatitis  and  tuberculous  pancreatitis  are  rare  affections. 
In  the  former  may  be  mentioned  the  congenital  syphilitic  cirrhosis  of  the 
pancreas.  Gumma  of  the  pancreas  is  very  rare,  only  a  few  cases  having 
been  reported.  Tuberculous  disease  occurred  secondarily  in  the  fancreas  in 
9  per  cent,  of  the  cases  carefully  studied  by  Kudrcwetaky.  The  form  usually 
seen  is  the  miliary  tubercle.  Rarely  large  caseous  excavations  are  seen  dis 
charging  through  the  dm  is 

Degenerations  and  Infiltrations  of  the  Pancreas. — Fatty  infil- 
tration, or  lipomatosis,  is  a  rather  frequent  affection  of  the  pancreas.  It 
consists  of  a  deposition  of  fat  in  the  interlobular  connective  tissue  of  the 
organ,  and  a  consei]ucnt  pressure  atrophy  ot  the  parenchyma  of  the  organ. 
The  condiiion  orcurs  in  obesity,  and  occasionally  in  marasmus.  It  may  lead 
to  complete  disappearance  of  the  pancreatic  tissue.  In  some  cases  the  pan- 
creatic cells  themselves  show  signs  of  fatly  infiltration. 

Fatty  metamorphosis  of  the  pancreas  occurs  in  the  course  of  severe  in- 
fection and  itilcixication.  To  the  naked  eye.  the  [>ancreatic  tissue  has  a 
cloudy  white  color. 

Fat  necrosis  or  adipose  tissue  necrosis  is  a  p>cculiar  condition  sometimes 
seen  as  a  result  of  jianrrcatic  disease.  It  was  first  described  by  Balser,  and 
is  characterized  by  the  occurrence  of  small,  punctiform,  miliary,  or  larger 
areas  in  the  i>ancreas.  These  have  an  opatjue  grayish  or  yellowish  color. 
Sometimes  neighboring  areas  become  confluent  and  embrace  a  considerable 
part  of  the  pancreatic  tissue.  The  entire  organ  nuy  be  involved.  In  the 
invaded  areas  there  is  first  a  necrosis  of  the  fatty  tissue  of  the  ]>ancreas,  and 
subsequent  necrosis  of  the  adjacent  pancreatic  parenchyma. 

When  examined  microscopically,  the  cells  of  the  affected  part  are  anuclear, 
and  the  falty  tissue  which  has  undergone  destruction  shows  fat  crystals  and 
calcareous  deposits.  The  whole  mass  has  a  marked  affinity  for  hematoxylin 
stain. 

Reactive  inflammation  is  nearly  always  seen  about  the  areas;  hemorrhages 
sometimes  occur  within. 

Sometimes  distinctly  encapsulated  nodes  are  observed,  which,  when  opened, 
are  filled  with  mushy  nia.sses  oi  fat-crv'stals,  calcareous  matter,  etc. 

The  necrotic  tissue  is  not  only  observ-ed  in  the  pancreas,  but  also  in  the 
fatty  tissue  of  the  omentum*  in  the  subperitoneal  fat.  and  in  the  mesentery. 

The  experiments  of  Williams  upon  fat  necrosis  indicate  that  it  def)ends 
upon  the  action  of  escaped  pancreatic  juice  upon  the  fatty  tissue. 

Amyloid  disease  of  the  pancreas  nirely  becomes  sufficiently  important 
to  attract  attcntioTi. 

Pigmentation  of  the  pancreas  occurs  in  alcoholics,  together  with  pig- 
mentation of  the  muscular  coat  of  the  intestine.  Local  ]ngmentations  occur 
in  consei|uence  of  atrophy  and  hemorrhage.  The  pigment  is  present  in  the 
epithelial  cells  in  the  form  of  granules  of  a  brownish  or  yellowish  color,  'llie 
pigment  seems  not  to  contain  iron.  In  marked  cases  the  connective  tissue 
may  also  cotUain  pigment-granules. 

Tumors  of  the  Pancreas. — Sarcoma  of  the  pancreas  is  rare.  The 
few  cases  recorded  have  been  of  the  round-cell  ^aricty.  An^t^osatroma  has 
also  been  obser\'ed.     SffonJary  sarcomit  is  seen  in  cases  of  sarcomatosis. 

Adenoma  of  the  pancreas  is  frequent.  The  tumors  usually  originate  as 
more  or  less  circumscribed  nodes,  most  frequently  in  the  head,  sometimes  in 
the  body,  sometimes  in  the  tail  of  the  organ.     They  soon  spread,  and  not 
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infrequently  result  in  the  formation  of  a  mass  involving  the  pancreas,  bile- 
dutts,  duodenum,  i^'lorus.  and  other  neighboring  viscera.  The  entire  normal 
stnicture  of  the  organ  may  be  destroyed. 

The  tumors  arc  usually  firm,  grayish-white  in  color,  and  are  scirrhous, 
soft  tumois  being  rare.     Colloid  cancer  has  been  described. 

The  growth  of  the  tumor  about  the  bile-ducts  not  infrequently  leads  to 
obsirtiLlion  and  irleni-s.  There  arc  nearly  always  secondary  nodes  in  the 
neighboring  lymphatic  gJands  and  in  the  liver.  The  vertebral  column  may 
be  eroded  or  infiltrated.  The  vena  cava,  vena  porta,  or  vena  mescnterica 
superiora  may  become  invaded  with  thrombi  and  seriously  embarrass  the 
abdominal  circulation. 

The  microscopic  study  of  the  tumors  usually  shoi^'s  that  the  cells  originate 
from  the  parenchyma  of  the  organ.  Occasionally  they  grow  from  the  cylin- 
dric  epithelium  of  the  ducts, 

OlKilniction  of  the  ducts  of  the  jiancreas  may  lead  to  cyst  formation. 

Secondary  carcinoma  of  the  organ  is  frequent  in  general  carcinomatoses 
and  from  local  carcinoma  in  the  neighborhood. 

Pancreatic  Calcuill. — CakuH  are  ucca^mnnlly  fuund  in  tlic  pancreatic  ducUs  in  the  funn  of 
coar^•.•  cr.uns  diMribuTod  throuf^hout  ihc  system  of  ducts,  or  as  distinci  ovnl.  smooth,  or  nodit- 
Uted  concretions,  i  hey  may  Im:  single  or  mulriplc  The  chief  ingredients,  like  those  of  the 
salivary  calculi,  are  carlionatt:  .-ind  phosphate  of  lime.  The  &l)a|K>  of  the  calculi  15  &omelinies 
very  peculiar,  as  they  usiwlly  form  incrustations  upon  the  ducts  and  often  have  patulous 
centers,  and  may  appear  branched,  corresponding  to  the  duels  in  which  they  arc  formed, 
They  usually  excite  more  or  less  inflammation  of  the  affected  parts,  sometimeii  suppurative, 
someiirnes  cirrhotic.  Not  infrequently  the  result  of  their  presence  is  obstruction  of  ihe  duct, 
with  rrtentitJii  of  il^  iccreiion  and  the  formation  of  pancreatic  cysis  in  pancr^afic  rauuia. 

Obstruction  of  Wlrsaiic's  duct  can  occur  in  consequence  of  morliid  growths,  calculi, 
cicntricea.  and  inspissated  secretions.  The  tisual  result  of  the  obstruction  is  dilatation  and 
cyst  furmntion.  'Vhc  cysts  more  commonly  involve  the  ljranche»  than  the  main  duct,  and  are 
more  frequent  in  the  head  of  the  pancreas  than  elsewhere.  They  conuin  clear  fluid  or  the 
CK>aients  may  be  inspissated.     Rarely  they  are  purulent. 

DISEASES  OF  THE  PERITONEUM. 

Occasional  con^nltal  malformatlonfl  uf  the  peritoneum  arc  seen.  Sometimes  the  funic- 
ular portion  of  ihi-  [Jt'iiloneurn  lails  lu  mute,  after  descent  of  the  trsticlc  into  the  scrnluro, 
leaving  a  permanent  cnmiruinication  between  the  pcniuneai  cnvity  and  cavity  ijf  the  tunica 
Viiginatis  testis.  At  times  ihe  omentum  is  absent  or  very  small ;  at  other  times  it  is  unusually 
large  and  relaxed,  so  a-,  easily  to  descend  into  a  patulous  ingiunal  canal.  The  mesentery  not 
infrequently  shows  variations  in  its  length. 

In  cases  in  which  the  peritoneum  is  not  normally  developed  the  raovemeni  of  the  intes- 
tines may  he  interfered  with.  Openings  in  the  mesentery  or  omentum  sometimes  occur,  and 
miiy  he  occasional  causes  of  strangulation  in  internal  hernias. 

Hyperemia  of  the  peritoneum  precedes  the  early  stages  of  inflamma- 
tion. 

Passive  hyperemia  is  uf  liltlc  iiiii»oriance.  It  is  seen  in  cirrhosis  of  the 
liver  and  in  other  affcriions  with  |)ortal  congestion.  Dilatation  and  tortu- 
osity of  the  veins  are  observed,  together  with  small  hemorrhages  inio  the 
subperitoneal  tissue, 

Hypostatic  congestion  can  be  seen  at  autopsy  upon  the  serous  surface  of 
links  itf  ihc  intestine  which  occupy  the  ciei>cndent  iwirls  of  the  cadaver. 

Hemorrhage  into  the  subperitoneal  tissue  is  common  in  the  form 
of  petechi.-e  an<l  irrcKular  liJotches  and  stripes,  especially  along  the  vessels  of 
the  mesentery  and  omentum.  They  occur  in  asphyxia,  in  jjassive  conges- 
tion, and  in  certain  intoxiralJons  and  infections. 

Hemorrhage  into  the  peritoneal  cavity  follows  rupture  of  the 
blood  vessels.  It  is  seen  in  many  traiiniaiic  injuries  with  rupture  of  the  vis* 
cera,  follows  nipture  of  alKlominal  aneurysms  and  extra-nlerinc  prcKnancy 
with  rupture  of  the  cyst,  and  rupture  of  the  spleen  in  leukemia  and 
malaria. 
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The  blood  descends  to  the  dependent  parts  of  the  peritonea!  cavity,  and 
if  the  patient  lives,  undergoes  absorption.  Even  when  the  blood  coagulates, 
it  causes  no  particular  irritation  and  is  readily  absorbed,  causing  no  pentia- 
nent  changes.  Adhesions  may  succeed  peritoneal  hemorrhage  with  coagula- 
tion. 

Should  liacteria  enter  simultaneously  with  the  escape  of  blood  into  the 
peritoneum,  the  results  are  less  favorable,  peritonitis  being  the  certain  out- 
come. 

Ascites  or  serous  fluid  in  the  peritoneum  is  a  very  common  affection.  Ft 
occurs  in  hydremic  conditions  in  kidney  disease,  in  various  cachectic  dis- 
eases, in  pulmonary  and  cardiac  diseases,  but,  above  all,  in  obstruction  of 
the  porta!  lirculation.  The  most  frequent  is  cirrhosis  of  the  liver.  It  may 
also  occur  in  such  local  diseases  of  the  peritoneum  as  tuberculosis,  sarcoma- 
losis,  etc. 

The  dropsical  condition  is,  in  most  instances,  the  result  of  increased 
transudation  from  the  blood  vessels.  In  cases  of  tuberculosis  and  sarcoma- 
tosis  it  may  have  something  to  do  with  obstructive  changes  in  the  lymphatic 
circulation. 

'I'he  <]uantit>'  of  fluid  contained  in  the  peritoneal  cavity  may  reach  several 
gallons.  It  is  a  clear,  straw-colored  fluid,  much  like  normal  urine  in  appear- 
ance. In  rare  cases  it  is  colorless.  It  very  rarely  appears  like  milk,  from 
admixture  with  chyle.  The  fluid  contains  albumin — less  than  3  jjer  cent. 
It  doe:^  not  coagulate  spontaneously. 

In  cases  of  hydrops  of  the  peritoneum  the  membrane  itself  may  be 
iioniial  in  appearance,  but  is  Lusually  changed  by  maceration  and  infiltration 
so  as  to  be  dulled  upon  the  surface  and  somewhat  thickened.  The  subj^jeri- 
toneal  cellular  tissue  and  fat  may  be  edematous  and  translucent,  like  jelly. 
Souielimes,  when  of  prolonged  duration,  it  is  studded  with  niimite  grayish- 
white  dots  consisting  of  granulation  tissue.  These  are  indisdnguisliahle 
from  tubercles  by  the  unaided  eye. 

Sometimes  the  fluid  accumulates  beneath  the  peritoneum,  between  it  and 
the  muscular  tissues.  This  was  called  hydrops peritofHTChy  the  older  writers, 
in  contradistinction  \s>  hydrops  oitunti,  when  the  fluid  accumulations  occurs 
between  the  layers  of  the  omentum. 

"  Milk  spots"  u[)on  the  peritoneal  surface  of  organs  are  very  frequent. 
They  resemble  the  '*  milk  spots  "  or  friction  scleroses  of  the  heart,  but  are 
usually  more  extensive  and  much  thicker.  They  may  calcify,  and  beneath  a 
smooth  or  sometimes  rather  porous-looking  surface,  a  free  distribution  of 
hme-saks  may  be  present.  These  spots  are  most  common  upon  the  spleen, 
next  most  common  upon  the  diaphragmatic  surface  oi  the  liver.  The  mode 
of  their  formation  is  uncertain.  It  seems  impossible  that  friction  can  ex- 
plain it. 

Acute  peritonitis  may  be  of  primary  or  secondary  origin-  fiirch- 
Hirschfeld  divides  them  into  : 

Primary — Idiopathic. 
Secondakv — I.   Metastatic. 

2.  Continuity. 

3.  Perforation. 

Primary  acute  peritonitis  is  supposed  to  be  of  hematogenous  origin  and 
to  defiend  upon  the  transportation  of  pyogenic  bacteria  from  remote  |:>ans  of 
the  body — felons,  leg-ulcers,  etc. — to  the  peritoneum,  where  an  acute  inflam- 
matory process  is  established.  It  sometimes  occurs  in  nephritis,  polyarthritis 
rheumatica,  pyemia,  and  rarely  in  the  acute  exanthemata,  In  rare  cases 
peritonitis  occurs  spontaneously — /.  e.,  without  any  primitive  lesion.     It  is 
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only  this  form  that  Birch-Hirschfeld  would  regard  as  primary,  the  others 
being  metiistadc  and  sccondar)'. 

Secondary  acute  peritonitis  is  nimh  more  fretiuent  and  depends  \\\\oxv 
local  damage  of  the  [jeritoneunvr  brought  about  by  traumatic  injuries  and  by 
diseased,  especially  suppuraiive.  conditions  of  the  various  organs.  Bacteria, 
of  which  the  Streptococcus  pyogenes,  Bacillus  coli  communis,  Staphylococcus 
pyogenes  aureus  and  albus,  and  pneumococcus  are  the  most  frequent,  are 
exciting  causes.  The  disease  is  set  up  by  continuity  of  tissue  and  invasion 
through  the  lymphatics. 

The  lesions  most  frequently  predisposing  to  peritonitis  are  pueri)eral  infec- 
tions of  the  female  genital  aptiaratus.  ])erforating  ulcer  of  the  stomach  and 
intestine,  especially  of  the  vennifonn  appendix,  intlammalion  of  the  intestine, 
stomach,  liver,  gall-bladder,  spleen,  internal  sexual  organs,  bladder,  pancreas, 
kidneys,  spinal  column,  pelvis,  pleura,  diaphragm,  ulcers  of  the  intestines 
descending  to  the  serosa,  gangrene  of  the  intestine  or  omentum,  and  such 
intenial  accidents  as  intussusception,  voKoilus,  strangulated  hernia,  etc. 

Peritonitis  in  new-bom  children  may  depend  upon  septic  infection  of  the 
umbilicus. 

The  morbid  appearances  will  vary  according  to  the  severity,  extent,  and 
duration  of  the  affection.  It  may  l>e  a  purely  local  afieclion,  limited  to  nar- 
row confines  above  and  about  an  intestinal  ulcer  or  other  small  lesion  ;  it  may 
invade  an  extensive  region  of  the  abdomen,  as  in  typhlitis  and  appendicitis, 
or  it  may  be  general  to  the  entire  peritoneum. 

The  inflammation  begins  with  hyperemia,  but  soon  is  characterized  by  a 
serous  or  serofibrinous  exudation,  which  becomes  purulent.  Many  cases  are 
purulent  from  the  beginning.  Sometimes  they  are  serous,  with  a  few  floating 
fibrin  llotculi  ;  sometimes  they  are  hemorrhagic. 

When  the  amount  of  exudation  is  small  and  the  severity  of  the  cast?  not 
great,  the  inflamnialory  exudation  is  seen  to  spread  over  the  most  aflected 
parts,  in  the  form  of  a  whitish,  creamy  layer.  The  suii'ace  of  the  intestines 
is  always  dulled,  from  hyperemia  and  alteration  in  the  endothelial  cells  of  the 
.serosa.  A  creamy  layer  of  fibrin  and  leukocytes  usually  clings  to  the  surfaces 
of  the  organs. 

If  the  disease  is  more  wide-spread  and  the  exudation  more  considerable, 
it  collects  in  the  form  of  pnnilent  liquid  in  the  dependent  i)arts  of  the  ab- 
dominal cavity,  or  in  pockets  between  partially  adherent  suHaces  of  intestine, 
ouienlum,  abdominal  wall,  etc. 

In  severe  cases  ihc  lieriloneura  shows  disiincl  signs  of  maceration,  infiltra- 
tion, and  fiartial  disorganization.  This  is  probably  best  seen  upon  the  serosa, 
which  may  be  transformed  to  a  softened,  discolored,  easily  lacerable  tissue, 
which  can  often  be  stripped  off  of  the  subjacent  muscular  coat. 

Adhesions  are  early  formed  between  adjacent  loops  of  intestine,  between 
intestine  and  abdominal  wall,  between  the  stomach  and  liver,  etc.  These 
originally  consist  only  of  sticky  fibrin,  but  are  transformed  to  connective 
tissue  during  the  [)rocess  of  repair. 

In  the  purulent  peritonitis  which  usually  foilows  perforation  of  the  intes- 
tine the  pus  separates  into  liquor  jturis  and  corpuscles,  the  latter  sediment- 
Ling  in  the  dependent  parrs  of  the  abdominal  cavity.  When  there  is  subse- 
quent escape  of  fecal  matter  into  the  abdominal  cavity,  the  pus  very  often 
has  an  exceedingly  disagreeable  fetid  odor,  and  the  abdomen  may  contain 
gas,  which  escapes  with  an  audible  sound  when  the  cavity  is  Of>ened. 
Looil  peritonitis  ust^ally  recovers.  'I'he  extidate  is  al>sorbed,  as  a  rule,  but 
when  there  has  been  nuich  suppuration,  an  abscess  usually  forms.  This  nuiy 
rupture  externally  or  into  the  bowel,  or  may  remain  for  a  long  time  encap- 
sulated. 
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General  perilonitis  is  amimoDif  a  iatal  aAectsoiL,     ^MieD  recovery  occms 

in  either  local  or  general  peritonitis,  an  almost  constant  sequel  of  the  indaai- 
nutory  procesi  b  the  formation  of  ati/usifitu,  where  fibrin  has  glued  ac^aocnt 
waaia^ja  of  poiioncum  tctgcthcr.  As  time  psscs  the  adfaeaoos  yield  to  txac- 
tion  and  fiittUy  appear  a«  fitmmi,  noMttinwi  afanost  tendinous,  cofdsw  They 
may  be  so  otmaerous  aft  to  bind  together  most  of  the  abdominal  risceta,  and 
the  intestine  may  lose  its  free  tubular  form  and  become  fixed  and  nnited  into 
a  maM  that  resembles  a  solid  organ  with  a  tortuous  canal  pasang  thnwigjh  it. 
The  omentum  \s  drawn  up  early  in  peritonitis,  leading  the  soiftoe  of  the 
intestinei  exposed.  It  later  !»uflrers  union  of  its  component  layeis  and  adhe- 
sion to  neighlx>ring  organs. 

The  i:ap*ulc*  of  the  abdominal  organs  are  sometimes  thickened  by  the 
i<ritonitJs;  more  frerjucntly,  however,  in  chronic  than  in  acute  peritonitis. 
when  the  union  lietween  contiguous  surfaces  of  the  inflamed  peritoneum 
talced  place  early,  it  may  save  the  patient  from  the  spread  of  disease  by 
localizing  it,  an  abscess  forming  between  the  layers. 

In  rare  cases  of  recovery  from  general  purulent  peritonitis  the  pus  from 
the  atidoniinal  cavity  may  be  externally  discharged  by  rupture  at  the  umbili- 
cus, (Specially  in  children. 

In  cases  of  rcsoqnion  collections  of  pus  may  remain  for  a  long  time  here 
and  there,  and  eventually  1>e  discharged  by  perforation  into  the  intestine. 
Such  rollections  may  remain  enca{>sulaied. 

Chronic  peritonitis  may  result  from  the  acute  form  by  failure  of  the 
exudate  to  undergo  complete  alworption.  so  that  collections  of  cncajisulated 
pus  rcrnain  to  continue  the  irritation  and  form  unions  with  the  surrounding 
organs  and  lissnes  or  cover  them  with  thick  fibroconnective-tissue  membranes. 

Chronic  local  peritonitis  also  occurs  in  consequence  of  chronic  disease  of 
the  organs,  and  leads  to  fibrous  thickenings  of  their  capsules.  This  is  par- 
ticularly the  case  with  the  liver — perihejiatiiis— and  the  spleen — perisplenitis. 

The  disease  seems  to  be  especially  common  in  the  neighborhood  of  the 
female  genital  organs  where  the  uterus,  ovaries,  and  tubes  become  united 
with  eat  h  other  and  arc  dislocated,  thickened,  and  distorted  by  its  course. 

At  limes  it  may  be  general  and  extend  over  the  entire  peritoneum,  devel- 
oping without  any  apparent  cause  and  leading  to  the  formation  of  adhesions 
and  thickenings  everywhere. 

Chronic  |>eritonilis  alwa>'s  accom[xinies  tuberculosis,  and  is  fretjuent  in 
some  of  the  neophisms  of  the  fjeritoneum.  In  the  chronic  peritonitis  which 
w  frci|uctit]y  occurs  in  neopla-sms  of  the  abdominal  viscera  a  peculiar  thick- 
ening of  the  ca|>sules  of  the  spleen,  liver,  and  other  organs,  which  l»ecome 
thiik,  white,  and  smooth,  the  sharj)  edges  l>eirig  rounded  off,  is  often  seen. 
This  is  su^jgestive  of  the  icing  upon  a  cake,  and  has,  in  conse*ptencc,  been 
*;iM('«l  hy  the  (loniians  **  /utkemusguss,"  or  i<ing. 

Tuberculosis  of  the  Peritoneum. —  This  is  a  frequent  affection, 
wliirh  o<(:urs  in  about  15  per  cent,  of  cases  of  well-marked  tuberculosis. 

Homatogenous  tuberculous  peritonitis  is  not  infrequent  in  tul>erculosis 
of  the  hmgs  and  other  organs.  The  tubercle  kicilli  are  distributed  through 
tire  IiUkhI,  and  lead  10  the  formation  of  miliary  tubercles. 

To  the  naked  eye  the  tubercles  appear  as  small,  circumscribed,  grayish  or 
yellowish  dots  studded  over  the  ]>critoneal  surface.  They  may  occasion 
little  general  intlammation,  and  the  disease  may  progress  unob5er\ed  and 
unsuspected,  but  in  most  ciises  there  is  a  dropsical  effusion.  Uncomplicatt^d 
cases  arc  umiccompanied  by  suppuration,  and  when  the  abdomen  contains 
pus,  the  additional  presence  of  the  streptococci  and  staphylococci  may  be 
expected.      'I'hcsc  cases  are  called  fxuJativf  tuherculous  peritonitis. 

Lymphogenic  tubercles  arc  of  frequent  occurrence  in  consequence  of 
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loca!  tuljcrculosis.  Thus,  in  nearly  all  cases  of  tuberculous  enteritis  with 
ulrerations,  one  finds  miliary  tubercles  along  the  lyrnphalic  vessels,  extend- 
ing around  the  inicstine  in  an  annular  nianntr  or  radiating  in  all  directions. 
Very  often  the  vessels  themselves  can  be  ol^served  as  grayish  lines,  with  gray 
or  yellow  miliary  tubercles  here  and  there.  The  tissue  surrounding  the 
tuberculous  invasion  may  be  hvpcremic  and  may  contain  occasional  small 
hemorrhages.  Kibrin  may  be  dei>osited  upon  the  serous  surfaces  so  affected. 
The  usual  grayish  or  yellowish  lolor  is  occasionally  replaced  by  a  slate- 
colored  discoloration. 

Adhesions  are  frecjuent  in  tuberculasis  of  the  peritoneum,  especially  in 
the  cases  with  considemble  exudation,  and  result  from  coexisting  simple 
peritonitis,  rather  than  from  the  tubennluus  process  itself.  Tubercles,  how- 
ever, frequently  fonn  in  the  adhesions.  In  well-marked  cases  the  loops  of 
intestine  may  be  bound  together  and  smoothed  over  into  a  solid  organ  ;  the 
omentum  rolled  \\\\  and  ever)'where  adherent  ;  and  ihe  liver,  spleen,  and 
stomach  covered  with  miliary  tubercles  and  adherent  to  each  other  and  to 
the  diaphragm. 

I'he  female  sexual  organs  are  pnrticularly  prone  to  suffer  from  agglutina- 
tive i:hanges  when  affected  with  local  peritonitis,  and  in  tuberculosis  they 
are  frequently  so  densely  massed  and  lightly  adherent  as  to  be  almost  un- 
recognizable. 

rul)erculous  peritonitis  may  recover,  though  the  conditioits  governing  its 
recovery  are  unknown.  Curiously  enough,  it  seems  that  surgical  nunipula- 
tion  of  the  abdominal  cavity  in  .some  way  favors  convalescence.  The 
tubercles  recover  by  granulation  and  ci<atrization  ;  the  exudation  is  ab- 
sorbed, but  the  adhesions,  of  course,  remain. 

in  tuberculous  peritonitis  the  mesenteric  and  retroiJeriloneal  glands  are 
commonly  affected-  'Ihcy  are  nearly  always  enlarged  and  studded  with  gray 
or  yellow,  cheesy  tubercles. 

Tumors  of  the  Peritoneum. — Primary  hitnors  are  less  frequent  than 
those  of  meta.statir  origin  or  due  to  direct  extension  by  continuity  of  tissue. 

Of  the  connective-tissue  Xwxwor^^  fihroma,  Upoma^  myxoma,  sarcoma ^an^o- 
sarcoma^  iyrnphan^iotfta^  and  chyliin^oma  have  been  ol>ser\ed. 

The  lipoma  usually  develojis  from  an  epiploic  appendix  and  forms  a 
pedunculated  tumor,  prone  to  calcareous  infiltration,  and  is  sometimes  set 
free  in  the  abdominal  cavity  by  niplure  of  its  pedicle. 

Multiple  anglomata  have  been  seen  by  Rokilansky. 

Endotlielioma  is  one  of  the  most  important  tumors  of  the  periloneupi. 
It  is  of  not  iiifre*]uent  occurrence.  It  is  with  difficulty  in  most  ia.ses  that 
the  primary  sent  of  this  tumor  is  rerogni/ed,  but  it  is  probably  frequent  in  the 
omentum.  It  is  rarely  a  localized  tumor,  but  readily  distributes  over  the 
peritoneum,  so  that  when  the  body  is  examined  after  death,  the  retracted 
omentum  is  occu])ied  by  a  tunjor-mass  as  large  as  a  man's  hand,  which 
forms  the  chief  neoplastic  (Jevelo])uient.  Here  and  there  in  the  mesentery, 
broad  ligaments,  gastrosplcnic,  gastrocolic,  and  other  onienti  similar  but 
smaller  and  often  multiple  nodes  are  observed,  some  discrete,  !mt  the  greater 
number  connected  by  intermediate  bands  or  bridges  of  timior  growth.  The 
entire  visceral  and  rarely  the  f>arietal  surface  of  the  periionenm  is  more  or 
less  thickly  studded  with  niiliarv*  or  |)ea-sized  nodules,  and  the  surfaces  of 
the  larger  organs,  such  as  the  liver,  may  be  covered  with  a  thick  neoplastic 
layer  like  an  icing  (**  Zuckergussleber  " ). 

Carcinoma  of  the  perttoneum  is  alwav-s  secondary  to  carcinoma  of  the 
abdominal  viscera.  The  tumor  is  characterized  by  a  wide-spread  distribution 
of  nodules  of  all  sizes,  many  of  them  miliary  in  appearance,  studding  the 
surface  of  the  intestine  and  mesentery,  others  larger  and  flatter,  occurring 
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Rhinitis. — Acute  catarrhal  rhinitis,  or  acute  inflammation  of  the 
Schneiderian  membrane,  is  one  of  the  most  common  affections,  cs|>ecially 
in  the  acute  form  known  as  "coUl  in  the  head/'  or  coryza. 

Ettoio^'. — Coryza  is  iisLially  attributed  to  ** cold."  It  may  be  a  specific 
infectious  disease,  but  the  attempts  of  various  obser\crs  to  find  specific  liac- 
teria  in  the  st^creiions  have  failed.  Many  bacteria  are  always  present,  and 
among  them  some  of  the  familiar  bacteria  of  suppuration,  but  none  occurs 
so  regularly  or  in  such  numbers  as  to  sugj,'est  specificity.  As  corj'za  is 
ushered  in  by  constilutional  as  well  as  local  symptoms,  it  is  well  to  be  cau- 
tious about  regardinj^^  it  as  a  local  affection  depending  upon  micro-or^^n- 
isms.  Il  may  possil)ly  depend  upon  the  absoriition  of  poisonous  proiiucLs 
from  the  intestine  or  other  non-infectious  agencies.  Acute  catarrhal  rhinitis 
is  sometimes  set  up  by  the  inhalation  of  irritating  substances,  such  as  i>ollen, 
soap-bark,  ammonia,  etc.,  and  is  one  of  ihe  first  symptoms  of  measles, 
epidemic  influenza,  etc.  Acute  catarrhal  rhinitis  of  a  severe  type  also  some- 
times results  from  traumatism  and  from  the  inhalation  of  irritating  sub- 
stances, or  may  lie  micro-organismal  in  cases  of  infection  by  the  gonococcus 
and  in  the  purulent  forms  of  scarlatina,  small-jiox,  and  other  diseases. 

The  anatomic  lesions  accompanying  the  affection  are  few  and  by  no 
means  well  characterized.  The  mucous  membrane  is  congested,  and  the 
glands  in  process  of  active  secretion.  From  the  nose  there  is  a  profuse 
serous,  mucoserous,  or  mucopunilent  discharge.  \S'hen  this  discharge  is 
examined  microscopicaliy,  some  desquamated  epithelial  cells  and  leukocytes 
are  found. 

Chronic  catarrhal  rhinitis  usually  follows  frcfjuently  repeated  attacks  of 
the  aiutc  fonn,  but  not  infrequently  occvirs  in  consccjuencc  of  congenital  or 
acipiired  deformities  of  the  nose,  such  as  deflei  ted  septa,  misplaced  nasal 
l)oncs,  or  from  the  presence  of  polypi,  morbid  growths,  foreign  bodies, 
tumors,  etc,  and  in  some  cases  in  consequence  of  scrofulous  and  syphilitic 
diatheses.  The  excessive  use  of  tobacco  is  also  said  to  be  a  not  infrequent 
cause.  C'limate,  the  inhalation  of  irritating  dusts  and  vapors,  and  impedi- 
ments to  respiration  may  also  produce  it.     'I'wo  chief  forms  are  described  : 

I.  The  hyptrirnphic form  is  marked  bv  thi(  kcning,  congestion,  and  swell- 
ing of  the  mucous  membrane,  and  distention  of  its  veins,  especially  over 
the  turbinated  bones.  The  epithelium  becomes  hi|']>erplastic,  without  much 
tendcnt  y  to  desquamate.  The  glands  of  the  miiuosa  enlarge  and  become 
hy|>erfunctional.  The  secretions  from  the  nose  are  unusually  viscid  and 
mucoptinilenl.  The  nasal  f>assages  are  obstructed  by  enlargement  of  the 
lower  turbinated  bones  and  swelling  of  the  mucous  membrane  of  the 
septum.  There  is  commonly  hypertrophy  of  the  adenoid  tissue  of  the 
upper  part  of  the  phar>'n.x  ;  the  patients  usually  breathe  through  the  mouth. 
As  the  condition  persists  there  is  considerable  hyperplasia  of  the  connective 
tissue  beneath  the  mucosa,  especially  about  the  large  veins.     Myxomatous 
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foniuitions  resembling  polypus  may  be  observed  over  ihe  anterior  en<l  of  the 
middle  turbinated  bone. 

2.  The  atrophic  form  may  follow  the  hypertrophic  fomi,  or  may  occur 
as  a  primary  aflTeriion.  h  leads  to  an  enlargement  of  the  nasal  cavities,  with 
the  secretion  of  a  purulent,  yellowish  or  greenish  material,  which,  from  the 
presence  of  numerous  saprophytic  bacteria,  lias  a  disgusting  otior  {t>zr'na 
simpicx)^  and  dries  upon  the  walls  of  the  cavity,  forming  discolored,  greenish 
or  bloody  scabs  and  crusts.  "I'hcse  do  not  interfere  much  with  respiration, 
as  the  size  of  the  cavities  is  increased.  The  ciliated  epithelium  of  the 
mucous  membrane  is  lost,  and  becomes  replaced  by  s*|uanious  epithelium  ; 
the  hones  of  the  nose  may  atro]»hv  in  chronic  cases.  Ulcers  are  rarely 
formed,  but  erosions  are  common.  The  erectile  tissue  maybe  replaced  by 
newly  formed  connective  tissue,  and  the  columnar  epithelium  replaced  by 
squamous,  Simple  membranous  rhinitis  occasionally  follows  operations  on 
the  nose  and  the  application  of  the  actual  cautery, 

OiphtherUlc  rhinitis  is  generally  secondary  to  the  ordinary  pharyngeal 
form  of  di]>hthona,  but  niay  be  primary.  The  disease  may  be  true  diph- 
theria, or  may  dciJend  upon  other  micro-organisms,  as  the  streptococcus,  in 
scarlatina  and  erysipelas.  The  hypcremic  mucous  membrane  in  diphtheritic 
rhinitis  is  covered  t>y  a  pscudomcmbrane  which  has  a  grayish  or  a  yellowish- 
gray  color,  and  forms  a  more  or  less  continuoas  layer.  There  is  a  discharge, 
which  may  be  mucopurulent  or  at  times  blood  tinged.  The  specific  micro- 
organism of  diphtheria,  when  present,  can  be  demonstrated  by  the  ordinary 
bactcriologic  examination. 

Syphilitic  rhlnttts  is  rare,  except  as  syphilitic  coryza.  The  primary 
lesion  has  very  rarely  been  seen.  There  are  no  distinctive  features  by  which 
to  recognize  syiihilitic  rhinitis,  the  affection  consisting  simply  of  cr\-the- 
matous  patches  and  papules  that  may  ulcerate  and  lead  to  necrosis  and  exfo- 
liation of  the  cartiLigc  and  bones,  fiummaious  inflammations  sometimes 
occur  beneath  the  jieriosteum  or  perichondrium  of  the  nasal  tissues,  and 
bring  about  a  rlecp-scated  and  destructive  ulceration  of  the  sot't  parts.  The 
severity  and,  indeed,  the  naked-eye  appearance  of  the  condition  arc  charac- 
teristic. Still  more  so  are  those  cases  in  which  there  is  a  more  or  less  cir- 
cumscril)ed  destruction  of  the  bone  and  cartilages,  followed  by  a  sinking-in 
of  the  entire  nose  and  the  resulting  deformity  well  known  as  "  uidiiie  n&se.** 
These  inflammatory  conditions  are  commonly  as.-^ociated  with  the  putrefac- 
tion of  the  purulent  secretions  retained  within  the  nose  {ozena  syphi/itica). 
Drying  of  the  purulent  matter  upon  the  walls  of  the  nasal  cavity  causes  the 
formation  of  dirty-looking  crusts  which  are  removed  with  some  difficulty 
and  frequently  leave  abrasions.  The  gumma  seems  to  select  the  septum  as 
its  point  of  most  frequent  occurrence,  and  not  inlrecpiently  leads  to  its  per- 
foration.    Sanger  describes  a  primary  syj^hilitic  caries  of  the  nasal  bones. 

Tubercutoufl  rhinitis  is  rare.  The  condition  leads  to  the  formation  of 
submucous  tubercles,  which  may  soften  and  ulcerate  and  eventually  lead  to 
caries  of  the  bone  and  cartilages,  accompanied  by  a  slinking  discharge 
(ffzrua  tiihfrcuiosis).  Tubercle  bacilli  are  firescnt  in  the  discharges.  The 
tuberculous  ulcers  are  most  common  in  the  lower  part  of  the  nose  upon  the 
cartilaginous  septum.  The  primary  tubercular  lesions  of  the  nose  are  not 
infrequently  polypoid  in  form. 

Leprous  Rhinitis. — It  is  thought  by  Sticker  that  the  primary  infection  in 
lepra  usually  takes  place  in  the  nose.  The  nasal  lesions  are  constant  in  both 
the  nodular  and  anesthetic  form;  the  relapses  of  the  disease  always  begin 
with  nasal  symptoms,  and  the  lepra  bacilli  are  fin>t  found  in  the  nose.  The 
diseased  is  characterized  by  the  formation  of  erythematous  patches  and 
nodules.     There  are  not  infrequently  ulcerations,  ajid  there  is  a  mucopuru- 
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lent  discharge.  The  disease  may  extend  into  the  frontal  sinuses,  and  has 
been  known  to  |jenetrate  the  skull  and  lead  to  fatal  meningitis. 

Glanders  of  the  nose,  which  bometimes  occurs  in  the  human  subject,  is 
chararteri/ed  by  a  purulent  or  sanguinopurulent  catarrh.  In  the  mucous 
membrane  circumscribed  nodules  and  wide-spread  infiltrations  occur.  'J'hese 
suppurate  and  lead  10  the  formation  of  multii)le  ulcerations,  which  may 
unite,  extend  to  the  dee|x?r  tissue,  expose  the  bone,  and  lead  to  a  fatal  ter- 
mination. 

Tumors  of  the  Nose.^The  majoriiy  of  these  arc  known  to  clinicians 
and  surgeons  as/f/)//.  Four  kinds  are  usually  described  :  the  mucous,  the 
adenoinaioiis,  the  cystic,  and  the  lelangiei  taiic.  All  consist  of  a  stroma  of 
m>  xofibrous  tissue,  in  whiLb  are  numerous  mucous  glands  and  upon  which  is 
reflected  the  Schneiderian  membrane. 

'I'he  different  polyin  are  sufficiently  well  described  by  their  names.  They 
are  usually  pcdvinculated,  often  multiple.  They  most  commonly  arise  from 
the  mucous  membrane  covering  the  middle  turbinated  bone.  The  myxo- 
niaioiis  [lolyjnis  is  of  most  fretjuent  occurrence. 

Fibroma,  myxoma,  sarcoma,  chondroma,  osteoma^  and  osteofibroma  are 
all  occasionally  met  with  in  the  nose.  The  fibroma  may  be  highly  vascular, 
and  give  origin  to  severe  hemorrhages.  Carcinoma  sometimes  develops  from 
the  mucous  glands,  but  the  mO'^t  common  malignant  tumor  of  the  nose  is  the 
st^uamotis  tpithtHimta,  which  develoj)s  from  the  skin  of  the  upper  lip  and  alae 
nasi.  Tumors  of  the  nose  not  infrecjuenily  bring  about  a  deformity  of  the 
nose  well  known  as  *'/n',(,'/'r*"c,"  by  distending  the  nasal  cavities. 

Papilloma  is  rare  in  the  nares,  and  forms  only  about  15  per  cent,  of  the 
benign  tumors.  The  chondroma  is  very  rare.  Osteoma  grows  from  the  nares 
and  accessory  sinuses,  producing  deformity  in  some  c^ses. 

Adeooma  is  uncommon.  An^oma  is  also  a  rare  tumor,  usually  with  a 
myxomatous  stroma. 

Sarcoma  is  the  most  frequent  malignant  tumor  of  the  nose,  developing 
from  the  se[)tum,  floor,  and  outer  wall.  It  grows  ra]>idly,  and  is  prone  to 
bleed  at  the  slightest  touch.  It  is  almost  always  a  single  tumor,  sessile,  soft, 
dark  red,  and  vascular.      Its  presence  is  ac-companied  by  a  fetid  discharge. 

The  carcinoma  usually  begins  as  a  soft  papule  of  reddish  color.  It  is 
prone  to  undergo  early  ulceration,  and  then  presents  elevated,  infiltrated 
edges  and  a  sanious  base.      It  causes  an  early  swelling  of  the  lymphatics. 

Tumors  of  the  antrum  of  not  infrequent  occurrence  are  myxoma,  sar- 
coma, and  fibroma.     Cysts  arc  occasionally  seen. 

MylASU.— Flics  sometimes  cnuse  great  sufTerinc  and  oven  dcaih  bydepositinK  their  cggi  or 
larva:  in  the  nose.  Such  a  parasitic  invnsinn  is  rare  and  rnrely  bikes  pUice  nutsicie  of  ihe 
tropics,  leeches,  centipedes,  parwiRs,  and  uther  insects  have  entered  (he  nasal  cavities  and 
caused  cuntiricrable  suffering  until  removed. 

Foreign  Bodlaa.— (liiUlren  not  infrrqiicntly  intro<]uce  foreign  I'Odies,  which,  If  not  soon 
exp'M'  <l,  Tii.u  I't'cfimc  thf  cause  of  chronic  inflamnmlory  cmiditton^. 

RtllnoUtllB.— In  nc^irlv  nil  diseases  of  the  nose  there  arr  discharges  of  varied  cliiirnclcr, 
which  not  infrcqurndy  ore  rct-tinf d  within  the  nose  and  its  cavities,  where  they  inspiss;ite  and 
form  crusts.  These  crusts,  and  aUo  somelimcs  foreign  bodies  octidenlnlly  gaining  cntrnncc 
into  the  m\itie«  of  the  nose,  form  nuclei  upon  which  successive  Inyrrs  of  secretion  somrlimes 
drv,  or  upon  which  siiccewive  layers  of  mineral  matter  arc  deposited  from  the  secretions.  80 
thai  concretions,  of  which  lime  is  usuallv  the  most  im;Ktrl;uil  mineral  consliiuenr.  nrc  of  com- 
mon occurrence  in  the  nose.     Iliese  concretions  or  calculi  arc  known  as  rktttt>/ith.t. 

I'he  antrum  and  the  frontal  amuses  arc  subject  to  catarrh  and  acute  and  chronic  purulent 
inflammations. 

Some  mucous  iiccumulations  known  asmnoocvlai  arc  otnerved. 
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JIftiJ  AMtosjr. — Xi  »  ihamiriiMd  hf  miBeB  aad  sv^xng  of  the 
wmeom  mem^rfajic,  2  pnaaxy  anctt  of  aecstidn,  awl  kaer  by  the  aecreckm 
of  a  atJOiaauom  or  wwi  tii.  ■  pvndcst  fiiwfaip  U  is  cxccedingty  commooy 
aad  aoally  adecs  the  whole  laryax,  thoogh  occaaknaOy  it  obj  lie  i*'*'*!'^^ 
aod  ^vpcar  only  00  the  cptgftoctis  vocal  conK  cfic  When  tJae  canse  i*  of 
loti—uui  opaatiott  and  the  ronditioni  do  not  tpeetPy  iccnra  to  nonanl.  a 
tkrmtU  tarymgitis  devdopa.  The  vtaads  of  the  otpa  fenain  widened,  the 
epithctinm  betontw  deaqmmatttA,  afleimiced  tegeneiation  chbb  the  Ibcna- 
tioD  of  nore  or  loa  thifhmed  pntrhry  and  niilaiw  mn  infitnuiocis  with 
vonnd-ccib  lead  to  the  fotnotiou  of  drcoBacribcd  or  diinsed  tharkeniogs> 
When  die  tisMie  s  cijininrd  uuuonjo|acaPy,  the  only  ioDponaot  chaise  is 
a  voand-cell  infiltration. 

Grumlar  laryngitis  is  accompanied  \>j  enlargcmeot  and  widening  of 
the  mncooi  glands  on  the  lower  side  of  the  epigloctxs,  &ke  Tocal  cords,  and 
in  the  ventricles  of  the  Urrnx.  It  is  a  xkoc  oncoauDon  aflcctiooy  and  leads 
to  a  granular  appeacance  of  the  cisBues^  In  cases  of  long  doratioanlcefs  and 
erosions  of  the  superficial  tissue  mar  occur  upon  the  vocal  cords  atMl  pos- 
terior comraisbure,  probably  from  a  collection  of  bacteria  upon  the  eroded 
suHaces.  Occasionally,  when  the  inAammatioD  is  traumatic  and  violent, 
acvU  edema  of  the  ghttis  results  from  a  serous  infiltration  of  the  inferior  sur- 
iace  of  the  epiglottis  and  the  ar>'teno-epiglottidtan  fotd^,  caosing  swelling 
of  the  mucous  membrane  extending  to  the  vocal  cords,  and  followed  by 
such  deformity  as  to  close  the  air-passages.  The  acute  edenu  is  quite  frr- 
'juently-  unilateral,  occum'ng  as  it  does  from  ulcerations  of  traumatic,  inflam- 
matory, or  malignant  origin.  In  this  way  it  can  be  separated  from  chronic 
edema  of  the  larynx  which  results  from  cardiac  tailure,  emphysema,  com- 
preasion  of  the  veins  of  the  neck,  and  similar  causes.  This  form  is  always 
bilateral  and  symmetric. 

If  the  acute  inflammation  is  the  result  of  croup,  diphtheria,  gangrervc, 
tuberculosis,  or  syphilis,  a  rapid  phlegmonous  infiltration  of  the  submucous 
tissue  of  the  organ  may  occur,  with  the  fonnation  of  mucous  and  sub- 
mucous abscesses.  This  phlegmonous  inflammaiion  may  extend  so  deeply 
into  the  cartilaginous  tissue  as  to  \tXQA\xt:& perichondritis.  The  abscesses  may 
niptiirc  inlcmally  in  the  lan-nx,  or  externally  in  the  pharynx,  esophagus,  or 
exterior  of  the  neck.  In  rare  cases  tonsiHitis  and  traumatism  may  be  the 
(.ause  of  phlegmonous  laryngitis,  or  such  a  condition  may  occur  in  the  course 
of  typhoid,  scarlatina,  and  pyemia. 

Chronic  Laryngitis. —  The  chief  characteristics  which  mark  the  trans- 
fomiation  of  the  ordinary  into  the  chronic  form  of  Ian,'ngitis  are  vasctilar 
dilatation,  hypertrophy  of  the  mucous  membrane  in  all  its  layers  and  ele- 
ments, and  alteration  of  the  secretion.  Sir  Morell  Mackenzie  has  applied 
llic  tcm^  phlrhrt-faus  hrytt^ai  to  that  form  of  chronic  laryngitis  chiefly  char- 
acterized by  venous  dilatation.  Tiirck  has  spoken  of  a  chorditis  tuhrrusa  in 
which  the  vocal  cords  appear  nodular.  It  occurs  in  the  larynges  of  pro- 
fcs^iional  singers  and  criers.  Larynf^itis  j^onulosa  is  a  very  frequent  accom- 
paniment ol  the  granular  fomi  of  pharyngitis.     Its  appearance  differs  some- 
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what  from  the  pharj'ngeal  fonii,  because  of  the  difference  in  the  amount  of 
lyni])hoicl  tissue  in  the  organs,  the  i>har)'nx  bcin^  particularly  rich  in  dis- 
seminated lymphoid  tissue,  while  the  larynx  contains  comparatively  little  or 
none  at  all  on  the  vocal  cords. 

Pachydermia  diffusa  laryngis  is  a  name  given  by  Virchow  to  a  chronic 
productive  intlammation  ol  the  larynx  whiuli  is  not  uncommon  in  criers  and 
singers.  The  ronrlttian  is  recognized  by  a  bluish-white  discoloration  and 
thickening  of  the  vocal  cords,  most  noticeable  at  the  posterior  comnnssure. 
The  bluish  color  depends  ujjon  a  pellicle  tonsisiing  ;ilmost  exclusively  of 
stjLiamous  epithelial  cells,  which,  when  grasped  with  the  forceps,  can  be 
divulsed,  leaving  an  entirely  normal  mucous  membrane.  In  severe  cases 
the  mucous  membrane  itself  ihickcns,  not  only  upon  the  vo<-al  cords,  but 
also  on  the  side  walls  of  the  larvnx,  taking  on  a  grayish-white  color,  and 
becoming  dense  and  hard.  Sometimes,  instead  of  the  smooth  appearance 
described,  one  notices  that  the  surface  of  the  laryngeal  membrane  is  irregular 


FIG.  964. — Pachydermia  lAiyngis:  x,  Cylindric  epithelium ;  a.  area  of  transition  into  (3) 
stratified  squnmous  epithelium  ;  4,  papillary  body ;  5,  diUled  blood-vessels  of  tunica  propria; 
6.  mucous  gUnrt5  (X  60)  (Diirck). 

and  covered  with  projecting  warts.  This  form  is  sometimes  called  pachyder- 
mia vcrnuosa.  Orlh  regards  the  pachydermia  verrucosa  as  closely  analogous 
to  tumor  formation. 

Specific  Inflammations  of  the  Larynx.— 1.  Diphtheria. — iMph- 
Iherin  mav  be  primary  in  the  larynx,  or  may  follow  diphtheria  of  llic  pharynx. 
Whether  primary  or  set  ondarv'.  the  fiisease  is  characteriied  by  the  formation 
of  a  somewhat  firm,  whitish  or  yellowish-white  i^seudomembrane,  which  may 
o<:rur  in  a  single  small  area,  in  scattered  patches,  or  as  a  continuous  layer 
upon  the  inner  surface  of  the  larynx. 

As  is  usual  with  the  diphtheritic  membrane,  it  consists  of  a  coagulation 
necrotic  mass,  com])oscd  of  fibrin  and  entangled  epithelial  cells  and  leuko- 
cytes. It  may  be  loosely  attached  to  the  mucous  membrane  of  the  larynx. 
or  may  be  iniimatelv  adherent  to  it,  so  that  when  divulsed,  a  red  and  moist 
surface  remains.  The  adherence  of  the  membrane  is  likely  to  be  more  inti- 
mate in  those  parts  of  the  larynx  which  are  covered  by  s<|uamous  epithelium. 
The  mcmbmne  may  extend  from  the  aryieno-epiglortidian  folds  to  the  true 


5-0 


DISEASES   OF  THE   RESPIRATOKY  SYSTEM, 


vocal  cords,  or  may  be  continued  into  the  ventricles  of  the  larynx  and  e\'en 

into  the  trachea,  and  sonietin)es  even  extends  down  the  trathca  into  the 
bronchi.  Osier  spealcs  of  having  seen  c^ses  in  which  there  was  no  distinct 
membrane,  but  simply  a  friable  granular  depasit.  1'he  vocal  cords  sc-eiu 
particularly  predisposed  to  the  occurrence  of  the  membrane.  Next  lo  this, 
perhaps,  the  under  side  of  the  epiglottis  and  the  aryteno-epiglottidian  folds. 
When  recover)'  takes  place,  the  membrane  is  apt  to  detach  in  larger  or 
smaller  pieces,  according  to  its  tenacity  and  the  rapidity  of  recovery,  so  that 
at  times,  and  especially  after  the  use  of  antitoxic  serum,  the  entire  mem- 
brane may  be  detached  in  one  ])iece,  corresponding  in  shape  to  the  entire 
cavity  of  the  organ. 

All  pseudomeinbranoas  inflammations  of  the  larynx  are  not  necessarily 
true  diijhtheria.  Kxperimental  studies  nwdc  bv  Reitz,  Oenel,  and  others 
have  shown  that  the  inhalation  of  ammonium,  chlorin,  steam,  etc.,  may  pro- 
duce pscudomemltranous  exudates,  and  the  occurrence  of  the  streptococt:ous 
pseudomembranous  inflammation  is  now  well  known.  The  stapliylococcus 
and  lolon  bacillus  likewise  occasionally  produce  pseudomembranous  inflam- 
mation of  the  larynx. 

2.  Typhoid  Fever, — Typhoid  fever  is  usually  accompanied  by  catarrhal 
laryngitis,  characterized  by  the  usual  signs,  together  with  desquamation  of 
epithelium,  occasional  ecrhymoses,  and  erosions  uix>n  the  borders  of  the 
ei>iglottis.  A  pseudomembranous  condition  sometimes  occurs.  Ulcerations 
are  unusual. 

Eppinger  has  called  attention  to  certain  diffuse  or  nodular  soft  .swellings 
of  the  mucous  membrane,  which  are  formed  by  a  submucous  cellular  infiltra- 
tion. They  usually  occur  at  the  base  of  the  ei)iglotlis,  on  the  false  vocal 
cords,  and  on  the  anterior  commissure.  They  not  infre<|uenlly  ulcerate.- 
He  is  of  the  opinion  that  these  formations  are  analogous  to  the  typhoid 
ulcerations  of  the  intestines. 

3.  Variola.— i^mall,  whitish,  punciiform  six>ts  or  small  nndnlos,  formed,  in 
part,  of  degenerated  epithelium,  and,  in  part,  of  cellular  intiltraiions,  are 
very  common  in  the  mucous  membrane  of  the  larynx  in  small-pox.  Pseudo- 
membranous inflammation  sometimes  occur.  Occasionally,  in  the  later 
stages  of  the  disease*  little  hemorrhages,  minute  submucous  abscesses,  and 
perichondritis  may  develop. 

4.  Tuberculosis. — Tuberculous  laryngitis  is  one  of  the  most  common 
forms,  and  occurs  as  a  primary  as  well  as  a  secondiirj'  process.  The  second- 
ary fonu  of  the  disease,  which  probably  most  fretpiently  results  from  the 
passage  through  the  larynx  of  infectious  material  from  the  Umg,  is  the  more 
common  of  the  two.  The  disease  usually  manifests  itself  in  the  fom^  of 
miliar)'  tubercles  a])pcaring  as  small  whitish  or  grayish,  slightly  projecting 
subepithelial  nodtiles.  These  either  undergo  hypeqilasia  of  the  submucous 
tissue  with  the  formation  of  projecting  nodules,  warts,  or  actual  tumon%,  or 
else  soften  and  ulcerate.  The  degeneration  of  the  tulwrculous  tissue  occurs 
with  greater  rapidity  u|.>on  the  vocal  cords  than  elsewhere. 

There  seems  to  be  no  nile  for  the  course  which  the  disease  shall  run : 
ulceration  sometimes  follows  rapid  softening,  and  leads  to  the  fonnation  of 
larger  or  smaller,  slightly  or  deeply  excavated,  irregular-shaped  ulcers,  with 
infiltrated  projecting,  and  sometimes  overhanging,  borders,  and  a  base  cov- 
ered with  a  grayish  or  yellowish  layer.  There  is  no  rule  for  the  occurrence 
of  these  tuberculous  ulcers,  their  distribution  being  purely  accidental.  At 
other  times  the  tuberculous  inflammation  is  distinctly  productive,  and  smaller 
or  larger  projecting  papillomatous  masses  are  found  upon  the  vocal  cords  or 
the  walls  of  the  larynx.  In  rare  cases  dislinctlv  circumscribed,  projeclinjf, 
rounded  and  smooth,  tumors  are  found,  varying  in  size  from  a  pea  to  a  haxel- 
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nut.  These  may  be  either  solitary  or  multiple.  Microscopically,  they  con- 
sist of  rather  dense  fibroconnective  tissue  containing  tubercles. 

The  microscopic  lesions  may  assume  any  of  the  described  forms.  They  are 
commonly  situated  at  the  posterior  commissure,  upon  the  arytenoid  cartilages, 
the  aryteno-epiglottidian  folds,  the  ventricular  bands,  the  true  cords,  and 
rarely  upon  the  epiglottis.  The  slowly  spreading  form  of  tuberculosis  spoken 
of  as  lupus  is  most  common  upon  and  near  the  epiglottis.  It  extends  to  the 
neighboring  structures,  producing  a  nodular  infiltration  of  a  hyperplastic  and 
deforming  character.     Ulcerations  are  the  ultimate  outcome  of  the  process. 

According  to  Birch-Hirschfeld,  the  tubercles  are  always  to  be  found  in 
the  mucous  and  submucous  layer,  never  descending  so  low  as  the  mucous 
gland  layer.  As  they  increase  in  size,  however,  they  go  deeper  and  deeper, 
until  not  only  the  soft  tissues,  but  also  the  cartilages  themselves,  may  be 
affected.  The  larynx  in  tuberculous  laryngitis  always  manifests  a  consider- 
able catarrh  with  its  associated  features.  In  rare  cases  edema  of  the  glottis 
and  phlegmonous  inflammations  are  found. 

In  lupus  of  the  larynx  miliary  tubercles  form  in  conglomerated  groups  upon 
a  somewhat  hyperemic  mucous  membrane,  so  that  uneven,  nodulated  patches 
are  formed.  Histologically,  however,  this  is  identical  with  the  other  tuber- 
culous lesion. 

5.  Syphilis. — Syphilitic  diseases  of  the  larynx  may  be  very  mild  or  very 
severe,  and  pass  through  all  the  intermediate  grades.  Any  of  the  syphi- 
litic lesions  may  occur  in  the  larynx,  though  some  are  more  common  than 
others. 

Primary  lesions  are  rare,  only  one  or  two  cases  being  on  record. 

Erythemaia  occur  chiefly  in  the  secondary  stage  and  are  most  common 
during  the  fourth  to  the  sixth  month. 

Afucous patches  are  extremely  rare,  and  are  encountered  in  the  beginning 
of  the  secondary  stage,  from  two  to  three  months  after  infection. 

Superficial  ulcerations  and  erosions  develop  from  the  mucous  patches. 

Gumma  fa  are  common. 

Deep  ulcerations  follow  the  gumma. 

Cicatrices  occur  in  the  process  of  healing  and  may  be  so  severe  as  to  lead 
to  stenosis. 

The  most  simple  and  most  frequent  form  of  syphilitic  laryngitis  is  the 
ordinary  laryngeal  catarrh^  which  does  not  differ  in  any  essential  from  simple 
catarrh.  The  hyperemic  mucous  membrane  may  be  rosy  or  livid,  sometimes 
dee])ening  into  a  brownish  red.  Occasionally  the  vocal  cords  appear  dirty 
gray. 

I^rge  erosions  are  quite  common.  The  vocal  cords  sometimes  show 
loss  of  epithelium  and  sometimes  hyperplasia  of  the  epithelium.  Mucous 
patches  are  of  rare  occurrence  in  the  larynx.  They  are  usually  seen  up)on 
the  free  edges  of  the  epiglottis,  over  the  cartilages  of  Santorini,  the  aryte- 
noid cartilage,  or  in  the  aryteno-epiglottidian  fold.  Lewin  finds  them  most 
common  in  the  middle  of  the  vocal  cords.  They  occur  as  rounded  or  oval, 
grayish-white  spots,  consisting  of  thickened  and  infiltrated  epithelium, 
which  do  not  project  very  considerably  from  the  surrounding  reddened  tis- 
sues. When  the  rpithelium  is  desquamated,  the  patch  loses  its  grayish  color 
and  appears  reddish  and  more  like  an  erosion. 

Ififlammatoty  infiltrations^  consisting  of  small  round-cells,  are  of  common 
occurrence  in  syphilis.  They  usually  appear  upon  the  vocal  cords,  epiglottis, 
and  posterior  walls  of  the  larynx,  where  they  form  homogeneous  thicken- 
ings, which  sometimes  slightly  alter  the  form  of  the  part. 

The  gumma  of  the  larynx  has  no  point  of  election.  It  is  usually  situated 
in  some  vascular  tissue,  as  the  submucosa.     When  multiple,  gummata  app)ear 
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as  round,  »harply  circumscribed,  slightly  projecting  nodules  of  shot  or  pea 
stjcc,  sometimes  lying  so  close  to  one  another  as  almost  to  fuse,  llie  single 
gumniaia  occur  as  large  circumscribed  nodes  with  smooth  surfaces.  'I'he 
intlammator)'  infiltration  and  gumma  soften  and  ulcerate,  with  the  fonuation 
of  irregular  lesions,  the  borders  of  which  are  flat  or  slightly  swollen,  rarely 
undt-rmined,  and  surrounded  by  a  marked  hyperemic  area.  The  base  of 
the  ulcer  usually  presents  a  creamy  coating,  upon  removal  of  which  a  pecu- 
liar while,  somewhat  tough,  firm,  intiltrated  tissue  appears.  The  ulcers  are 
more  prone  lo  deep  erosion  than  to  superficial  extension,  and  not  infrc- 
(|uently  invade  the  cartilages,  with  the  production  of  perichondritis  and 
necrosis.  The  ulcerations  following  gumma  are  more  circumscribed  than 
those  following  cellular  infiltration,  and  present  very  much  tlie  appearance 

of  tissue  having  l>een  cut  out  with  a  punch. 
When  perichondritis  follows  syphilitic  ulcera- 
tion, it  is  apt  to  be  severe  and  destructive ;  not 
infrequently  al>scesses  form,  with  fistulous  com- 
munications and  extensions.  Wide-spread  caries 
of  the  cartilages  and  occasional  exfoliation  and 
expulsion  of  fragments  or  whole  cartilages  are 
seen.  Golistein  sav-s  that  perichondritis  occa- 
sionally occurs  without  lesions  of  the  mucous 
membrane,  and  that  lesions  of  the  mutous  mem- 
branes may  dejiend  upon  abs<:ess  formation  and 
rupture. 

The  most  serious  thing  about  syphilitic  laryn- 
gitis is  the  subsei|uent  formation  of  cicatrices. 
These  scars  consist  of  dense  cicatricial  tissue,  are 
usually  stellate  in  api>earance,  and  almost  inva- 
riably contract,  the  contraction  causing  prominent 
projection  of  the  cicatricial  liands  as  ridges,  which 
here  and  there  cross  the  surface  of  the  organ. 
Should  such  cicatricial  tissue  involve  the  vo<:al 
cords,  or  by  their  contraction  pull  ui>on  the 
smaller  cartilages,  the  fomi  of  the  larj-nx  may 
be  changed,  the  deformity  being  sufficient  to  in- 
terfere with  its  proper  function. 

A  characteristic  of  the  syphilitic  scars,  first 
pointed  out  by  Virchow,  is  that  they  are  not  pro- 
ductive in  the  center,  though  the  edges  are  firm 
and  callous.  In  the  healing  of  the  s>-]ihilitic 
ulcers  it  occasionally  happens  that  small  frag- 
ments of  comparatively  healthy  mucous  mem- 
brane irregularly  project  from  their  borders.  These  mav  take  on  a  subse- 
i|uent  growth  suggestive  of  hard  jjapiiloraa.  The  ulcerations  usually  occur 
uixm  the  ejiigloltis,  votal  t  anis,  and  posterior  walls  of  the  !ar\*nx.  The 
extension  of  the  lesions  may  be  such  as  comjjletely  to  destroy  the  parts  of 
the  lar\-nx  affected.  Fortunately,  all  uises  do  not  continue  unn^trained,  and 
it  is  common  to  find  tlie  ginumataand  round-cell  infiltration  absorbed  without 
ulceration,  and  the  ulcers  cicatrized  without  much  destruction  of  the  subjacent 
tissue. 

6.  Cepra. — The  lesions  of  lepra  are  similar  to  those  of  s>^>hilis,  being 
characterized  by  the  formation  of  nodules  on  the  laryngeal  nmcous  mem- 
brane. These  nodules  sometimes  remain  circumscribed  and  sometimes  coal- 
esce, producing  irregular,  thickened,  nodular  areas,  resembling  tuberculosis. 
They  ulcerate  with  sulwequent  cicatrization.     A  characteristic  which  can  be 
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used  to  differentiate  syphilitic  ulcerations  from  those  of  leprosy  is  the  non- 
productive character  of  the  central  part  of  the  cicatrix  in  the  former. 

7.  Glanders. — (-ilanders  of  the  larj-nx  is  a  very  rare  affection  in  man.  It 
is  chamcteri?.<?d  by  the  formation  of  subepithelial  celhilar  nodes,  which 
invariably  ulcerate  and  lead  to  the  formation  of  larger  and  smaller  denuded 
suppurating  surfaces. 

Tumors  of  the  Larynx. — Polypi. — Polypi  form  an  ill-defined  group  of 
morbid  gro^vths  named  from  their  shiipc,  rather  ihan  from  their  bjsiology. 
The  majority  of  them  are  prol>ably  infliinimarory  in  origin.  '1  hey  are 
common  upon  the  vocal  tords,  and  sometimes  attain  considerable  size ; 
occasionally  ihey  are  caulillower-like  or  dendritic,  and  are  then  spoken 
of  as  coHtiyioma  acumimiia.  Thi-y  are  conijioscd  of  a  fibrous  framework 
covered  with  epithelium  ;  there  is  usually  more  or  less  infiltration  with  small 
round  cells,  and  not  infrequently  a  number  of  more  or  less  dilated  blood 
vessels.  Such  polypi  or  papillomata  arc  most  freipicnt  in  young  people. 
By  Sutton  they  are  described  as  iaryHj^eal  warts^  and  are  said  to  occur  most 
frequently  immediately  beneath  the  vocal  cords,  and  they  not  uncommonly 
Occur  beneath  the  attachment  of  the  vocal  cords  to  the  thyroid  cartilage. 
They  may  occur  u])on  the  ventricular  bands  and  aryteno-epigiottic  hands 
and  even  upon  the  epiglottis.  Sometimes  a  single  wart  and  at  other  times 
a  dozen  are  present.  Braus  found  54  per  cent,  of  iioo  cases  of  laryngeal 
tumors  to  be  of  this  variety.  Mulberry-like  warts  have  occasionally  been 
seen  growing  from  the  floor  of  the  sinus  pyriformis.  Such  polyi)i  vary 
greatly  in  size,  some  being  no  larger  than  a  pin-head,  others  as  large  as  a 
cherry.  They  may  be  sessile  or  pedunculated,  the  length  of  the  peduncle 
modifying  the  extent  of  their  movability.  When  the  [leduncles  are  long, 
they  are  apt  to  get  caught  between  the  vocal  cords  and  produce  dyspnea 
that  may  terminate  in  asphyxia.  They  are  usually  pinkish  in  color;  if 
hemorrhagic,  red. 

Fibromata  form  about  from  8  to  10  per  cent,  of  laryngeal  tumors.  'Ihcy 
are  usually  .sessile,  and  occur  u]>on  tlie  vocal  cords.  They  torm  small,  smooth, 
rounded  tumors. 

Pedunculated  fibromata  y^xy  in  size  from  a  lentil  to  a  hazelntit.  They  not 
infrequently  occur  upon  the  vocal  cords.  Lipoma*  chondroma,  myxoma, 
and  adenoma  are  of  rare  occurrence.  The  myxoma  is  said  alwaj-s  to  occur 
Uf>on  the  vocal  cords.  The  chondroma  occurs  in  adults,  and  forms  a 
smooth,  rounded,  sessile,  immovable  mass,  which  always  extends  inward. 
It  may  cause  stenosis.     The  cartilage  composing  the  tumor  is  hyaline. 

Lipoma  originates  from  the  arj-icno-epiglottic  fold.  Brases  has  reported 
an  intralaryngcal  lipoma. 

Cysts  sometimes  occur  from  retention  of  the  secretion  of  the  mucous 
gland.  They  are  most  common  upon  the  epiglottis  and  in  the  ventricles  of 
the  larynx. 

Sarcoma  of  the  larynx  is  not  common.  It  may  occur  on  the  vocal  cords, 
ventricular  bands,  ventricles,  and  epiglottis.  It  is  usually  unilateral,  and  is 
occasionally  a  |>edunculated  tumor.  Mackenzie  has  collected  9  cases  of 
spindle-celi  sarcoma  which  originated  from  the  tissues  of  the  epiglottis. 
The  tumor  may  assume  a  variety  of  external  ap])earances,  colors,  and  con- 
sistence. When  large  and  sessile,  the  tumors  arc  smooth,  though  occa- 
sionally warty  in  appearance  and  lobulated.  The  color  is  pink,  meat- 
red,  or  dark  red,  sometimes  yellowish  or  grayish.  Both  the  round-cell  ai;d 
spindle-cell  sarcomata  occur.  The  ttimors  usually  confine  themselves  to  the 
laryngeal  cavity,  and  in  the  course  of  a  couple  of  months  begin  to  spread. 
They  do  not  affect  the  cervical  glands,  as  a  rule,  thus  differing  from  carci- 
noma. 
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ingly  rare.  The  majority  of  cases  depend  upon  secondary  infection  from 
primary  diseases  of  the  lungs.  The  lesions  usually  appear  as  small,  isolated, 
miliary  tubercles  or  tuberculous  ulcers.  If  these  attain  sufticitnl  size  and 
extend  deeply  enough,  the  cartilaginous  tissue  may  be  invaded  and  destroyed. 

Syphilis. — Syphilitic  irachitis  is  rare.  The  upper  part  of  the  trachea 
not  infrequently  suflTens  from  an  invasion  of  the  lesions  from  the  larynx. 
Gumma,  however,  may  occur  in  the  larynx  and  irachea  as  well,  and  by 
softening,  produce  the  characteristic  ulceration  followed  by  stellate  cica- 
trices, which  contract  and  narrow  the  lumen  of  llie  tube. 

Tumors. — Fibroma,  sarcoma,  chondroma,  osteoma,  adenoma,  and  carci- 
noma, together  with  various  secondary  tumors,  have  been  described.  The 
secondary  tumors  most  commonly  originate  in  the  thyroid  gland. 

Ppimary  carcitwma  of  the  trachea  may  occur  from  the  epithelial  cells  of 
the  mucous  glands. 

Secondafy  epithelioma  from  primary  tumors  of  the  esophagus  is  not 
common. 

Cysts. — These  are  occasionally  seen  on  the  i>osterior  wall  of  the  tvbe, 
and  sometimes  attain  the  si^e  of  a  hazelnut  or  walnut ;  they  usually  project 


Fig.  a68. — Diphlheria  of  the  trachea  (Wcigerts  fibrin  stain):  i,  InfilUuted  tissue  of  the 
tunica  propria  ;  a,  fibrin  layer  covering  the  largely  necrotic  mucous  membrane ;  3.  remains  of 
epilheluim;  4,  peripheral  layer  of  the  diphtheric  pseudamrmlimne,  consisting  of  nucleAf  ffag- 
menis  and  leukocytes;  5.  non-nucleated  necrotic  masses  (X  ijoj  (DiJrck). 

outward  between  the  trachea  and  the  esophagus,  and  probably  depend  upon 
obstruction  of  the  mucous  glands. 


DISEASES  OF  THE  BRONCHI, 

Bronchitis. — This  is  the  most  common  affection  of  the  bronchial  tubes, 
as  well  iLs  one  of  the  most  common  of  the  respiratory  apparatus.  It  is  gen- 
erally an  acute  catarrhal  inflammation  of  unknown  origin,  affecting  the 
mucous  membrane  of  the  bronchi,  and  characterized  by  a  marked  conges- 
tion with  an  accomi)anying  mucous,  serous,  purulent,  mixed,  or  fibrinous 
exudate.  The  mucous  membrane  appears  bright  re<l  or  purple,  thick, 
opaque,  and  velvety.  'Hie  mucus,  which  is  secreted  in  considerable  quan- 
tities, is  derived  from  the  much-enlarged  mucous  glands  and  also  from 
goblet  cells,   of  which  the  mucous  membrane  furnishes  a  large  number. 
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Swelling  of  the  mucosa  diminishes  the  caliber  of  the  tubes  and  causes 
dyspnea  and  accelerated  breathing. 

EtJolog:y. — The  etiology  of  bronchitis  is  obscure.  Popular  exi>crience 
sanctions  the  belief  that  it  dejjends  upon  exposure  to  cold.  Some  believe  it 
to  be  due  to  a./>ura/ysfs  of  the  biood  vesseis  caused  by  cM.  It  may  follow  the 
inhalation  of  hot  or  cold  air  or  irrcspirablc  gases.  The  fart  that  the  affection 
is  ushered  in  with  malaise,  aching  in  the  bones,  a  sense  of  constriction  oi  the 


Fici.  a69,~Hronchiecta5is.  SccUon  through  a  grefttly  dilftted  and  .itroptiic  bronchial  tube. 
The  mucou!^  hning  is  present,  though  in  n  stale  of  catarrhul  inflnm motion.  TTic  wall  of  thtr  tube 
is  supported  by  indurated  pulmonary  tissue  (Oc.  4;  Ob.  3). 


chest,  etc.,  might  indicate  that  intoxication  has  something  to  do  with  it.  ()n 
the  other  hand,  the  fact  that  many  cases  begin  with  con'za  and  successively 
sutTer  from  pharyngitis,  laryngitis,  irachiiis,  and  bronchitis,  suggests  that  it  is 
a  specific  process  with  a  progressive  invasion.  Rergey  thinlts  it  dei>ends 
upon  bacteria  regularly  present  in  the  respiratory  passages.  No  specific  bac- 
terium has  been  found. 

Zicgler  describes  two  forms  of  bronchitis ;  bronchorrhcta  serosa^  in  which 
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ihc  expectoration  is  serous  in  character;  bronchobUnnorrhta^  in  which  the 
secretion  is  purulent.  A  fetid  secretion  usually  depends  uj>on  the  entrance 
of  putrefactive  bacteria.  The  disease  is  a  very  simple  one,  and  charai.- 
Terized  chiefly,  as  seen  at  autopsy,  by  redness  and  increased  secretion. 
Should  the  bronchial  walls  be  examine<J  microscopically,  however,  multi- 
plication and  desquamation  of  the  epithelial  cells,  copious  formation  of 
goblet  cells,  and  a  moderate  amount  of  cellular  infiiiration  of  the  subepi- 
thelial tissues  may  be  observed.  In  severe  cases,  depending  upon  local 
infection  of  the  deeper  portions  of  the  lung,  the  inflammatory  process 
sometimes  extends  through  rill  the  thickness  of  the  tube  to  the  surrounding 
imlmonary  tissues.  The  disease  readily  recovers.  When  of  prolonged  dura- 
tion, it  is  likely  to  be  followed  by  atrophy  of  the  bronchial  walls,  consider- 
able relaxation,  and  occasional  localized  jjyperplasia. 

Bronchiectasis. — Protracted  cases  of  bronchitis  may  lead  to  atrophy 
and  relaxation  of  the  tubes,  which  in  turn  predispose  to  dilatation.  Such 
dilatations  were  described  by  I^ennec  as  bronchiectases.  They  are  most 
commonly  seen  in  the  lower  and  middle  lobes  of  the  right  lung,  and  are 
either  cylindric,  fusiform,  or  saccular  in  shape.  They  are  most  common  in 
tubes  of  the  second  and  third  subdivisions.  There  may  be  one  dilatation 
upon  a  single  bronchus,  or  many  of  the  tuljes  may  show  them.  Different 
forms  may  occur  at  the  same  time,  and  atrophy  of  the  intervening  tissue 
may  cause  neighboring  dilatations  lo  communicate. 

Etiology. — The  etiology  of  bronchiectasis  can  probably  be  summed  up 
in — (i)  Increased  air-pressure  from  chronic  bronchitis  with  cough.  (2) 
Relaxation  of  the  tissues  depending  upon  inflammation.  (3)  Pressure  of 
stagnating  secretions.  (4)  Traction  on  the  bronchial  walls  by  cicatricial 
bands  in  the  lung. 

The  cause  of  the  bronchiectasis  is,  no  doubt,  the  pressure  of  the  air  upon 
the  yielding  vessel-wall.  If  the  yielding  be  uniform,  a  cylindric  dilatation 
results,  but  if  it  is  irregular  because  of  local  disease  of  the  vessel-wall,  a 
saccular  dilatation  results.  There  is  but  slight  anatomic  alteration  of  the 
tube.  I^ennec  described  dilatations  with  thickening,  without  thickening, 
and  with  thinning  of  the  walls.  In  rare  instances  the  cartilaginous  plates 
disappear  and  are  replaced  solely  by  connective  tissue.  Laennec  believed 
that  bronchial  catarrh  was  the  exciting  cause  of  the  dilatations. 

It  sometimes  happens  that  when  the  entrance  of  air  into  one  lung  is  pre- 
vented and  an  excess  is,  in  consequence,  thrown  into  the  other,  the  pressure 
of  the  air  within  the  bronchi  becomes  greater  than  they  can  stand,  and 
dilatation  of  the  tubes  results.  Grawitz  has  seen  a  ca.se  of  con^eNttal 
hronchUctasis.  Occasionally  the  shrinkage  of  the  surrounding  lung  tissue, 
as  in  cases  of  fibroid  phthisis,  operates  u[K}n  the  bronchial  tubes  in  such  a 
way  as  to  stretch  them  and  increase  their  lumen. 

Retained  secretions  that  collect  in  the  lumen  of  the  bronchus  usually 
cause  saccular,  but  occasionally  cylindric,  dilatations.  When  numerous, 
the  saccular  dilatations  may  be  arranged  along  the  length  of  a  tube  like 
beads  on  a  string.  Numerous  bronchicctaiic  dilatations  give  a  section  of 
the  lung  tissue,  especially  when  indurated,  the  appearance  of  iK'ing  full  of 
holes.  The  retention  of  secretion  within  the  cavities  sometimes  causes  the 
formation  of  cysts. 

The  mucous  membrane  undergoes  marked  atrophic  changes  similar  to 
those  seen  in  chronic  bronchitis.  The  epithelial  layer  loses  it<;  cells,  and 
the  submucous  tissue  undergoes  a  marked  connective-tissue  hyperplasia. 

Ulcerations  of  the  bronchial  vessels  sometimes  follow  acute  and  chronic 
inflammations,  sometimes  depend  upon  the  entrance  of  foreign  bodies  into 
the  tubes.     The  most  common  causes,  however,  are  tuberculosis,  syphilis. 
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and  epithelioma.  The  ulcerations  may  be  superficial,  destroying  more  than 
the  mucous  mcmbnine,  or  may  be  deep  and  lead  to  necrosis  ol'  the  car- 
tilages or  (lerforation  of  ihe  bronchial  ii(be.  Through  the  perforation  thus 
formed  purulent  or  mucopurulent  secretion  of  infectious  nature  can  escape 
into  the  [>arcnchyma  of  the  lung,  where  inflammatory  infiltration,  necrosis, 
caseation,  and  suppuration  may  occur,  according  to  the  nature  of  the  lufec- 
tion.  Secondary  infections  of  the  surround mg  tissue  are  described  as  peri- 
brotu'hitiSy  and  cavities  may  be  formed  in  the  lung  tissue  by  their  erosion. 

Cavities  of  this  kind  are  not  infretjnent  in  tuberculosis,  the  wall  of  the 
cavity  consisting  of  infiltrated,  consolidated,  gangrenous,  or  cheesy  lung 
tissue.  'J'he  contents  of  the  cavity  vani' according  to  its  formation — in  cases 
of  gangrene  consisting  of  fetid  material ;  in  cases  of  tuberculosis,  of  soft, 
cheesy,  or  creamy  pus ;  and  in  more  simple  infections,  of  mucopurulent 
matter.  Occasionally  the  bronchial  lubes  are  perforated  from  without,  esi>e- 
cially  in  pulmonary  tuberculosis  with  enlargement  of  the  bronchial  glands 


.-/■f-  -.,^ 


Flo.  370.— Caseous  bronchitis.  Transverse  section  through  a  small  bronchus  and  sur- 
rounding lung  ii^5iue.  The  wall  of  the  bronchus  U  completely  broken  down,  coseatetl  (i).  Its 
lumen  partly  Ailed  with  Ihq  cheesy  material  (2).  The  tuberculous  procc&s  extends  in  a  cir- 
cular iimnnrr  outward  to  the  surrounding  lung  tissue;  the  alvetilt  of  the  latter  ore  infdtrated 
and  Ailed  with  numerous  confluent  tubercles  (3)  (X  40)  (Diirck). 


and  pressure  upon  the  bronchial  tubes.     Aneurysms  sometimes  press  against 
the  bronchial  tubes,  and  lead  to  atrophy  and  perforation. 

Kirch- Hirschfeld  restricts  the  term  bronchitis  to  inflammation  of  the 
larger  tubes,  and  prefers  to  use  the  term  bronchiolitis  for  inflammation  of  the 
tubes  below  the  third  or  fourth  bifunation.  Inflammation  of  these  bron- 
chioles does  not  differ  from  inflaniiiiation  of  the  larger  tul)es,  except  that 
the  thinni^s  of  the  walls  facilitates  the  spreatl  of  the  inflammation  from  the 

I  tubule  to  the  surrounding  tissue,  and  thereby  occasions  a  frequent  combina- 
tion of  inflammation  of  the  tubule  and  surrounding  tissue,  a  condition 
described  as  hronchopncumiwia  ox  penhnmchiat primmoma. 
While  bronchiolitis  is  not  casilv  differentiated  from  bronchitis  anatomi- 
cally, the  two  affections  are  (|uite  different  clinically.  Rronchioliiis  is  usu- 
ally a  primary  affection  of  the  larger  tulK-s  observed  in  extremes  of  life — 
infancy  and  old  age.  It  is  fre<|uenily  accomiTanied  by  bronchopneumonia. 
Fibrinous  Bronchitis.— True  diphtheria  of  tlie  bronchi  is  very  rare, 
and  is  usually  secondary  to  diphtheria  of  the  larynx.  A  non-diphtheritic 
croupous  or  fibnnous  bronchitis  may  occur  in  croupous  pneumonia  and  in 


34 


S30 


1>/SEASES  OF  THE  A'ESPI/fATORV  SYSTEM, 


slrepiotoccus  infection.     The  infected  lubes  .ire  reddened  and  int^anfied  and 
covered  with  a  grayish  or  grayish-yellow  [jseiidonieinbranc. 

The  term  fibrinous  bronchitis  usually  refers,  however,  to  n  quite  different 
affcclion,  characterized  by  the  infrequent  occurrence  of  violent  attacks  of 
cough,  followed  by  the  exjiecloration  of  a  peculiar,  firm,  coherent  and 
fibrinous,  dendritic  mass,  corresponding  to  the  small  bronchial  tul)e  with  its 
minute  ramifications.  The  disease  begins  with  catarrhal  bronchitis,  more 
rarely  with  sudden  dyspnea  and  tever.  In  a  few  days  the  characteristic 
fragments  occur  in  the  expectoration.  It  is  said  that  in  very  severe  cases 
the  obstruction  of  the  smaller  branches  of  the  bronchial  tree  by  this  coherent 
mass  may  lead  to  death  from  asphyxia.  The  larger  end  of  the  expectorated 
mass  corresi>onding  to  the  largest  of  the  tubes  is  usuallv  holiow  ;  the  smaller 
parts,  solid.  The  structure  is  frequently  stratified.  The  color  varies  from 
yellowish-gray  to  reddish.  Charcot- Ley  den  crystals  are  common  in  the 
mass,  and  Curschniann's  spirals  not  infrequently  occur  at  the  termination  of 
the  finest  branches  of  the  coagulum.  The  epithelium  of  the  tube  is  some- 
times detached  with  the  cast.  Ncel- 
son  found  that  the  material  forming 
these  branched  masses  is  not  fibrin, 
not  answering  to  the  reactions  for 
fibrin,  but  inspissated  mucus. 

Syphilis  of  the  bronclual  vessels 
is  a  very  rare  affection,  and  has  no 
essential  ;>cruliarities,  the  lesions  re- 
sembling those  seen  in  the  larynx 
and  trachea.  In  rare  cases  in  which 
gumma  forms,  it  may  be  impossible 
to  distinguish  between  gumma  of  the 
bronchus  and  gunmia  of  the  lung. 

Tuberculosis  of  the  bronchial 
tubes  is  one  of  the  most  constant, 
if  not  invariable,  3ccomj)animenls of 
iiulmonary  tuberculosis.  It  usually 
occurs  in  the  smaller  vessels  in  the 
neighborhood  of  the  tuberculous  tis- 
sue, 1)111  from  any  primary  focus  may 
e.vteiid  along  the  tul)e  in  the  peribron- 
chial lymphatic  tissue.  Probably  the 
usual  mode  of  infection  is  from  the 
lumen  of  the  tube,  through  infectious  matter  which  it  contains.  Ksijccially  is 
this  irue  in  rases  in  which  there  are  cavities  in  the  lung,  or  in  which  there  arc 
softened  pulmonary  tissues,  from  which  pumlent  material  containing  tuber- 
cle batilli  enters  the  bromhial  vessels.  The  lesion  usually  begins  with  the 
formation  of  small  gray  tubercles  projecting  slightly  from  the  surtace,  and 
tending  to  increase  in  si/.e  and  number,  raseate  and  ulcerate,  leading  to  the 
formation  of  excavated  ulrcrs,  the  Iwrders  and  base  of  which  consist  of 
necrotic,  whitish,  softened  material.  In  the  histologic  study  of  the  bronchial 
vessels  one  must  rememl>er  that  they  contain  s<:attered  collections  of  lymphoid 
tissue,  which  must  not  be  mistaken  for  tulwrclcs. 

In  any  diseased  condition  in  which  the  bronchial  vessels  are  the  seat  of 
inflammatory  infiltration  there  is  always  danger  that  the  collection  of  secre- 
tions U[X>n  the  surface  and  in  the  lumen  of  the  tube  may  obstruct  it.  Such 
obstructions  are  temporary,  as  a  rule,  and  disappear  with  the  removal  of  the 
cause,  which  is  either  alfsorbed  or  expectorated.  If.  however,  the  olwtnic- 
don  should  be  of  such  a  nature  that  its  removal  is  impossible  or  accomj>lished 


Fig.  »7I. —  I-arge  brunchi.il  co.igulutn  ;  chronic 
fibrinous  bronchUts  iV'Icrorili). 
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with  gr«it  slowness,  permanent  obstruction  may  follow.  The  most  common 
cause  of  permanent  obsininion  and  obliteration  of  the  smaller  bronthial 
tubules  is  uiherrulosis  of  ihtr  lung.  Zieglcr  states  that  it  is  possible  to  find 
obliterated  bronchioles  in  every  tuberculous  Uinj^'. 

The  contents  of  these  obliterated  bronchioles  is  usually  caseous,  so  that 
a  section  which  jiaiises  through  them  a]Jtjears  to  sever  a  rounded,  encapsu- 
lated, caseous  node,  the  contents  of  which  may  be  sharply  defined  or  may 
merge  inio  its  cajisule. 

When  rcl.iined  secrtrtions  from  old  ca;nrrb;il  -iffectiuns  of  the  lungs  cause  permanent 
oh&truction  of  a  more  benign  nature,  one  isonictimL's  tinds  limc-^Mts  dcpositt!d  in  the  secre- 
tion, causing  a  true  bronchnil  calculu<i  Kbt\mi:hioitlh\.  Obstruction  of  the  bronchial  tubes  ;(l*u 
sometimes  follows  the  cntraiiCL'  of  foreign  tHxlifS.  ami  ?nay  result  fnm*  the  contnclion  of  scire. 
KetAincd  foreign  bodies  Cduse  l»ronchitii.  and  may  lead  lo  saccular  lironchiectasis.  Dcposi- 
(iun  of  lime-salts  \x\io\\  tht-rn  ch;infrcs  them  t<>  brutichioliths.  It  c\.\so  sometimes  happens  tlioi 
t))e  pre«&urc  of  .ineurysnis,  neoplasms,  and  other  external  growilis  may  cause  more  or  less 
complete  and  ix'rni.inenl  obstruction. 

I  oIloM-ing  chronic  bronchitis  i>f  any  kind,  prrhups  more  oflcti  in  those  forms  in  which 
plu)^  of  retained  secretions  occur  in  llie  lun^,  one  finds  an  increit&e  in  the  amount  of  connec* 
live  tissue  surrounding  the  branchial  vessels.  lending  v^fibroui  fitrihrimchUis,  Ziegler  divides 
bronchitis  into  vMif^'hroHifiitis,  the  usual  form,  mrw^n^ttikifri,  the  chronic  form,  in  which, 
together  with  luAammaiion  of  the  linin^^  membrane,  thero  is  an  increased  production  of  con- 
nective tissue  in  the  deeper  coat,  and  pfrtirijncAi/i.',  >n  which  the  inflammation  is  iiltogt;lfacr 
without  the  Vessel,  and  is  >onieiin)e$  ns-xiciatrd  with  prnbronchial  lymphangitis.  AH  tlir  cun- 
diiions  may  succeed  tlic  first,  or  all  may  occur  tojjcther.  or  they  may  occur  in  the  reversed 
order,  as  in  cases  m  which  mflammaiions  of  ihc  picum  have  extended  along  the  interlobular 
septa  to  the  jxTibronchial  connrctivc  tissue. 

Tumors  of  the  Bronchi. — Polypi  sometimes  o<:cur  as  the  result  of 
chronic  catarrh,  'lliey  consist  chiefly  of  outgrowths  of  mucous  membrane, 
which,  no  doubt,  liave  originated  as  small  villosities  at  the  ed|^es  of  cica- 
trized ulcers.  Lipoma  has  occa>ionally  been  seen.  Hirch-Hii-schfeld  has 
reported  three  c;i>es^  of  the  small  round-cell  sarcoma  of  the  br^^er  bronchial 
bmnchcs.  liron*  hial  cni^t  cr  is  rare  i  it  usually  hab  \i>  point  of  origin  in  ihe 
branches  of  the  second  or  thinl  order,  and  is  confined  to  one  lobe  of  the 
limg — more  t  onmionly  the  lower  lobe.  On  examination  the  tumor  appears 
as  a  medullary,  soft  infdtration  ol'ihe  bronchial  wall,  in  which  the  layers  are 
gradually  lost. 

DISEASES  OF  THE  LUNGS. 

I.  DISEASES  DEPENDING  UPON  ABNORMALITIES  IN  THE  DISTRIBUTION 

OF  THE  AIR. 

Atelectasis  or  collapse  of  the  lung  may  be: 

ia)  Congenital. — '1  his  is  sometimes  spoken  of  as  apnrumatosis.  Fetuses 
aUvavs  have  solid  and  ime\f:«inderi  lungs  resembling  liver  tissue  :  the  entrance 
of  air  with  the  first  inspirations  caiiscs  an  entire  change  in  their  appear- 
ance.    Failure  of  expansion  of  any  j)an  \y(  a  lung  \^  fftai  atelectasis^ 

Etiolo^', — There  may  l>e  \arious  causes:  thus,  a  bronchus  may  be  closed 
from  obstructing  mucus  or  tiieconium,  or  the  lung  may  be  pressed  upon  or 
diseased,  or  there  may  be  insufficient  respirator)'  energy,  especially  in  pre- 
maturely born  children.  Atelectasis  depending  upon  obstruction  is  spoken 
of  by  clinicians  as  ohsirttction  atelectasis. 

{h)  Acquired. — Atelectasis  is  acquired  when  it  develops  after  the  lungs 
have  once  been  fully  expanded, 

F.tiolo^\ — The  lung  mav  be  com|)ressed  by  pleuritic  effusions,  fineumo- 
thorax,  upward  pressure  of  the  diaphragm,  from  diseases  of  the  abdomen, 
deformities  of  the  spinal  column,  neoplasms,  etc.  ;  or  a  bronchus  may  be 
plugged  by  inspired  foreign  bodies  or  secretions,  and  the  air  subset|uently 
absorbed,  so  that  the  air-cells  collapse.     The  lung  tissue  appears  pale-red. 
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Lymphosarcoma  of  ihe  mucous  membrane  is  rare. 

Cavernous  angiomata  are  of  very  rare  occurrence  in  the  lar>'nx,  and  arc 
seen  in  adult  life.  They  spring  iVom  the  vocal  cords,  ventricular  bands, 
epiglottis,  hyoid  fossa,  and  lingual  sinus.  The  mmors  are  generally  sessile, 
but  occasionally  j>edunculated.  They  may  be  bright  red  or  purple  in  color. 
The  surface  is  sometimes  smooth,  sometimes  mulberry-like.  *l'hey  are  rarely 
larger  than  a  small  bean.  According  to  Sutton,  the  color  of  the  tumor  is  its 
most  striking  clinical  feature. 

Holt  reports  a  pedunculated  lipoma  of  the  arytenoid  epiglottic  fold  and 
side  of  the  epiglottis  which  extended  into  the  esophagus  for  a  distance  of 
Z2\  centimeters.     It  consisted  of  fat  covered  with  raucous  membrane. 

Secondary  epithelial  tumors  of  the  larynx  arc  rare. 

Epithelioma. — Sutton  s^ieaks  oi  intrinsic  and  extrinsic  epitheliomala  in  the 
larynx,  the  former  arising  from  the  mucous  membrane  of  the  vocal  cords, 
ventricles,  and  ventricular  bands ;  the  latter  from  the  aryteno-epiglottidian 
folds,  the  membrane  covering  the  arvtenoid  cartilages,  and  the  interarytenoid 
folds. 

The  intrinsu  form  usually  begins  in  one  of  the  ventricles,  and  is  warty. 
The  tumor  sometimes  takes  on  a  papillomatous  appearance,  but  in  cases  in 
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Fig.  966. — Papillary  carcinoma  of  the  larynx  (Orth). 


which  it  is  difficult  to  differentiate  it  from  the  simple  wart  it  should  be  re- 
membered that  epithelioma  is  an  affection  of  adults  who  have  passed  the 
meridian  of  life.  Sutton  regards  any  wart-Jike  growth  in  an  individual  over 
forty  years  of  age  as  suspicious.  The  tumor  usually  grows  rapidly,  life  rarely 
being  prolonged  beyond  two  years. 

The  extrinsic  form  is  more  formidable,  in  that  it  extends  much  more 
rapidly  and  infects  the  lymphatic  glands  at  an  earlier  period.  True  carci* 
noma — that  is,  glandular  cancer — may  develop  from  the  mucous  glands  of 
the  larynx,  but  the  majority  of  cases  develop  from  the  lining  epithelium, 
and  probably  have  their  origin  in  simple  warts. 

tlottsiein  des<:ribes  l>oth  a  ntfduUary  and  a  scirrhous  form,  of  which  the  one 
is  hard  and  the  other  soft.  The  epithelioma  he  describes  as  a  circumscTil^d, 
hemispheric,  warty,  cauliflower-like  or  coarsely  tuberculated  tumor  of  \*ar>'- 
ing  size  and  shajic,  which  develops  in  the  interior  of  the  larynx.  There  can 
be  no  doubt  but  lliat  this  description  refers  to  squamous  epithelioma. 

Histologically,  the  epithelioma  of  the  larynx  has  no  essential  peculiarities. 
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Diseases  of  the  Cartilages  of  the  Larynx, — Calcification  of  the 

cartilflses  nf  the  larynx  is  common  in  senility  and  in  chronic  inflammation. 
Most  ol"  the'  diseases  of  the  cartilages  arc  secondary  to  primary  affections 
already  |K)]nted  out.  When  inflamiiiatory  in  nature,  they  depend  upon 
tuberculosis,  syphilis,  phlegmons,  etc.,  by  which  the  cartilages  are  exposed 
and  the  way  oijened  for  inllammation. 

Perichondritic  abscesses  are  worthy  of  special  consideration,  because 
their  rupture  ituo  the  larynx  is  occasionally  followed  by  secondary  in- 
rtaiiunatit>n  of  the  bronchial  tubes  and  lungs.  In  marasmtis  and  in  the 
bedridden  it  sometimes  hapj>ens  thai  the  pressure  of  the  larynx  upon  the 
vertchral  cohimn  brings  al>out  nn'rosis  of  the  posterior  part  of  the  cricoid 
cartilage.  The  oiucome  of  the  severer  forms  of  the  cartilaginous  diseases 
is  almnst  invariably  necrosis  with  exfoliation  of  the  diseased  tissue,  some- 
times of  very  minute  [tortious  of  the  cartilage,  sometimes  of  entire  cartilages. 
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Fig.  267. — Squamous  epithelioma  of  ihc  lurynx  :  a,  1  umor  upon  ihe  vocal  cord  and  con- 
ti^ious  tivsup  ;  h.  tilttrrattnn  )ip<in  opposiit-  «irlr  of  larvnx.  This  uicrrntion  was  caused  bv  con- 
tact with  ihe  tumor;  c,  epiglottis ;  ./  section  thruui;)i  tlir  posterior  i>art  of  the  thyroul  cartilage. 

DISEASES  OF  THE  TRACHEA. 

Inflammations. — 'I'hese  may  be  catarrhal,  fibrinous,  diphtheritic,  my- 
cotic, and  ulcerative.  According  to  their  course,  they  may  be  acute  or 
chronic. 

Trachitls,  or  simple  inflammation  of  the  trachea,  has  no  essential  pecu- 
liariiR's.  It  is  usually  a  secondar)*  infection,  depending  ui>on  diseased  con- 
ditions of  the  larynx  or  bronchi,  or  a  part  of  such  general  diseases  as  measles, 
variola,  influenza,  syphilis,  whooping-cough,  etc.  Diphtheritii^  trachitis  is 
rare.  'I'he  condition  is  usually  characterized  by  simple  redness,  with  slight 
swelling  of  the  mucous  membrane,  depending  upon  increased  vascularity  and 
hypersecretion.  In  traumatic  lesions  produced  by  the  inhalation  of  irrespi- 
rable  substances  the  trachea  may  also  suffer,  but  the  brunt  of  the  injury  is 
sustained  by  the  larynx.  The  necrotic  form  is  rare,  and  results  from  the 
intratracheal  growth  of  asi^iergillus,  leptolhrix.  etc. 

Tuberculosis. — Primary  tuberculosis  of  the  trachea  seems  to  be  exceed- 
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sometimes  lobular,  in  distribution.  The  marasmatic  form  of  emphysenwi 
occurring  m  old  age  is  spoken  of  as  scfti/t  emfihyxrma.  Urown  and  Stahel, 
finding  that  tht  larj^e  bronchi  become  considerably  dilated,  have  estab- 
lished a  rule  that  in  unilateral  vicarious  emphysema  the  distention  of  the 
lung  is  proportionate  to  the  transverse  dianieter  of  the  conducting  air-lube 

It  is  interesting  to  note  that  emphysematous  tissues  are  free  from  the 
ordinary  pigmentation  so  common  in  the  lungs  of  those  exposed  to  soot  and 
dusts.  Various  explanations  have  been  offered  why  this  should  be  the  i  a^;, 
Kirrh-HirschfeUl  jirolKibly  ( oming  nearest  the  iniih  in  thinking  that  with  the 
atrophy  of  the  alveolar  walls  the  pigment  is  liberated  and  expectorated, 
wliile  the  remaining  portions  are  carried  away  by  wandering  cells. 

The  suhsiantial  cnii)hysema  is  characterized  by  a  peculiar  deformity  of 
the  chest,  which  assumes  a  barrel  sha|>e.  The  loss  of  capillary  surla*  e  also 
greatly  impedes  the  pulmonary  circulation,  and  causes  a  general  engorge- 
ment of  the  venous  system,  with  various  secondary  changes  in  the  abdominal 
and  circulator)  organs. 


2.  DISEASES  RESULTING  FROM  ABNORMALITIES  IN  THE  PULMONARY 

CIRCULATION. 

Simple  acute  congestion  of  the  lung  is  probably  a  very  common 
condition,  and  one  ih;u  usiiallv  causes  little  solicitation.  It  may,  however, 
be  serious  and  even  fatal.  In  occurs  in  consequence  of  the  inhalation  of 
irritating  gases,  liut  or  cold  air.  or  may  result  from  the  irritation  of  substances 
circulating  in  the  blood.  It  may  also  be  collateral,  occurring  in  one  jiart  of 
the  lun^^  bcuiuse  of  olisiruction  elsewhere,  and  may  be  the  precursor  of 
various  inflammator)'  conditions  of  the  lung.  It  is  well  known  clinically  a& 
the  sta^e  of  con^fs/ion  in  croupous  pneumonia.  It  may  be  local  or  common 
to  the  entire  lung  or  to  both  lungs,  and  is  a  transitory  condition  in  which 
the  lung  presents  no  other  changes  than  vascular  engorgement  and  a  smalt 
amount  of  intravesicular  exudation. 

In  rare  cases  pulmonarj-  congt*stion  is  fatal,  and  upon  postmortem  ex- 
amination the  lung  ajipears  increase<i  in  size,  dark  red  in  color,  denser  than 
noruial,  and  unusually  poor  in  nir.  When  incised,  frothy  blood  is  easitv 
expressed.     The  lun;-C  tissue  rendily  floats  upon  water. 

Chronic  Congestion  of  the  Lung  or  Passive  Hyperemia. — This 
usually  occurs  in  lases  in  vkhich  the  escape  o\  Mood  tVom  the  pulmonarv 
veins  is  prevented,  or  whet)  ihe  force  of  the  heart  is  weakened.  The  condi- 
tion is  bilateral  and  generally  uniform. 

It  occurs  in  cases  of  heart  disease,  in  cerebral  injuries,  and  in  %'zinou5 
asthenic  and  adynamic  conditions.  It  is  one  o(  the  most  frequent  lesions 
found  ffostmifrtem.  The  most  common  lesions  with  which  it  is  associated 
are  insufticiency  ami  stenosis  of  the  mitral  valve  and  aortic  olistruction. 
The  lung  is  dark  blue  in  color  and  feels  solid:  crepitation  is  diminished 
When  incised  and  pressed,  a  dark-rctldish  or  purplish  fluid  or  a  somewhat 
frothy,  hemorrhagic  tluid   escapes.       The  p:issive  congestion  that  occurs  in 

adynamia  is  usually  situated  in  the  posterior  inferior  ])ortions  of  the  Inng. 

that  is,  in  the  dependent  portions, — and  jiroUdily  defends  upon  the  genetaJ 
weakness  and  relaxation  of  the  vcssel-wnlls.  It  is  called  hxpnstattc  cort.cft- 
tiofK  When  the  chronic  congestion  has  existed  for  a  long  time,  ihe  lon^ 
tissue  becomes  unusually  dense  and  finn— congestive  Induration  frora  hvpcr- 
plasia  of  both  the  fibrous  and  elastic  tissues. 

Inasnuich  as  this  condition  of  pigmentation  is  usually  associated  With  an 
induration  and  reduction  in  size,  resulting  from  the  passive  hyj)ereinia  and 
connective-tissue  proliferation  and  contraction,  it  is  generally  descritini  as 
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Fig.  269. — Bronchiectasis.  Section  tbfough  a  greatly  dilat<;d  and  atrophic  bronchial  tube. 
The  mucous  lining  is  present,  though  in  a  state  of  catairhnt  intlaniniation.  The  wail  of  the  mbe 
is  supported  by  indurated  pulmonary  tissue  tOc.  4.  Ob.  3). 

chest,  etc..  might  indicate  that  intoxication  has  something  to  do  with  it.  On 
the  other  hand,  the  fact  that  many  cases  begin  with  cory/a  and  successively 
suffer  from  pharyngitis,  laryngitis,  trachitis,  and  bronchitis,  suggests  that  it  is 
a  specific  process  with  a  progressive  invasion.  Hergcy  thinks  it  depends 
upon  bacteria  regularly  present  in  the  respiratory  passages.  No  specific  bac- 
terium has  been  foimd. 

Ziegler  describes  two  forms  of  bronchitis:  hronchorrhoca  serosa,  in  which 
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the  expectoration  is  serous  in  character ;  bronchohirnnorrkea^  in  which  the 
secretion  is  purulent.  A  fetid  secretion  usually  depends  upon  the  entrance 
of  putrefactive  bacteria.  The  disease  is  a  very  simple  one,  and  charac- 
terized chiefly,  as  seen  at  autopsy,  by  redness  and  increased  secretion. 
Should  the  bronchial  walls  be  examined  microscopically,  however,  multi- 
plication and  desquamation  of  the  epithelial  cells,  copious  formation  of 
goblet  cells,  and  a  moderate  amount  of  cellular  infiltration  of  the  subepi- 
thelial tissues  may  be  observed.  In  severe  cases,  depending  upon  local 
infection  of  the  deeper  portions  oi  the  lung,  the  inflammatory  process 
sometimes  extends  through  all  the  thickness  of  the  tube  to  the  surrounding 
pulmonary  tissues.  The  disease  readily  recovers.  When  of  prolonged  dura- 
tion, it  is  likely  to  be  followed  by  atrophy  of  the  bronchial  walls,  consider- 
able relaxation,  and  occasional  localized  |iyi>erplasia. 

Bronchiectasis. — Protracted  cases  of  bronchitis  may  lead  to  atrophy 
and  relaxation  of  the  tubes,  which  in  turn  predispose  to  dilatation.  Such 
dilatations  were  described  by  I^nennec  as  bronchiectasfs.  They  are  most 
commonly  seen  in  the  lower  and  middle  lobes  of  the  right  lung,  and  are 
either  cylindric,  fusiform,  or  saccular  in  shape.  1'hey  are  most  common  in 
tuljes  of  the  second  and  third  subdivisions.  There  may  be  one  dilatation 
upon  a  single  bronchus,  or  many  of  the  tubes  may  show  them.  Different 
forms  may  occur  at  the  same  time,  and  atrophy  of  the  intervening  tissue 
may  cause  neighboring  dilatations  to  communicate. 

Etlology.^The  etiology  of  bronchiectasis  can  probably  be  summed  up 
in — (t)  Increased  air-pressure  from  chronic  bronchitis  with  cough.  (2) 
Relaxation  of  the  tissues  de|Knding  ujxjn  inflammation.  (3)  Pressure  of 
stagnating  secretions.  (4)  Traction  on  the  bronchial  walls  by  cicatricial 
bands  in  the  lung. 

The  cause  of  the  bronchiectasis  is,  no  doubt,  the  pressure  of  the  air  upon 
the  yielding  vessel-wall.  If  the  yielding  be  uniform,  a  cylindric  dilatation 
results,  but  if  it  is  irregular  because  of  local  disease  of  the  vessel-wall,  a 
saccular  dilatation  results.  There  is  but  slight  anatomic  alteration  of  the 
tube.  Larnnec  described  dilatations  with  thickening,  without  thickening, 
and  with  thinning  of  the  walls.  In  rare  instances  the  cartilaginous  plates 
disappear  and  are  replaced  solely  by  connective  tissue.  I^ennec  believed 
that  bronchial  catarrh  was  the  exciting  cause  of  the  dilatations. 

It  sometimes  happens  that  when  the  entrance  of  air  into  one  lung  is  pre- 
vented and  an  excess  is,  in  consetjuence,  thrown  into  the  other,  the  pressure 
of  the  air  within  the  bronchi  becomes  greater  than  they  can  stand,  and 
dilatation  of  the  tubes  results.  Grawitz  has  seen  a  case  of  cottgetutai 
bronchiectasis.  Occasionally  the  shrinkage  of  the  surrounding  lung  tissue, 
as  in  ca.ses  of  fibroid  phthisis,  oiieraies  upon  the  bronchial  tubes  in  such  a 
way  as  to  stretch  them  and  increase  their  lumen. 

Retained  secretions  that  collect  in  the  lumen  of  the  bronchus  usually 
cause  saccular,  but  occasionally  cylindric,  dilatations.  When  numerous, 
the  saccular  dilatations  may  be  arranged  along  the  length  of  a  tube  like 
beads  on  a  string.  Xumerous  bronchiectatic  dilatations  give  a  section  of 
the  lung  tissue,  especially  when  indurated,  the  appearance  of  l>eing  full  of 
holes.  The  retention  of  secretion  within  the  cavities  sometimes  causes  the 
formation  of  rvsts. 

The  mucous  membrane  undergoes  marked  atrophic  changes  similar  to 
those  seen  in  chronic  bronchitis.  The  epithelial  layer  loses  its  cells,  and 
the  submucous  tissue  undergoes  a  marked  connectiye-tissue  hyperplasia. 

Ulcerations  of  the  bronchial  vessels  sometimes  follow  acute  and  chronic 
inflammations,  sometimes  depend  upwn  the  entrance  of  foreign  bodies  into 
the  lubes.     The  most  common  causes,  however,  are  tuberculosis,  s)'pbtlis. 
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and  epithelioma.  The  ulcerations  may  be  superficial,  destroying  more  than 
the  mucous  membrane,  or  may  be  deep  ami  lead  to  necrosis  oi'  the  car- 
tilages or  perforation  of  the  bronchial  tube.  Through  the  perforation  thus 
formed  purulent  or  mucopurulent  secretion  of  infectious  nature  can  escape 
into  the  i^urenuhynia  ol  the  hiiig,  where  inllarnmaiory  infiltration,  necrosis, 
caseation,  and  suppuration  may  ocnir,  according  to  the  nature  of  the  infec- 
tion. Secondary  infections  of  the  .surrounding  tissue  are  described  as  peri- 
bronchitis^  and  c:aviiies  may  be  formed  in  the  lung  tissue  by  their  erosion. 

Cavities  of  this  kind  are  not  infrequent  in  tuljcrculosis,  the  wall  of  the 
cavity  consisting  of  infiltrated,  consolidated,  gangrenous,  or  cheesy  lung 
tissue.  The  contents  of  the  cavity  vary  according  to  its  formation — in  cases 
of  gangrene  consisting  of  fetid  material ;  in  cases  of  tuljerculosis,  of  soft, 
cheesy,  or  creamy  ]ui?  ;  and  in  more  siniple  infections^  of  mucopurulent 
matter.  Occasionally  the  bronchial  tulx:s  are  ]>erforated  from  without,  esiJC- 
cially  in  pulmonary  tuberculosis  with  enlargement  of  the  bronchial  glands 
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Fig.  370.— Oiseous  bronchitis.  Transverse  section  through  a  small  bronchus  and  sur- 
rounding lung  tissue.  The  wall  of  the  bronchu*  is  cfimplelely  brok'en  down,  c;is(.*ated  {1).  its 
lumen  partly  filled  with  the  cheesy  miiterial  I  sU  The  tuberculous  prucess  extends  in  n  cir- 
ctilar  manner  outward  tu  the  surrounding  lung  tissue,  the  alveoli  0/  the  Latter  arc  tnfiUrated 
and  FiUed  with  numerous  confluent  tubercles  (3)  (X  40)  (DUrck). 


and  pressure  upon  the  bronchial  tubes.  .Vneurysms  sometimes  pres!>  against 
the  bronchial  tMt^es,  and  lead  to  atrophy  and  jierforation. 

llinh-Hirschfeld  restricts  the  term  bronchitis  to  inflammation  of  the 
larger  tubes,  and  prefers  to  use  the  term  bronchiolitis  for  inflammation  of  the 
mbes  below  the  third  or  fourth  bifurcation.  Inllammation  of  these  hron- 
chinks  Joes  not  differ  from  inflammation  of  the  larger  lubes,  except  that 
the  thinness  of  the  walls  facilitates  the  spread  of  the  inflammation  from  the 
tubule  to  the  surrounding  tissue,  and  thereby  occasions  a  frequent  combina- 
tion of  inflammation  of  the  tubule  and  surrounding  tissue,  a  condition 
described  as  brimchopneumonia  q\  peribronchial  pneumonia. 

While  bronchiolitis  is  not  easilv  differentiated  from  bronchitis  anatomi- 
cally, the  t\so  affections  are  tjuite  different  clinically,  bronchiolitis  is  usu- 
ally a  primary  affection  of  the  larger  tubes  ol)ser\'ed  in  extremes  of  life — 
infancy  and  old  age.      It  is  freijuently  accomjianied  by  bronchopneumonia. 

Fibrinous  Bronchitis.— True  diphtheria  of  the  bronchi  is  very  rare, 
and  is  u.sually  secondary  to  diphtheria  of  the  larvnx.  A  non-diphtheritic 
croupous  or  fibrinous  bronchitis  may  occur  in  croupous  pneumonia  and  in 
34 
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variety  of  lesions  may  maKe  this  possible.  Thus,  diseases  of  the  lung  itself^ 
such  as  croupous  pneumonia,  tuberculosis,  carcinoma,  and  embolism,  may  l>e 
followed  In'  ^^angrene.  Again,  diseases  of  the  upper  respirator)'  passages  hy 
which  (eiid  niaterial  enters  the  lung,  such  as  gangrene  of  the  lar>nx,  the 
entrance  of  foreign  bodies  into  the  bronchi,  and  the  extension  of  disease 
from  neighboring  organs,  as  in  epithelioma  of  the  esophagus  with  perfora- 
tion into  a  bron*:hus.  Some  cases,  called  idiopathic^  occur  in  alcoholism 
and  asthenia  from  iindiscoverable  causes,  probably  prin>ary  infections. 

Morbid  Anatomy. — Since  the  days  of  I^ennec  it  has  been  customary  to 
divide  the  lesions  into  the  diffuse  and  circuTuscriiied.  The  circumscribed 
form  occurs  in  irregularly  rounded  single  or  multiple  areas,  which  on  tnms- 
versc  section  show  a  dark-brownish,  greenish,  or  l>lackish  color.  They  arc 
dry  and  surrounded  hy  hyperemia  and  edema.  Should  such  a  gangrenous 
area  extend  to  the  pleura,  a  rich,  fibrinous  deposit  is  found  upon  the  surface. 

Diffuse  ^an^renc  sometimes  originates  from  the  circumscril>ed  form  or 
followb  pneumonia.     The  diseased  tissue  is  greenish  black,  mushy  and  boft. 
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FlC  a74.— An  1h nicotic  lung.    The  Mack  arcAs  consist  of  co.il-du^t  deposited  In  ibe  coonectiTe 
tissue  uf  the  lung,  which  is  partly  newly  formeU,  partly  preexi&tent  (X  loo). 

more  or  less  infiltrated  with  fetid  material.  It  is  more  serious  than  the  cir- 
cumscriL'cd  form,  as  septicemia  may  result  from  infectious  eml>oIism,  and  the 
rase  terminate  fatally.  When  recovery  takes  place,  the  gangrenous  tissue 
disa[»[>ears  by  colbtpiation,  al^orption,  and  expectoration,  leaving  a  cicatrix 
similar  to  those  seen  in  hemorrhagic  infarction.  The  healing  process  is 
greatly  accelerate<l  should  communication  with  the  bronchus  facilitate  the 
esca|>e  of  the  broken-down  tissue. 

Pneumonokoniosis. — This  is  a  disease  of  the  lungs  caused  by  the 
inhalation  of  mineral  dust. 

Etiology.^ The  disease  occurs  chiefly  in  those  whose  occupations  cause 
them  to  frequent  dusty  atmospheres.  Thus,  coal-minere  and  heavers,  stokers, 
and  chimney-sweeps  are  apt  to  inhale  coal-dust  and  soot ;  potters,  consider- 
able clay  dust  ;  iron  filters,  dust  of  iron  and  steel :  glass-cutters,  mintite  par- 
ticles of  glass,  etc.  The  nature  of  the  inhaled  dusts  leads  to  conditions 
which  differ  slightly  in  appearance,  severity,  and  histologic  altcraliou.  ac- 
cording to  the  particular  irritating  proi>crties  which   the  inhaled  particles 
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possess.  Anthracosis  is  caused  by  the  inhalation  of  roal-diisi  and  soot; 
siderosis^  by  metal  dusts,  such  as  oxid  of  iron,  etc.  ;  chaiicosis^  by  stone-dust, 
pulverized  ({uariz,  glass,  etc,  ;  kaoiittosis^  by  potters'  clay,  and  aiumiffosis, 
by  materials  handled  by  ultramarine  and  porcelain  workers.  Small  quan- 
tities of  dust  produce  no  changes  of  importance,  and  every  individual  living 
under  conditions  of  modem  civilization,  where  coal  and  wood  are  con- 
tinually consumed  in  furnaces,  and  smoke  discharged  into  the  atmosphere, 
is  obliged  to  inhale  more  or  less  dust,  and  consc([uenlly  to  exhibit  sonic  de- 
posit in  the  lungs. 

Morbid  Anatomy. — The  normal  lung  i»resents  a  pinkish  or  grayish,  rather 
mottled,  appearance,  and  upon  the  surface  is  divided  into  a  lar^e  number  of 
rouiidcti  or  ]ioIyhedral  lobules  or  divisions,  outlined  by  linei  of  bUuk  that 
probably  re]tresenl  lymijhalic  vessels,  within  or  around  which  inhaled  dusi 
has  been  deposited.  Microscopii  sections  of  ricnnal  lung  tissue  almost 
invariably  display  here  and  there  in  the  inieraheolar  septa  small,  irregularly 
distributed  black  granules,  usually  tending  to  rontbrm  lo  the  distribution  of 
the  lymphatics.  These  consist  of  inspired  dusts  and  arc  of  no  importance. 
When  the  quantity  of  inhaled  dust  is  great  or  its  ipiahty  irritating,  alveolar 
catarrh,  with  dcscjnamation  of  the  ahcolar  epithelium,  transmigration  of 
leukocytes,  and  hyperplasia  of  connective  tissue  may  be  observed.  The 
occurrence  of  alveolar  catarrh  is  invariable  in  pneumonokoniosis. 

Much  of  the  inhaled  dust  is  precipitated  against  the  walls  of  the  upper 
air-passages,  the  nose,  pharynx,  and  larvxx.  and  removed  through  the 
agency  of  the  mucous  secretions,  and  the  lashing  cilia  of  the  mucous  mem- 
branes, which  pass  the  individual  particles  along  until  ihcy  are  caught  in 
some  mass  of  secretion  about  to  be  expectorated  or  discharged.  The  dust 
that  reaches  the  air-cells  is  disposed  of  in  a  different  way.  iJesquamated 
epithelial  cells  from  the  alveolar  wall,  and  leukocytes  are  found  in  consider- 
able numbers  in  all  the  air-cells,  each  containing  a  number  of  the  dust-parti- 
cles. Some  of  the^e  cells  escape  from  the  air-cells,  jiass  along  the  brouchial 
tubes,  and  arc  expectorated.  The  leukocytes  carry  their  burdens  into  the  lym- 
phatics, where  they  sometimes  proceed  as  far  as  the  lymphatic  glands,  though 
they  more  often  lieposit  them  in  the  endothelial  cells.  In  this  way  a  marked 
accumulation  of  the  dust  occurs  along  the  lymphatic  vessels,  and  much 
larger  accumulations  Sirt^  [)resent  in  the  bronchial  lymijhalic  giands,  where 
numbers  of  the  leukocytes  arc  likely  to  he  retained.  In  the  fretiuent  lymph- 
nodes  of  the  lung  unusually  large  deposits  of  dust  occur,  and  by  irritation 
leail  to  the  formation  of  new  connective  tissue. 

The  lung  thus  contains  numerous  fibrous  nodes  and  nodules,  generally 
dark  in  color,  and  varying  in  size  from  a  millet-seed  to  a  cherry.     They 

I  consist  of  connective  tissue,  more  or  less  concentriially  arranged,  and  sur- 
rounding collections  of  dust-particles.  When  few  in  number,  the  nodes  and 
cicatrices  arc  chiefly  at  the  apices  and  upon  the  surfaces  of  the  lungs.  In 
the  smaller  nodules  connective  tissue  may  be  arranged  about  a  single  center, 
while  in  the  nodes  there  are  aggregations  of  them.  When  the  nodules  are 
few  and  scattered,  the  intervening  pulmonary  tissue,  except  for  its  pigmenta- 
tion and  catarrh,  is  i)ractically  normal.  When  the  nodules  are  numerous, 
the  iniennediate  substance  is  likelv  to  be  fibroid  and  dense.  Ca'ms  have  been 
seen  in  which  whole  divisions  of  the  lung  were  indurated,  dense,  firm,  atelec- 
tatic, and  shnmken,  so  as  to  constitute  a  nodular  cirrhosis. 
Ziegler  .says  that,  according  to  its  etiology  and  genesis,  pneumonokoniosis 
is  an  inhalation  bronchopneumonia,  the  nodules  rci>resenting  destroyed  and 
indurated  alveolar  systems.  The  most  marked  lesions  are  apt  to  occur  in  the 
apices  of  the  lungs.  The  extensive  consolidations  arc  apt  to  be  accompa- 
nied by  compensatory  emphysema. 
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The  deposition  of  dust  in  the  bronchial  Uinphatic  glands  leads  to  a 
marked  increase  of  size,  the  organs  becoming  as  large  as  hens'  eggs.  'I*he 
parenchyma  is  much  softened  and  very  dark  in  color,  in  marked  cases 
becoming  black.  When  the  glands  are  incised,  the  softened  substance 
escapes.  Thii  change  in  the  t|iiality  of  the  parenchyma  makes  i»ossible 
ihe  not  infrequent  nietasta:sis  which  occurs  and  which  no  doubt  ta-keia  ]>Iace, 
as  Arnold  has  shown,  by  the  erosion  of  small  veins,  and  the  discharge  of 
the  softened  glandular  suljslance,  with  its  contained  coal-dust,  into  tlicui. 
Di^seminatL'd  thnnigh  the  hodv  in  this  way  the  dust-particles  are  dejiosited 
in  the  spleen,  liver,  kidneys,  l.-rain,  and  other  or(;ans. 

Bronchapneumonia  or  Catarrhal  Pneumonia. — Bronchopncxi- 
monia.  catarrhal  and  lobular  pneumonia  are  [)robal»lv  identical  aiTcctions 
described  by  dilTerent  names.      It  is  called  bronchopneumonia  becau:>e  it 
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Tig.  375.— Catarrhal  pneumonia,  showing  desquamated  epithelial  cells  in  ihe  alveoLir  spaces. 


extends  from  the  bronchioles  into  their  ultimate  distribution  of  infundilmla 
and  air-cells ;  catarrhal  pneumonia,  because  the  process  is  one  of  catarrhal 
inilammation,  and  lobular  pneumonia,  bccaiise  the  affected  areas  correspond 
to  lobules  of  the  lung. 

Etiology. — The  process  is  infectious  in  the  nvijoriiy  of  cases,  depending 
upon  the  streptococcus,  pneumococcus,  tubercle  bacillus,  and  sometimes 
upon  other  micro-organisms.  It  may  also  depend  upon  irriinting  dusts. 
Anderson  divides  the  cases  into  three  groups:  1  i)  The  simple  acute  lob- 
ular pneumonia;  (2)  the  secondary  lobular  pneumonia,  which  asnnlly  follows 
infectious  diseases,  such  as  whoofiing-cough  and  measles  ;  .ind  (3)  the  embolic 
or  suppurative,  which  occurs  after  malignant  endocarditis,  etc. 

The  causes  of  the  disease  are  many.      Most  frci|iicni    in  old  age   an^ 
childhood,  it  is  occasionally  seen  without  any  assignable  cause,  and  may 
secondary  to  typhoid,  whooping-cough,  measles,  scarlatina,  smallpox,  cry- 
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sipelas,  emphysema,  diphtheria,  influenza,  cirrhosis  of  the  lungs,  phthisis, 
etc.  It  sometimes  succeeds  tronchiiis.  Some  cases  are  attributed  to 
exposure  to  cold.  Weak  and  strumous  conditions  and  the  habitual  breath- 
ing of  vitiated  air  seem  to  predispose  to  it.  Position  seems  to  have  some 
predisposing^'  influence,  as  among  those  who  are  long  bedridden  it  is  a  fre- 
i^uent  lausc  of  dciith.  The  disea.-vC  sometimes  results  from  the  extension  of 
inrtunmiation  (Voin  the  bronchial  lubes  to  the  air-tells. 

Morbid  Anatomy.— The  lesions  are  usually  irregularly  distributed 
throughout  the  lung  in  the  fonii  of  larger  or  smaller  conic  or  pyramidal 
latches,  which  correspond  in  shape  to  the  distribution  of  a  bronchiole. 
These  areas  usually  jjroject  somewhat  beyond  the  pleura.  They  are  rather 
firm  and  hard,  but  are  easily  broken  up  hy  pinching,  and  when  thus 
destroyed,  allow  a  whitish,  o[)ai|ue,  mucopunilcnt,  somewhat  frothy  fluid  to 
escape.  The  consolidated  areas  arc  usually  reddish  or  pinkish  in  color, 
and  are  often  surrounded  by  a  hyperemic  zone.  Two  forms  of  the  disease 
are  dt^scribcd  by  Zieglcr — the  circumscribtJ  and  the  diffuse  Microscopi- 
calli »  the  disease  is  characteri;:ed  by  the  presence  of  localized  inflammatory 
exudations,  with  consolidation  of  lung  tissue,  in  which  the  air-cells  are  filled 
by  an  exudate,  consisting  essentially  of  epithelial  cells  and  leukocytes. 
There  is  usually  but  little  fibrin  in  ihe  exudation. 

The  naked-eye  appearance  of  the  pneumonic  patch  will  vary  somewhat 
according  to  its  age  and  extent.  Sometimes  the  color  is  dark  red,  some- 
times grayish  red,  sometimes  gray  ;  the  surface  maybe  smooth,  with  a  col- 
lection of  fibrin  upon  the  yUeura,  or  the  fibrin  may  roughen  the  surface. 
When  incised,  the  areas  are  sometimes  smooth  and  homogeneous,  sometimes 
granular  in  appearance.  The  disease  is  of  irregular  duration,  favorable  cases 
usually  ternunaling  by  the  degeneration  and  disintegration  of  the  exudate, 
which  may  be  expectorated  and  absorbed.  The  condition  does  not  afl'ecl 
the  air-cells  only,  but  the  supjUying  bronchioles  also  invariably  take  part,  so 
that  one  finds  them  hyperemic,  with  swollen  mucous  membranes,  and  usually 
occluded  by  an  accumulation  of  mucus  and  exudate.  In  unfavorable  cases 
the  severity  of  fhe  inflammation  may  bring  about  suppuration  or  gangrene 
of  the  diseased  tissue,  showing  that  very  virulent  bacteria  have  gained 
entrance  into  the  tissue.  In  chronic  cases  there  is  no  resolution  or  subse- 
f[uent  clearing  up  of  the  consolidated  area,  but  new  formation  of  connective 
tissue  and  a  gradual  transformation  of  the  invaded  area  into  cicatricial  tissue. 

Bronchopneumonia  with  gangrene  is,  fortunately,  rare,  and  succeeds  gan- 
grene of  the  larynx  and  malignant  disease  of  the  upper  air-j>assages. 

The  difl'use  bronchopneumonia  is  scarcely  correctly  named.  It  results 
from  the  lodgment  in  the  branches  of  the  pulmonary  arteries  of  infectious 
emboli  derived  from  various  sources.  The  inflammation  produces  nodes 
similar  to  those  seen  in  bronchojmeumonia,  but  much  more  difl^use  and  with 
a  tendency  to  peripheral  infiltration.  They  are  apt  to  be  coalescent  and 
occur  less  regularly  in  pyramidal  or  tonic  areas,  corresponding  to  bronchial 
distribution. 

In  cases  of  nodular  catarrhal  pneumonia,  whether  of  aerogenic  or  hemato- 
genic origin,  if  many  lobules  be  affected  and  closely  ap|jroximaled,  it  is 
with  difficulty  that  one  can  differentiate  the  affection  from  croupous  pneu- 
monia. In  such  cases  the  microsco]>e  will  usually  solve  the  problem,  for  it  is 
unusual  to  find  much  fibrin  in  the  exudates  of  bronchopneumonia,  while  in 
croupous  pneumonia  it  is  characteristic. 

Inflammation  of  the  .'mialler  bron<  hial  tubes  sometimes  extends  directly, 
by  contiguity  of  tissue,  to  the  neighboring  air-cells,  irrespective  of  their  dis- 
tribution.    Such  cases  are  described  "xs*  f^inhronchtal pncumomo. 

Bronchitis  extending  to  the   pulmonary  tissues  aflfects  it  differently  at 
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diScrcat  tiiBeft.  Dorii^  UMpiTatioft  amd  cxpinition  mocoptmileDt  niatter 
tatioed  within  the  inflamed  tabes  b  feqaently  raovod  otttvard  Ux  same  dis- 
ance  doriDg  cxpiiatioo,  and  then  awp^ratrd  during  la^ratioo  into  nev, 
w*frr**«^  tubes,  in  wtbcfa  Kogoduy  miiinfiiin  mav  be  started.  The 
obttmctioii  of  the  tiibakcs  csiaed  b^  ao'iwitoted  secredoos  and  swcllici?  of 
the  iDucom  mcoibiane  t»  socnetinies  ^cS^rvrM  to  cut  off  the  air-^ 
csnc  atdectasu.  On  the  other  hand,  the  air  may  be  allovred  to  ^....:  ..: 
not  to  escape,  go  that  local  apcnte  distention  or  acute  TcsictiUr  emph>-sema 
may  be  produced. 

The  heoMtocealc  freptk  metasUtic  pneumonia  partakes  partly  of  a  catar- 
rhal character.  It  i*>  ^econdarii'  lu  vanom  sti(>(Mjratiie  lesions  of 
ort^aiUr,  and  was  a  commoa  surgical  affection  bcibne  the  days  of  antisc{jsi< 
It  is.  hoi«e\'eT,  occasionalJy  seen  following  gunshot  wounds,  infected  woun< 
ap|>eodiciiis,  suppuraiive  metritis,  meningitis,  hepaiiiis,  cerebriiis.  etc.  Tl 
pathology  of  the  disease  consists  in  the  lodgment  in  the  capillaries  of  tl>e 
lung  of  infeclioas  material — emboli — conveyed  through  the  circulation. 
The  intlammalions  resulting  from  the  presence  of  ihesc  emboli  are  usuall] 
purulent.  Upon  insi^ection  one  finds  an  infarcted  tissue,  with  a  purulenl 
center,  sharply  scjiarated  from  the  surrounding  pulmonary-  tissue  by  a  yellow, 
infiltratt'd  zone.  Ordiiiarily  this  tissue  undergoes  necrosis  with  sul»se\jucnt 
degeneration  and  alj6orption,  or  may  rupture  into  a  bronchus  and  discharge 
through  it.  In  the  more  serious  cases  gangrene  may  occur  with  the  forma- 
tion oi  a  sphacelus.  L'pon  microscopic  examination  of  the  inflamed  tissue 
the  air-cells  are  found  filled  with  a  hemorrhagic  or  cellular  exudate,  which 
fre<|uenily  contains  some  fibrin,  and  thus  is  with  difficulty  sciiarated  from 
croupous  pneumonia.  The  naked-eye  appearance  is,  however,  strikingly 
different  from  croupous  pneumonia,  and  could  scarcely  be  mistaken  for  it. 

S«vcre  local  inflammai'in  processes,  such  a^  follow  the  lud^^cnt  of  mfectiout  rmtHiH  in 
Ute  lungs,  inn  rarely  remain  li»cal  affcciiun^.  ant!  from  ihe  <irl;>mAl  srai  of  di»ca^r  th**  prtit-f^s 
exten»J»  tn  the  peribronchial  and   interlobular  vcaeU,  which  l>cconi»*  filled  wiih  >•  ,, 

or  (iiirulent  c\iidule.     This  Ivmphnncitis  .ind  pcr'antritis  mny  nlso  result  frum  Kn 

develop  ovrr  the  mflnmed  are.!*,  and  extend  ol-inij  (he  j^eribronchul  an-l  inlerlu.,.. .;,>. 

pluiiic%,  'I'he  i;mt»(>Uc  pulmonary  abscesses  Bometinic&  rupture  ihmn^lt  the  pleura.  .ir\d  lf.«d  la 
empyema,  or.  If  pnor  iig^luilnAUve  inflanimation  has  f  islcncd  the  parietal  iUid  %-i&cerRl  pleune 
tii|[eilifr.  lo  rui»tvire  ihrmi^h  the  diaphnii;in  into  ihe  .ihiJominal  cavity,  or  even  cxteriially 
lhriJU(;h  ihe  chest-wall.  Ilie  septic  pneumonia  is  apt  to  be  a  fat.il  offeciiun,  and  forms  one  of 
the  nio^t  !(rnoirt  comphtjihon^  of  surgery 

Croupous  or  fibrinous  pneumonia  is  one  of  the  most  frequent  and 
mo-it  serious  of  iho  pulmonary  affections. 

Etiology. —  It  is  an  infectious,  inflammatory  disease  of  the  lung,  caused 
by  the  pneuiuococcus  of  Krankel  and  Weirh^ellwium.  Presenting  all  the 
appearances  of  a  local  inflammation  of  the  lung,  it  is  in  reality  an  infec:lion 
of  manifold  occurrence,  which  most  frequently  begins  in  the  lung.  Similar 
affections  at  limes  depend  u[)on  other  micro-organisms,  such  as  the  strepio- 
cocctis,  the  staphylococcus,  the  bai  illus  of  Friedliinder,  and  perhaps  even  at 
times  the  typhoid  IwcilUis,  su  that  fibrinous  pneumonia  is  not  ahva>'s  a  irlcar- 
cui  definiie  process.  It  is  usually  a  primary  affection,  Uit  sometimes  occurs 
as  a  scipiel  oi  other  infectious  diseases,  such  as  typhoid,  rheumatism,  in- 
fluenza, mea.sles,  etc.,  and  sometimes  in  non-infectious  diseases,  such  as 
nephritis.  It  is  in  these  latter  ca-ses  that  the  occurrence  of  the  strepto- 
coccus, the  staphylococcus,  the  typhoid  bacillus,  etc.,  is  apt  to  occur,  while 
the  pncnmococcus  is  almost  invariably  associated  with  the  primar)'  cases. 

BaotcrlolOfy. —  Hie  ^ftrum^coccut  of  KHinkel  nntl  U'eichsclhoum,  called  l>y  SMrT)i..T.T  tv^j 
.Ui,n>f,t,,Hs  futfumottitt  troM/ttstr.  nnd  b*  leliimon  the  f3if^hKt*cfMt  Ltnctelattu,  \- 
orsiiiiiNm  mo»i  coimtnnily  present  in  croupons  or  fibrinous  pneamonia  ll  i- 
^p'>kFnnf  tu  specific,  though  condittoitt  closely  rcscmbltag  croupous  pneumonia  an  iomc- 
ilmck  o*u»cd  liy  i>thcr  org/misms. 
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The  coccus  Wft*  first  obs<?rv«i  in  h»  salna  by  Stcrn^icri;  in  1880.  and  tlescriljcd  as  A/icro- 
couHs  tastenri,  'Ilic  tollowitiy  yc;ir  Casteur  aUo  ohscrvcd  it  in  snliva.  Frankcl.  wlio  further 
inve^ligatcd  it,  caUtrcI  it  tJie  mntoi^tctNi  of  sputum  xaptufmiit.  W  eicli&elbnum  %howcd  lt» 
eiiL>Iog)c  reUitioii$lii|i  to  cruiipoui  pneuinuni.i.  and  catlcti  it  itie  Oif^/iKitciMS  fittfumo/rttr.  Sub- 
sequent workers  cunfirmcd  ilic  work  oi  these  piuiicets.  nnd  **s  it  15  agreed  d.-it  ihe  organism  is 
a  coccus,  and  Uiut  11  1^  ciiologicutly  conicriicd  tii  pncuniunu,  i[  has  Lume  to  be  tailed  1  he 
pHiitm  (•«.'•>  ir  us. 

Mifrphohgy.—'Vtxe  pnrumoeuccus  vrtrie&  somewhat  in  morphology,  according  10  the  con- 
ditions under  whteh  it  dcveh»pi.  In  the  blui>d  of  men  or  animals  mft-cted.  and  in  the 
*'  ru&iy  spuiuin  "of  |jneumunia,  the  urganibin  appears  furtlic  most  part  in  pairs,  each  pnir  con- 
sisting of  two  somewhat  lancet-shaped  or  elongated  cocci.  Each  is  sunonnded  by  a  di^tmci 
halo  or  capsule.  Tlie  cocci  arc  quite  small,  measuring  not  more  than  1  ^  in  the  longest  dutnt- 
flcr.  Wht-n  grown  in  artificial  culture  upon  agar-aj;ar,  they  tippcyr  mure  nearly  sphcnc. 
seldom  appear  m  ilistinctly  diplocnccal  arrangement,  and  show  no  cnp^ulcs.  In  liquid  cul- 
Curcii  they  occasionally  show  n  narrow  capsule,  arc  nearly  spherK,  and  may  form  Inng  chains 
as  well  as  «liplococci.     There  arc  no  spoie*.     The  coccu*  i&  not  mutile  and  has  no  fl.igrlla, 

DtitrihafwH. — Of  the  ilistribution  of  the  pneuniococcut-  in  nature  we  know  vcr\  little.  It 
seeros  to  be  a  frequent  initabit<utl  of  the  re&pirntory  apparatus,  though  it   is  not  certain  thai  >t 
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Fig.  276. — Capsulated  pneumococci  in  blood  from  the  heart  of  a  rabbit;  carbol-ftichsin, 
partly  decolorired  1X  iooo». 


is  n  harmless  one.  The  statement  formerly  made  that  it  constantly  occurs  Jn  normal  saliva  Is 
not  borne  out  by  experiment.  It  Is  fnund  in  a  variety  of  inflammatory  processes,  Inith  prim- 
ary and  secondary,  among  which  may  be  mentioneil  pneumonia,  meningitis,  emphysema,  otitis, 
endocarditii.  and  liver  ab*cess.  It  also  occurs  in  many  secondary  complicaiionsof  pneumonia 
and  other  primary  affections, 

.After  an  attack  of  pneumonia  it  becomes  a  regular  resident  of  ihc  respiratory  apparatus  of 
the  convalescent,  and  has  been  found  virulent  in  the  saliva  nin*  years  after  con^-olescencefrom 
the  disea.v. 

Staining. — The  organism  stains  well  with  the  usual  anilin-dye  solution?!  and  very  well  by 
Grams  method.  The  capsules  usually  show  quite  well,  though  special  methods  have  been 
recommended  for  stammg  them. 

t'uitifattctn. — The  arufictal  cultivation  of  the  pncumococcus  is  not  difficult,  a$  it  grows 
quite  readily  for  a  few  genemiions  in  ordinary  media  Tlie  most  ready  method  of  isolation  '\% 
!o  infect  a  rabbit  or  a  mouse  witli  the  rusty  sputum  of  a  pneumonic  patient,  wait  until  the 
animal  dies,  open  the  body  under  strict  aseptic  precautions,  and  cultivate  the  coccus  from  the 
heart's  blood.  It  grows  in  bouillon  with  the  production  nf  a  slight  cloudiness  and  an  acid 
reaction. 

Ipon  the  surface  of  coagulated  blood-serum,  npar-ag^r.  gtycenn  agar-agar,  and  obliquely 
solidified  gelatin  it  grows  with  the  production  of  minute,  round,  homogeoeous,  dew-drop-like 
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colonics,  which  ran-ly  become  confliienr.  When  ihe  colonies  are  examined  under  a  lens,  if 
is  fuund  that  they  are  granular,  and  when  examined  superficiAlly,  spread  from  a  central 
nucleus.  The  f;elattn  is  not  liquefied,  and  no  visible  change  is  produced  m  any  of  the  media 
by  the  growth  of  (he  or^dmsm.  Milk  is  coagulated  by  the  pncutnococcus.  It  ts  an  uption*J 
anaerobe. 

The  organism  grows  between  34*  C.  and  42**  C.  but  moM  rapidly  at  37**  to  38*'  C.  It 
never  grow*  luxuriantly,  and  unle*>  frcqucnlly  transplanted  \c%  new  media,  rapidly  dies  out. 
Frequently  Innspiantcd  cultures  soon  lo*e  their  virulence,  and  I  think  the  best  method  of 
mainLiinint;  the  virulence  of  the  organi.<im  is  hy  constant  transplanintion  from  mbbit  to  rabbity 

Piilh.f^rMesis. — The  pneumococcus  is  pathoi:t:nic  for  mice,  Ruinca  pij;s,  and  rabbits  Do( 
are  s.iid  to  be  nearly  immunr*  TJie  viiryinR  virulence  uf  the  organism  and  the  differing  st 
ceptil^ility  of  the  animal  infected  determine  the  character  of  the  infection.  In  some  cases  tt 
pncumococcus  makcH  its  appear.^nct:  in  ai>scrsses  of  the  middle  ear  and  other  deeply  seal 
parts,  and  may  remain  as  a  local  infection,  or  may  spread  to  the  meninges  and  caitsc  fnti 
mening  t.s.  Some  cases  of  cerebrospinal  mcninsjitis  s.eem  to  depend  upon  pneumococctis  in^ 
fection.  In  other  case^  mfection  beginning  in  the  Lung:t  cause<i  croupous  pneumonia,  whu 
remains  a  local  pulmun.irv  infection  or  may  become  a  septicemia  by  the  cntranc*'  of  the  ba( 
teria  into  the  circuladon.  The  outcome  of  experimental  infections  in  susceptible  anil 
will  depend  upon  the  mode  of  introduction,  though  ultini.itcly  all  infections  become  fatal 
sepl'ccinias.  Thus,  when  introduced  through  Ihe  chest -w.tII  into  Ihe  lung,  a  pnemiupnia 
similar  to  croupous  pneumonia  of  human  heings  occurs.  When  iniiuduced  into  the  peri- 
toneum or  other  serouscavity,  a  fibrinous  inflammation  of  the  membrane  occurs.  If  the  in- 
fection be  siibcuiancoun,  a!  the  scat  of  inociilfttion  nil  extensive  fibrinnhemorrhagic  exud;ilion 
occult.     In  all  these  cases,  however,  death  finally  occurs  from  septicemia. 

In  ca<ves  of  humLin  mfeclion,  in  which  pneumococcus  septicemia  follows,  croupous  pneu- 
monia, endocarditis,  meningitis,  and  other  remote  lesions  may  occur,  or  death  may  result 
immediately  from  the  septicemia. 

The  fibrinous  character  of  the  pneumococcus  exudations  seems  10  Indicate  thai  the  orgati- 
ism  produce**  a  strong  fihnn  ferment,  but  this  cannot  be  proved  by  experiment. 

fmmunity. — A  very  brief  or  imperfect  immunity  succeeds  pneumoeoecus  mfecttcm.  The 
immunization  of  animals  to  this  organism  is  difTicruU.  Pane,  De  Kenxi.  Washbuume.  McFar- 
land,  Lincoln,  and  uthers  have  achieved  it,  but  whether  or  not  the  serum  of  these  animals  is 
of  thcrapeuUc  value  is  questionable. 

l*he  investigations  of  Setter  have  shown  (he  pneumococctis  to  occur  in  mao  in  the  follow- 
ing relative  frequency  >n  primary  infections: 

I.  Adults: 

Pneumonia         65.95  P*^'  cent 

Bronchopneumonia .        ...  15,85 

Capillary  bronchitis  ...        X5-85 

Meningitis        ....  13.00        " 

Empliyscma 8.53  *' 

Otitis a.44  " 

£n*^loc;irditis ...    l.aa  •* 

Liver  abscess , ,    1,3a  " 

3.  CHILHREN— of  46  cases  invesiigated : 

Otitis  media        39  limes. 

Bronchopneumonia la       " 

Meningilif. a      " 

Pneumonia i  time, 

PIcuiisy        I       " 

Pericarditis i       '• 

FrUdiamder's  Raci/lttt;  ErudrdmUr's  pHtumococcMS  :  BiUil/ux  mm i'sits  d'fsti fa/is ;  Batit- 
fui  piteumrnite. — 'ITiis  organism  was  discovered  in  1883  by  Frtecirondrr.  in  the  eiudate  from  a 
ptieuinonic  lung,  and  was  supixiicd  by  lnm  to  he  the  specific  cause  "f  pncumonw. 

.\forfffi<\^y — The  nrganivm  is  disiinctly  bacillnry  in  its  morphtjiogy.  though  some  indi- 
viduaU  are  Sio  short  as  to  suKKe^l  cocci.  It  has  rounded  ends,  and  {5  surrounded  by  a  distinct 
halo  or  capsule.     There  are  \\a  spores  and  no  ftsi^eila.  and  the  organism  is  not  motile. 

SiaiHim^. — 'llie  organism  stains  well  by  nrdmary  methnd>.  but  not  by  Gram's  method. 

Distn^MtioH. — Fried! it nder'*;  bacillus  ts  a  common  inhabitant  of  the  re^'pimtnry  npj>:imtns, 
where  it  seems  to  be  a  h.irmless  sai>rophyte  under  conditions  of  goivl  health.      '  -s. 

of  the  respiratory  organs  il  srems  lit  grow  rapidly  and  contribute  to  the  disease  \-:  ,j 

sometimes  acquires  disease  producing  powers  of  it  own.     Il  Is  commonly  fitiind  t«-  } 

the  pneumococctis  in  croupous  pneumonia,  and  sometimes  seems  to  >»r  the  pr<  ^ 

organism,  especially  in  catarrhal  pneumonia*.    Smith  has  seen  some  cases  in  whii-li  i  ,r 

spaces  were  filled  with  masses  of  th»?  badlli. 

These  baclili  have  ilso  been  found  in  the  throat,  both  in  simple  inflimnutions  and  in  dtpb- 
theriii.  Hnw.ird  hns  obtained  thrin  from  the  antrum  of  HiKhmore  and  frontal  sinuses  in  sun* 
purative  inflammation  of  these  parts,  and  from  perirenal  abscess.  j>erilonitis.  and  endomelrittt. 
so  thai  they  seem  to  be  wide-spread  in  distribution  and  of  constdei.ible  importance. 


D/SEASES   or  TUB   LCNGS. 


545 


CnUivaticH. — Thr  bacillus  i*  easily  obtained  by  !hc  plate  method  of  cultivation,  as  il  is 
luKun.int  in  i«s  growth  upon  .iriificiiil  mrdia.  At  the  end  of  tweniy-four  hours,  upon  ^clalin 
plates,  snn»ll  while  S|}hert:k  mukc  their  appfarancc  ;ind  tend  to  bprcatt  upon  the  gelaiin  so  ns 
to  form  white  musses  of  considerable  size.  When  examined  with  a  lens,  the  colonies  appenr 
irrrgular  m  outline  and  somewhat  granuinr. 

In  Relaiin  puncture  ctilturest  the  organism  shows  its  nbiHty  to  grow  both  with  ond  without 
oxygen.  Upon  the  surface  in  ttie  presence  of  o-xygcn  it  grows  ln-st.  formint;  a  flattened, 
spreading  mo^.  In  the  puncture  il  forms  .1  series  of  small,  conflurnl.  spheric  colonies.  The 
growth  resembles  a  nail.  Ttie  gelatin  is  neither  liquehi-0  nor  softened.  Upon  agar-agar, 
glycerin  agar-agar,  and  blood-serum  the  organism  forms  a  luxuriant  growth,  while  or  brownish- 
yelluw.  and  smeary  in  appearante.  An  abundant  growth  lakt-s  place  upon  potato,  quickly 
covering  the  turlice  uith  a  thick,  yellowish-white  layer  which  sometiroes  contains  bubbles  of 
gns. 

In  all  culture-media  containing  sugar  an  abundant  forniatinn  nf  gas-bubhlrs  occurs. 

Pathojftncxii. —  Fxpertmi-ntal  inoculation  with  Fnedliinder's  Ikil'iIIus  commonly  fails  10 
produce  any  pathogenic  eflecls.  Triedlander  himself  reports  that  the  organism  is  feebly 
pathogenic  for  mice  and  gumca-pigs. 

Morbid  Anatomy. — The  disease  is  characterized  by  the  orciirrenre  of 
a  large  amount  of  an  exiitiate  whose  chief  characteristic  is  rapid  coagulation 
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Fig.  277.— Bacillus  pneumoniae  of  Friedtiinder.  from  the  evpectomtion  of  a  pneumonia 
patient  (x:  looo)  (t'liinkel  and  PfciflferJ. 


with  the  formation  of  consideral)le  fibrin.  It  affects  one  or  several  lol>es, 
a  whole  birig,  or  rarely  both  lunj^'s.  Double  pneumonia  is  usually  fatal,  as 
the  aiiiount  of  breathin*;  sj)ace  is  too  small  to  ijeniiit  of  proper  aeration  of 
the  blood.  'Ihc  affccied  lung  tissue  is  swollen,  su  that  the  kmy  is  larger 
than  normal,  and  is  timily  consolidated  and  liviT-likc  in  texture,  the  air 
bein^  entirely  displaced  by  the  coagxilated  eMidaic  in  the  tells.  A  fragment 
cut  from  a  lung  ininiediately  sinks  if  placed  in  waicr.  The  color  of  the 
consolidated  tissue  varies  according  10  Ihe  duration,  or  perhaps  according  to 
the  r.ipiditv.  of  the  disease  process.  Sonieiimes  the  lung  is  dark  red,  some- 
times pinkish  K^ay,  sometimes  gray  in  color.  The  pleura  is  usually  smooth, 
except  for  adherent  tlakes  of  fibrin.  In  the  pleural  cavity  one  is  apt  to  find 
a  fluid  evudalc  with  floating  flakes  of  fibrifi.  When  incised,  the  lung  tissue 
appears  granular,  and  if  it  be  scraped  with  a  knife,  little  fibrinous  plugs  arc 
drawn  out  of  the  air-cells  and  bronrhioles.  The  amount  of  fluid  contained 
in  the  tissue  varies  :  when  the  color  is  red,  there  is  usually  more  fluid  than 
when  it  is  gray,  and  the  darker  the  color  of  the  tissue,  the  ricl 
fluid.     The  texture  of  the  lung  tissue  seems  to  be  altered,  for,  » 
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nariW  one  finds  the  spongv  character  of  the  lung  tissue  preventing  iis  ready 
laceration,  the  pneumonic  lung  appears  much  more  readily  lorn  than  normal. 

The  consolidated  tissue  resembles  so  closely  liver  tissue  that  it  has  become 
customary  for  the  diseased  tissue  to  be  described  as  hfpatized. 

It  was  at  one  lime  sup[)Osed  ihat  this  disease  ran  a  regular  course  of  three 
definite  stages  :  First,  a  stage  of  con)((stion  ;  second,  one  of  r^tf  hepatization  ; 
third,  one  of  ji^ray  hfpatization ^  and  then  finally  underwent  rrsoiuiion  and 
recovery  if  the  i>atient  lived.     The  fact  tliat  one  often  obscr\'cs  cases  in 


Fig.  a78.— Lunc  of  a  child,  showing  Oir  rtnpcarancc  of  the  or^an  in  the  stugc  of  rf?d  hrpati- 
tationof  croiipoui  pnrumonm.  Ilie  pneumoni.i  has  hern  precrdeil  by  chronic  pleuritic,  which 
accounts  for  the  thickened  fihrou!»  tmheculct:'  extenil-nj*  into  tbi-  tissue,  and  which  miv  h^vc 
had  somethmfir  lo  do  wiih  the:  pccutinrly  prominent  .tppeiirance  of  the  bronchtulcs  tliroughoiit 
the  lung  (from  a  specimen  loaned  the  writer  by  L>r.  Joseph  Snller). 


which  gray  he[kati«ttion  occur?  without  preceding  red  hepatization,  and  that 
red  hei'witiAition  has  been  found  where  gray  was  expected,  makes  us  skeptical 
as  to  the  correctness  of  this  motle  of  des<:rip(ion  though  it  affords  oj>iK>r- 
tunity  difficult  to  ser\ire  in  any  other  way. 

5taffe  of  Congestion. —  This  is  a  preliminary  active  hyi)crcmia.  The 
pulmonar>'  vessels  are  fiill  of  blood,  the  hmg  abnormally  red  in  color  and 
abnormallv  voluminous.  The  tissue,  when  pressed  uj)on.  readily  pits,  show- 
ing that  there  are  a  loss  of  elasticity  and  some  edema.  Crepitation  is  lesfi- 
ened.     The  lung  is  heavy.     When  incised,  a  sticky  red  fluid,  usually  con- 
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laining  air-bubbles,  escapes  from  the  tissue.  It  is  scarcely  possible  to  differ- 
entiate between  the  i)re|)neunionic  congestion  and  congestion  from  other 
causes.  ^Vhen  examined  microscopically,  ihe  lung  shows  marked  turges- 
cence  of  the  capillary  vessels,  wiih  the  escape  into  the  air  cells  of  a  con- 
siderable amount  oi  fluid,  rich  in  red  blood  corpuscles.  This  exudate  may 
also  contain  a  few  Icukotrytes.  and  usually  shows  qviitc  a  number  of  dcs(]iia- 
mated  epithelial  cells.  The  crepitant  rales  which  characterize  the  congestive 
stage  of  pneaiiioma  are  caused  either  by  the  bubbling  of  air  through  the 
viscid  fluid,  or  hy  the  sudden  sefiaration  of  the  adhering  alveolar  walls. 

Red  Hepatization. — Suj)[iosing  that  the  disease  progresses  from  congestion 
to  red  hep3ti?atJon,  we  coni:eive  thai  the  escape  of  exudate  into  the  air-cells 
is  followed  by  its  coagulation  and  the  complete  exclusion  of  air.  The  lung 
remains  dark  red  in  color,  entirely  ceases  to  crepitate,  is  solid,  cuts  exactly 
like  liver,  and  is  friable. 

When  examined  microscopically,  the  air-cells  and  small  broiKhial  tubes 
arc  all  found  filled  by  the  coagulated  e.xudate.     At  first  glance  the  air-cells 
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Fio.  379.— Croupous  or  fibrinous  pneumonia,  ifatje  of  red  hepHltzutiun  ;  sUined  by  \Vei(;ert's 
method  to  show  the  fibrin  onlv.  The  blue  threads  tilling  the  air-ce11&  con$i»t  of  fibrin*filanients 
(X180). 


a]>pear  to  be  filled  with  red  blood-corpuscles,  but  upon  more  careful  exam- 
ination the  delicate  reticulum  of  fibrin,  the  more  delicate  filaments  of  which 
extend  among  the  red  blood  corpuscles,  becomes  apparent.  There  may  be 
no  leukocytes,  or  a  pood  many  may  be  obser\'ed  in  the  air-cells.  The  des(iua- 
maied  epithelial  cells  are  inconspicuous.  Il  is  a  characteristic  that  the  air- 
cells  shall  be  full  of  the  exudate,  which  seems  to  cling  to  their  walls  and 
leave  no  room  for  the  entrance  of  air.     The  blood  capillaries  are  congested. 

Gray  Hepatization. — Gray  hepatization  is  supposed  to  mark  the  begin- 
ning of  recovery.  It  is  called  gray,  from  the  naked-eye  apjtearance. 
The  tissue  of  the  diseased  lung  having  changed  its  color  tVom  red  to  gray 
without  any  im|»ortani  alteration  in  texture,  the  microscope  alone  is  able  to 
explain  how  the  change  takes  place. 

When  examined  microscopically,  one  finds  that  the  red  blood  corptLscles 
so  conspicuous  in  the  preceding  stage  have  undergone  various  degenerative 


S48 


DISEASES  OF  THE  JiESP//!ATOfiy  i^VSTEM. 


changes  and  been  resolved  into  molecular  debris.  The  fibrin  has  also  in 
large  part  disappeared,  probably  through  tolUcpiation,  and  the  air-cells  are 
seen  to  coniain  large  numbei's  of  leukocytes.  'I'heir  presence  is  supposed 
to  depend  \x\iQv\  the  cheniotaciic  powers  oi  the  bacteria  and  tissue  remnants, 
ancj  ihcir  object  is  that  of  scavenging  and  cleaning  up  the  lung.  It  is  in 
the  stage  of  gray  hepatization  thai  one  notes  a  separation  of  the  clinging 
exudale  from  the  walls  of  the  air-cells  and  the  beginning  of  the  entrance  oi 
air  into  the  lungs,  so  that  mure  and  more  air  enters  as  the  cODtiaction  of  the 
organ  and  removal  of  the  exudale  make  room  for  it. 

Resolution. —  I'his  stage,  which  varies  in  duriUion,  marks  the  final  return 
of  the  pulmonary  tissue  to  the  normal.  The  softened  exudale  is  ijanly  ab- 
sorbed and  partly  expectorated  ;  the  leukocytes  completely  remove  the  rcniaiu- 
ing  molecular  matter  and  the  lung  returns  nearly  lo  its  nomuil  condition. 

The  lesions  are  always  homogeneous,  and  do  not  spread  from  any  single 
fociis  that  can  be  pointed  out.  It  sometimes  happens  Oiat  neighbonng 
lobes  present  difi"crent  stages  or  different  ages  of  the  disease,  but  in  each 
of  them  that  jirocess  present  will  he  homogeneous  throughout.  I'he  un- 
affected portions  of  pneumonic  lungs  jjrescnt  other  less  importimt  changes. 
There  is  often  compensatory  inllaiioti,  and  the  lissue  is  usually  i>alc,  though 
not  infreipicnily  congested.  (Jne  finds  enlargement  and  intlamniation 
of  the  brom  hial  glands,  which  appear  reddish  or  brownish  in  color.  It 
must  not  be  lorgotien  that  the  disease  is  both  infectious  and  toxic.  ScpH- 
cemia,  from  the  entiance  of  the  pneumococci  into  the  circulation,  is  very 
common  and  explains  the  frequency  with  which  endocarditis,  pericarditis, 
meningitis^  and  other  secondary  processes  occur  m  the  course  of  pneumonia. 
The  toxemia  explains  the  rhilJ,  fever,  circulatory  and  other  severe  sympioms 
not  sufficiently  explained  by  the  respiratory  obstruction. 

Ihe  disease  usually  runs  a  short  course,  terminating  by  crisis,  immediately 
succeeded  by  the  beginning  of  resolution.  Occasionally  ihe  severity  of  the 
inflammation  is  so  marked,  or  the  liability  to  other  infections  so  incrc-ased, 
that  abscess  formation  and  gangrene  of  the  lung  occur.  These  seem,  how- 
ever, to  be  accidental  and,  fortunately,  uncommon  sequel<e  of  the  disease. 

Caseation  has  been  pointed  out  as  a  termination  of  croupous  pneumonia* 
but  experience  seems  to  indicate  that  caseation  docs  not  occur  in  a  lung  not 
previously  tuberculous.  It  is  true,  however,  that  the  occurrence  of  ])neumo- 
nia  in  a  tuberculous  lung  facilitates  the  development  of  the  original  disease. 
It  is  held  by  some  that  ihe  hyperemia  attending  croupous  pneumonia  has  the 
tendency  to  hold  tuberculous  processes  in  abeyance  or  to  check  them,  so  that 
after  pneumonia  a  tuberculous  disease  advances  less  rnpidly  than  before. 
Such  cases  are  prohably  extremely  unusual.  Indeed,  most  clinicians  hold 
Ihe  contrary  opinion— that  the  changes  resulting  from  croupous  pneumonia 
predispose  to  tuberculosis  rather  than  antagonize  it. 

An  unfortunate,  not  very  frequent,  temiinarion  of  pneumonia  is  postpnea- 
monic  Induration.  The  tissue  becomes  carnified,  and  contmues  to  have  some- 
what the  appearance  of  the  stage  of  red  he[>atization,  but  is  not  so  dense  and 
not  granular  on  the  cut  surface.  When  examined  microscopically,  the  tissue  is 
found  to  be  very  cellular,  due  to  an  active  proliferation  of  the  interalveolar 
cellular  tissue  and  a  wuJc-s[)read  cellular  infiltration.  This  is  followed  l^y 
marked  hyperi>lasia  of  connective  tissue,  by  which  the  septa  are  thickened. 
Ziegler  calls  attention  to  the  fact  that  within  the  air-cells  one  occasionally 
finds  a  fibrinous  plug  replaced  by  new  fibroronncctive  tissue.  The  connec- 
tive tissue  is  not  all  in  the  interalveolar  wall,  but  grows  into  the  air-cclls  as 
nodular  masses.  The  bronchial,  peribronchial,  and  interlobular  tissues  in- 
crease in  amount,  the  lung  becoming  indurated  and  fibrous,  and  subsequently 
contracting  so  as  partially  to  close  or  much  diminish  the  si^e  of  the  air-cells. 
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Should  the  alveolar  epithelium  be  lost,  the  air-cells  may  be  entirely  obliter- 
ated by  the  union  of  their  approximated  walls. 

'ihc  ti[>vos;s  is  not  uniform,  but  is  distributed  beneath  the  pleura,  around 
the  bront  hi.and  in  the  neighliorhood  of  interlobular  tonnecifve  tissues.  Xo 
circumscribed  nodes  are  formed,  the  lesions  always  otxurrinj;;  in  bands  or 
layers  whieh  gradually  blend  with  the  hcuhhy  lung  tissue.  The  pleura  may 
become  involved,  with  resulting  hypeqjlasia  of  its  connective  li&sue  as  well 
as  ot  the  3ub]>leural  connective  lihsuu  connecting  with  the  interlobular  bands, 
thus  bringing  about  alterations  in  the  bronchial  vessels,  lymphatics,  and  in 
the  contiguous  ]>ulmonary  tissue.  I  he  affected  lung  ma>  thus  be  deformed 
by  subsefjuent  (ontrariion  and  appear  abnormnllv  small,  rounded,  en(n|isu- 
lated,  and  indurated  trom  the  irregularly  distnlnited,  solid,  antj  nonnal 
tissue.  Intervening  emphysema  and  occasional  bronchiectasis  may  also  be 
piesent. 

Pleura  In  Pneumonia. —  The  jdeura  covering  the  pneumonic  lung  is 
invariiilily  more  or  less  inflamed  and  coated  with  fibrin.  The  surface  of  the 
swollen  lung  is  somewhat  indented  by  the  ribs.  Sometimes  in  gray  hepati- 
zation, especially  in  elderly  ]»eo|jIe,  the  contrast  between  the  grayish  con- 
tents of  the  pulmonary  alveoli  and  the  black  pigmented  interalveolar  tissue 
gives  the  lung  a  pci  uliar  marbled  appearance. 

Pleurogenic  pneumonia  has  its  origin  in  the  inflammation  of  the  pleura. 
As  in  jnllanunalions  ot  the  lung  the  pleura  is  inflamed,  so  in  inflammations 
of  the  pleura  the  subjacent  pulmonary  tissue  is  inllanied,  and  ]tresentsa  pic- 
ture identical  with  that  seen  in  some  of  the  pneumonic  conditions  already 
descril)ed.  The  infianuiiaiory  |>rotess  is  not  limited  to  an  extension  by  con- 
tinuity of  tissue,  which,  of  <  ourse,  takes  [ilace,  but  extends  to  the  deeper 
and  more  remote  i>arts  of  the  [mlmonary  tissue  by  way  of  the  interlobu- 
lar and  pfribronrhial  Iym[>ha!ic  vessels.  The  more  severe  the  infectious 
process  in  ihf  jkleura,  ihc  more  wide  spread  the  secondary  invasion  will  be, 
so  that  in  empyema  pulmonary  abscesses  may  o(  cur.  Pleurogenic  pneu- 
monia is  probablv  more  common  in  children  than  in  adults.  In  marked 
cases  the  pathologic  alterations  are  of  mtcrest.  lines  of  suppuration  may 
occur  as  vcllow-whitc  stripes  separating  the  lobules  of  the  huii;  from  one 
another.  Other  purulent  extensions  along  the  course  of  the  bronchi  appear 
in  tninsverse  section  as  yellowish,  tircumscribed  zones  about  the  bronchi. 
There  mav  be  [jurulent  serrelmn  within  the  tubes  as  well.  Hy  causing  sup- 
puration in  the  interlobular  tissue  of  the  lung,  pleurogenic  pneumonia  may 
cause  an  actual  di.ssection  of  the  lobules  from  one  another,  this  being  known 
as  dissecting  pneumonia.  The  tissue  between  the  distende<1  lymphatic  ves- 
sels is  usually  d.irk  red  from  hyfteremia  ;  il  may  be  empty  of  air.  and  the 
air-cells  I'lllcd  by  an  exudate  similar  to  that  seen  in  rntarrhnl  pneumonia. 
The  .'iubpleural  pulmonary  tissue  is  infiltrated  with  round-cells,  the  ]'leura 
aytpearing  very  much  thu  kcufd  from  cellular  infiltraiion  and  inflammatory 
exudation,  and  not  infretjueivtly  there  is  some  f^brm  in  the  exudate  which 
enters  the  atr-<ells,  approximating  the  surface  of  the  lung. 

Not  only  do  inflamnuntions  of  the  pleura  lc*ad  to  inflammations  of  the 
pulmonary  tissue,  but  inflammations  of  other  neighboring  organs  not  infre- 
quently lead  to  a  secondary  invasion  of  the  lung,  so  that  in  mediastinal 
abscess,  bronchial  lymphadenitis,  and  various  diseases  of  the  esophagus, 
vertebra;,  and  even  abdominal  organs,  such  as  the  stomach  and  liver,  inflam- 
mations of  the  lung  may  occur. 

Tuberculosis  of  the  Lungs. — Tuberculosis  of  the  lungs — phthisis 
pulmonalis,  pulmonar}-  consumption,  etc. — is  one  of  the  most  frequent  pul- 
monary diseases. 

Etiology. — The  disease  is  caused  by  the  tubercle  bacillus;  the  t\'pical 
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lesioD  i^  the  railian-  tubercle.  The  bacilli  may  enter  the  lung  through  tuxy 
one  of  three  different  channels:  First,  and  probably  the  moM  frcyiaent, 
through  the  respired  air ;  second,  by  the  bltx)d  from  the  intestine ;  third. 
lhroi);^h  the  tyniphatics  from  neighboring  lul^erculous  loci.  L'ltimatelr  ail 
three  processes  run  similar  courses,  and  can  »ilh  difficulty  be  disassociated. 
Aerosenk  Pulmonary  Tuberculosis. — Starting  »ith  the  roost  trequeot 
form  of  infection,  in  which  the  cause  oi  the  disease  is  carried  into  the-  organ 
with  the  inspired  air.  we  find  that  itie  micro-organism  obtains  a  nidus  cither 
in  the  air-cells  or  in  the  smaller  bronchioles.  The  af^ex  of  the  lung  is  most 
frequently  the  point  of  primary  infection.  The  first  change  brought  about 
in  the  atr-cell  in  all  probabilit)  partakess  of  the  nature  ot  a  mild  catarrhal 
inAammaiion.  The  epithelial  cells  are  desquamated.  leiiko*:y:esiransniigratc, 
and  the  inlecieU  air-cell  becomes  ^ed  up  by  a  cellular  accunmUtion  thai 


% 


FiC  280. — A  miliary  tubercle  of  thf  Innp.  cnn*i^t»ng  of  two.  protwhly  thrv«.  submJlnuy 
tubercle*.    The  coagulation-necrosU  of  ihc  center  ciml  ihe  giaat-ccll  formaiioo  are  well  *howa 


forms  the  primitive  tubercle.  The  bacilli  may  grow  in  the  air-cells,  or 
aliuast  immediately  after  their  entrance  into  them  may  l)e  picked  up  by 
]ciikot:ytcs  and  carried  into  the  lymphatic  channels,  so  that  the  primitive 
lulicrcifs  may  be  either  iiiterslitial  or  alveolar.  \\'ith  the  increase  in  num- 
ber of  iho  tubercle  bacilli  occurs  a  simultaneous  increase  in  the  si/e  of 
the  tubcrtle,  which  soon  encroaches  upon  neighI>oring  air-cells,  so  that  its 
catarrhal  iiillammator>'  effects,  tninsmitted  ihroiigh  the  alveolar  wall,  cause 
the  neighliorini;  air-cells  to  inflame  and  become  filled  wilh  an  inflammatory 
collection  similar  to  thai  seen  at  the  original  focus.  The  formation  of  large 
lesions  depends  upon  continual  invasion  of  fresh  air-cells  and  infiltration  of 
intervening  septa.  In  this  way  the  tubercle  remains  a  circuniSLTil>ed.  solid, 
inflammaiory  node  of  varying  size,  comp(v;ed  of  a  group  of  air-cells  destroyed 
by  a  solid  accumulation  within  them  and  by  a  cellular  inllltranon  of  their 
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walls.  The  air-tells  immediately  about  this  tubercle  are  always  found  to 
exhibit  more  or  less  catarrhal  inflammation. 

Ihe  imrcasc  in  the  si/e  of  the  original  lesion  might  go  on  indcfiniiely  if 
certain  ac<  idental  factors  did  not  coof^eratc  against  it.  Thus  we  find  with 
the  infiltration  of  the  intcralveolar  sejua  destruction  and  obstrvH  tion  of  the 
ca[iiUaries.  In  the  tuberculous  tissue  no  new  capillary  blood  vessels  are 
formed,  so  that  there  soon  comes  a  time  when  the  nutrition  ol  the  in- 
llaiJiuiatory  tissue  is  outgrown,  and  coagulation  necrosis  sets  in  and  both 
cells  and  micro-organisms  at  the  center  of  the  tul>crcle  die,  the  younger 
tubercle  bacilli  being  found  in  large  numbers  only  in  the  newly  invaded 
tissue.  Ihe  tubercle  Itacilli  are  in  all  proUiliility  frfi]uently  picked  up  by 
leukocytes  or  other  phagocytic  cells,  and  carried  to  the  lymphatics,  where 
they  seem  to  overpower  their  captors^  prow,  and  produce  secondary  tubercles. 
It  may  also  Ix;  true  that  the  lyniph-currcnts  themselves  occasionally  detach 
and  carry  away  the  tubercle  bacilli,  and  remembering  the  great  blood  vascu- 
larity and  equally  great  lymph  vascularity  of  the  pulmonary  tissues,  it  is  easy 
to  understand  how  a  focus  of  tuberculous  disease  may  become  a  center  from 
which  the  process  extends  in  all  directions,  and  leads  to  an  extensive  invasion 
of  the  lung. 

While  this  is  going  on  the  size  of  the  original  lesion  continues  to  increase 
by  the  incorporation  of  outlying  tubercles  as  they  are  reached.  The  renter 
is  continually  dcgeneraling — that  is,  caseating.  Cavities  arc  formed  of 
tuberculous  tissue  in  various  ways:  for  examjfle,  from  a  large,  caseous, 
primary  lesion,  or  from  a  similar  secondary  legion,  the  cMcn^^ion  of  the 
tuberculous  disease  into  the  bronchial  tube  may  offer  an  opfiortunity  for  the 
escape  of  the  softentnl,  necrotic  center  of  the  tuberculous  mass.  In  this 
way  a  ragged  hole  is  formed,  small  in  the  lieginning  but  continually  tending 
to  incrtasc  in  size.  Such  a  cavity  presents  an  irregular  wall  of  yellowish  or 
yellowish-gray,  cheesy,  tuberculous  tissue.  The  bronchial  vessel  from  which 
its  contents  esi^ai^e  may  appear  to  enter  at  one  side  and  leave  it  at  the  other, 
or  may  enter  and  apparently  not  leave  it,  the  proximal  portion  having  l>een 
obliterated  by  the  tuberculous  inflammation  or  plugged  by  inhaled  secre- 
tions. If  thick-walled  blood  vessels  occur  in  the  inin^ediate  surroundings, 
they  may  appear  as  ridges  ujion  the  walls  of  the  cavity,  or  may  extend  as 
cords  directly  through  it.  The  distending  influence  of  the  insfiircd  air  will 
always  aid  in  increasing  the  size  oi  cavities.  The  entering  air  brings  into 
the  cavity  mucous  secretion  from  the  inflamed  bronchioles  with  which  it 
connects,  and  with  this  secretion,  bacteria  of  putrefaction  or  of  suppuration, 
which,  Vjy  developing  in  the  necrotic  material  within  the  cavity,  cause  a 
rapid  destruction  of  the  lis.sue  and  somewhat  change  the  natural  order  of 
events,  by  the  production  of  punilent  or  even  gangrenous  lesions.  At  other 
times  the  wall  of  a  bronchial  vessel  is  weakened,  without  being  perlbratcd 
or  eroded  by  the  tuberculous  process,  when  bronchiectasis  occurs. 

The  erosion  of  blood  ves.sels  within  tuberculous  cavities  not  infrequently 
causes  hemorrhage.  If  capillaries  are  eroded,  the  hemorrhage  is  slight  and 
the  sputum  blood-stained.  If  large  vessels  mpture,  the  hemorrhage  may  be 
large  or  even  fatal.  Blood  vessels  with  tuberculous,  weakened  walls  dilate, 
with  the  formation  of  small  aneurysms,  which,  should  they  rupture,  pro- 
duce severe  and  sometimes  fatal  hemorrhage.  The  presence  of  escaped 
blood  into  the  tul>crculous  cavity  facilitates  the  growth  of  saprophytic  bac- 
teria, and  thus  aids  the  further  progress  of  the  secondary  infections.  'Ilie 
pulmonary  tuberculosis  is  invariably  associated  with  bronchitis,  the  muco- 
punilent  discharges  from  the  inflamed  tul>es,  mixed  with  the  necrotic  mate- 
rial from  the  cavities,  forming  the  sputum  sn  rharacteristic  of  the  affection. 

During  the  time  that  the  cheesy  material  is  being  discharged  from  the 


Fig.  281. — Tuberculosis  of  the  lung;  the  upper  lobe  shows  advanced  chceav  conMiLt- 
da.tion  with  cavity-furmation,  bronchitfctai^is,  and  tibroid  changes;  the  lower  lobe  retains  its 
spongy  texture,  hut  contains  numerous  miliary  tubcrclr^ 

it  is  carried  back  again  into  deeper  and  heretofore  uninvaded  air-passages, 
so  thai  a  triple  infection  is  continually  in  progress :  (i)  Ky  continuity  of 
tissue;  (2)  through  the  lymphatics ;  (3)  through  the  air-tul>es.  Thus,  from 
a  single  j)rimitive  lesion  of  the  Inug,  ihe  whole  organ  may  become  involved 
and  transformed  into  an  almost  unrecognizable,  consolidated,  cheesy,  eroded. 
and  cavernous  mass  of  diseased  tissue. 
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The  disease  of  the  lung  usually  does  not  progress  very  far  before  tuber- 
culous changes  are  inaugurated  within  the  bronchial  lymphatic  glands.  It 
is  intereating  thai  the  disease  of  these  organs  is  subordinate  to  tlial  of  the 
lungs,  and  only  in  rare  cases  progresacs  more  rajvidly  than  the  original  lesion. 
Occasionally  the  erosion  of  a  blood  vessel  enal'les  infectious  material  to  enter 
the  hlood-sireani,  and,  by  disseminating  the  bacilli  through  the  systemic  cir- 
culaiion,  occasions  ^rncral miiian  tuheriuhsis, 

Mematogenous  Pulmonary  Tuberculosis.— In  this  form  of  tuberculosis 
the  priiiiary  lesion,  instead  of  occurring  within  air-ctlls.  takes  jilace  within 
capillary  blood  vessels.  The  bacilli  are  not  inspired,  but  carried  to  the  lung 
rrom  tuberculous  foci  elsewhere,  in  the  form  of  minuie  emboli.  'I  hey  prob- 
alily  cnier  the  thoracic  duct  by  way  of  the  lacteals  with  the  products  of 
digestion,  reach  the  venous  circulation^  and  are  then  conveyed  to  the  lungs. 
Should  a  single  embolus  containing  a  tubercle  bacillus  thus  enter  the  lung,  a 
miliary  tubercle  will  be  formed,  differing  from  other  miliary  tubercles  only  in 
that  its  primitive  cells  have  been  derived  from  the  endothelium  of  the 
capillar)'  blood  vessels  and  from  the  cells  of  the  surrounding  intcralveolar 
tissue.  Before  the  tubercle  attains  visible  diniensions  it  encroaches  ujton  the 
air-cells  and  occasions  within  them  a  catarrhal  iurtammaiion  identical  with 
that  already  described  in  connection  with  the  acrogenic  tubercles.  One  by 
one  the  neighl>oring  cells  are  filled  up  and  included^  and  thus  in  a  short 
time  a  lesion  similar  to  that  already  described  will  be  formed. 

It  often  happens  that  great  numbers  of  tubercle  bacilli  are  carried  to 
the  lung  by  the  venous  blood  from  tuberculous  lesions  of  the  spinal  column, 
testicle,  joints,  etc.,  in  a  short  time  causing  the  formation  of  a  great  number 
of  miliary  tubercles.  Sometimes  both  lungs  appear  filled  with  equally  dis- 
tributed, minute  tubercles,  originating  in  this  manner.  This  is  called 
miliaiy  tnhcnuhsis  cf  (h^  ^'i*".^- 

Lymphogenic  PuJmonary  Tuberculosis. — The  lymphatic  form  of  y»ulmo- 
nar)'  tuberculosis  most  treipiently  succeeds  tuberculosis  of  the  bronchial 
glands  and  pleura,  the  tubercle  bacilli  being  carried  from  these  tissues  into 
the  lung  tissue  itself  viti  the  lymphatics.  In  tuberculous  bronchial  lymph- 
adenitis the  i>erforation  of  the  enlarged,  softened,  and  ulcerating  glands  into 
a  bronchus  or  even  into  the  lung  itself,  followed  by  discharge  of  their  con- 
tents into  the  air-passages,  causes  what  is  really  a  form  of  secondary  aero- 
gen  ic  tuberculosis. 

Tuberculous  extension  takes  place  from  the  pleuia  both  by  continuity  of 
tissue  and  by  distribution  of  the  bacilli  along  the  lymphatic  vessels  of  the  juil- 
monar)-  septa  and  those  about  the  bronchial  vessels.  There  is  usually  little 
difficulty  in  detecting  the  pleurogenic  pulmonar)'  tuberculosis,  as  the  dis- 
eased jilcura  is  ^o  altered  in  apjjearance  as  to  be  <]uitc  characteristic. 

The  tubercle  formation  or  entptiott  is  accompanied  by  more  or  less  hy- 
peremia of  the  surrovmding  lung  and  bv  alveolar  and  bronchia!  catarrh. 
The  bronchi  usttally  manifest  signs  of  inflammation  ;  the  mucous  membrane 
is  red,  may  contain  a  muco])urulent,  sometimes  a  bloody,  material.  When 
many  tubercles  are  present,  the  Umg  is  consolidated  and  denser  and  contains 
less  air  than  normal.  The  exclusion  of  air  from  the  lung  is  always  in  pro- 
l>orlion  to  the  amount  of  consolidated  pulmonar)*  tissue.  When  the  tuber- 
culous areas  are  of  large  size,  the  tissue  appears  solid,  yellowish  or  gra\  ish, 
sometimes  friable,  sometimes  softened,  and  creamy  or  even  purulent.  Cav- 
ities when  present  ap]x?ar  as  irregular  spaces  in  the  consolidated  tissue. 
Sometimes  neighboring  cavities  communicate  with  one  another. 

The  tuberculous  disease  may  be  confined  entirely  to  one  lung,  but  it  is 
somewhat  unusual  to  find  advanced  tuberculosis  of  one  lung  without  some 
involvement  of  the  other.     The  lungs  arc  rarely  uniformly  afl'ected,  the  dis- 
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ease  usually  being  much  more  advanced  in  one  than  the  other.  The  disease 
is  rarely  limited  !o  the  natural  divisions  of  the  hing,  several  or  all  of  the 
lobes  of  the  diseased  lung  being  simultaneously,  though  not  equally,  afTected. 

In  advanced  cases  the  disease  may  transform  an  entire  lung  jnto  a  con- 
solidated mass  of  yellowish  tissue,  riddled  with  casitias.  divided  \\\t  by 
dense  bands  of  connective  tissue,  ami  covered  with  a  thickened  pleura^  and 
devoid  of  any  resemblance  to  nom^al  pulmonar)'  tissue. 

The  remaining  air-contiiining  portions  of  the  lung  are  rarely  normal  in 
a])pearance.  because  of  an  acute  or  chronic  distention  (compensatory  emphy- 
sema). Along  the  free  borders  of  the  lung,  and  here  and  there  upon  its 
surface,  one  finds  groups  of  distended  air-cells.  The  plugging  of  the  bron- 
chial vessels  with  secretions  and  cheesy  matter  from  the  cavities,  and  the 
obliteration  of  the  smaller  bronchial  tubes  by  the  development  of  tubercles 
in  and  around  them  and  the  swelling  of  their  lining  membrane,  predispose 
to  aielertasis.      Fresh  atelectasis  in  the  tuberculous  lung  is  common. 

Bronchopneumonia  >s  n  common  secondary  process  in  tuberculosis  of  the  tunet.  depend- 
ing upon  the  cnirancc  of  infectious  m.itcnal.  It  i*  usually,  but  not  always,  tuberculous  in 
nature,  and  tend^  to  diminisli  the  air-spacu  l»y  incriMsing  the  amount  of  conwjlid^tcd  il**uir 

Tub«rcnlOU8  PleuriUfl.— Tuberculosis  of  the  lung  rarely  pr^groise*  to  any  r 
r-xtcnl  withnut  .ifft-cting  the  ptcHr.i.  which  is  at  first  hkcly  to  under;;'!  a  simple  loo^il 
tioii  over  the  tubiTcuIous  area,  but  very  frequently  bcconiei  a^gluiinative.  4o  that  w^  i 

und  visceral  pleurs  unite.  Wlien  this  dues  not  occur,  the  pleura  over  the  tubercuiuu»  lung 
almost  invariably  becomes  much  thickened,  nnd  not  infrt^qucntly  exhibits  ft  number  uf  miliary 
tubercles  upun  its  surface,  or  immediately  benc.itli  It.  In  the  more  chronic  cases  ilic  thickrntntj 
of  the  pleura  probably  aids  ihc  progress  of  the  disease  by  keeping  the  lung  from  properly- 
expanding. 

According  lo  the  cotirse  of  the  disease  different  appearances  are  pre- 
sented. Thus,  when  ihc  progress  is  extremely  rapid,  the  lung  may  consoli- 
date so  quickly  and  uniformly  as  to  bear  a  close  resemblance  to  the  stage 
of  gray  hepatization  of  croupous  pneumonia.  In  such  htngs  there  may  be 
no  excavations  or  cavities.  I'his  is  sometimes  spoken  of  as  tubercHious  pn^u- 
monia.  When  less  rapid  and  accompanied  by  consolidation  with  numerous 
small  excavations,  the  condition  which  leads  lo  a  raj)id  fatal  termination  is 
spoken  of  as  phthisis  floriii'i.  The  ordinary  form,  which  is  familiar  to  everv 
prartiiioner  and  soon  becomes  familiar  to  every  student,  is  that  in  which  the 
disease  is  of  months'  and  sometimes  of  several  years'  duration.  It  \>  ustiallv 
called  caseojibroiii  phthisis^  and  seems  to  indicate  some  resisting  power  on 
the'part  of  the  patient. 

In  the  caseotibroid  tuberculosis  of  the  lungs,  together  with  cheesy  areas, 
excavations^  fresh  miliary  tubercles,  bronchiectasis,  etiiphysema,  aieJectasts, 
etc.,  one  finds  also  new  foruiaiion  of  connective  tissue,  sometimes  surround 
ing  tuljerculous  areas,  sometimes  taking  on  the  form  of  a  hyperplasia  of 
the  pulmonary  trabccnla  and  perilironrltial  tissue,  which  seems  to  indicate 
a  tendency  of  nature  to  shut  olT.  encapsulate,  or  organize  the  specific  in- 
flammatory lesions.  Extensive  areas  of  tissue  tnay  show  marked  conner- 
tive-tissue  formation,  but  though  healing  is  in  progress  in  some  jiarts  of  the 
or^an,  the  destructive  lesions  are  steadily  graining  ufKJn  it  elsewhere,  and 
ultimately  the  individual  is  obliged  to  succumb. 

Rarely  the  disease  takes  an  essentially  chronic  course  in  which  the  multi- 
plication and  dissemination  of  tuberrles  are  held  in  aV)evance  for  venrs  bv  an 
enormous  hyperplasia  of  connective  tissue,  surrounding,  encapsulalini;.  and 
isolating  the  tuberculous  areas.  Unfortunately,  however,  \x\  fihroiJ phth:^ii 
the  connective-tissue  formation  is  itself  far  from  benigTi.  and  the  isolatinL 
and  eni  apsulating  bands,  when  they  subsetjuently  ( ontract.  deform  the 
lung,  diminish  its  size,  distort  the  chesi  (especially  when  pleuritic  adhesionA 
exist),  and  diminish  the  breathing  space. 
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Recovery  from  Pulmonary  Tuberculosis. ^Recovery  occurs  when  the 
inuiuTnity  of  ihe  piuicnt  thccks  the  further  spread  of  the  disease.  It  takes 
place  by  organi/^iion,  encapsulation,  isolation,  and  subsetiiient  calcification 
of  the  lesions  already  present.  It  is  qiiite  prol»ablc  that  it  is  not  less  the 
encaiwulating  barrier  formed  to  limit  the  disease  than  that  peculiar  resisting 
power  of  the  individual  which  enables  the  l>arrier  to  be  formed  that  predis- 
poses to  recovery.  The  isolatetl  and  cntajisulated  luberculous  tissue  under- 
goes caseation,  and  in  it  Ijoih  cells  and  Uibeicle  bacilli  seem  to  die.  In  the 
molecular  debrit)  lime-salts  are  usually  deposited.  It  is  <[uiic  common  to 
find  fimi  fibroid  and  caK  ified  tuberculous  nodules  in  the  apices  and  some- 
times in  the  lower  lol>es  of  the  lungs  of  uidividunlsdyin;;  from  other  affections. 
In  size  they  vary  iron)  that  of  a  pin-head  to  that  of  a  pigeon's  egg.  They 
are  firmly  encapsulaled  in  the  connective  tissue,  and  when  incised,  are  found 
to  consist  entirely  of  chalky  material,  which  the  knife  penetrates  with  diffi- 
culty. These  are  in  all  probability  healed  tubercles,  although  it  is  not  always 
possible  to  difiereniiale  between  the  healed  tubercle  and  a  healed  abscess  or 
gumma. 

CompUoatlonB  of  Pulznonaxr  Tnb«realoglB.~/'/^wr//f>.^(/4^j/.i«ri.— These  arc  extremely 
Loinrnun.  When  i-xlciiiiiVL*.  Uiey  diinirnsli  Uu-  rispinitdn,  movfm«'nt*  and  probably  lhu» 
focitiuiL' itic  >]irt.M(l  4i|  \\\v  iulHrii:uIuu>»  diiiasc.  In  fibroid  ptithisifk,  hv  uniting  the  lunf^  M'iih 
the  wall  of  ihe  chcit.  ihcy  enable  the  contructin{*  Ijnnds  of  iis.sue  to  draw  upon  the  chcM-walt 
so  as  lo  duform  the  thorax.  Tlir  ndhesions  rrsuU  from  pleuritic  inflnnimntions  secimitary  lu 
the  tuberculosis,  but  not  tttuay^  Uu-m»clvrs  tubvfLulous.  The  pleuritic  adhesions  found  in 
tuberculosis  pulmonnlU  may  itt  t:mcs  be  independent  of  the  tuberculosis  and  subsequent  tu 
prior  simple  pieuritU, 

Suppuration  atiJ  <7,jw^rc/r^.— These  Iwo  prncirvws  depend  upon  the  accidentnl  entrance  of 
septic  micro-org.inismi  into  a  tissue  of  dimmishcdviml  resistance.  The  appearances  are  quite 
typical  and  need  no  repealed  description. 

Empycm.t. — The  occasional  disclinrKC  into  the  pleural  cavity  of  pyogenic  micro-orpminns 
or  tubercle  bacilh  from  subplctiral  tuberculous  lesions  not  infrcqurnily  cnuse*  suppiimiion  of 
ilie  pleura,  or   fmpyema-     'Ihf  empyema  is,  however,  frequently  prrceiled  l>v  pTtriimothnrax. 

FH€umcthor*ix — 'I'his  ^t■sull^  frem  the  rupture  of  a  tuberculous,  cavity,  permtlting  nir  to 
enter  the  cavity  of  the  pleura.  It  causes  collnpse  of  the  lung,  uith  ^eat  embarrnssiment  of 
respiration  and  compressinn  of  the  hing,  .As  the  e4cnpe  of  air  is  u^u.-%l]y  ,^ct•r.mpanied  by  the 
escape  of  septic  orKanisms.  ihp  development  of  pncumnthorjix  is  aImo:>t  invariably  fallowed  by 
BUppunition  and  forms  a  pyopneumolhumx. 

Hemorrhiixf. —  Htmorrlmgc  frr«m  the  \\ir\%^htmoptyiii — may  occur  frnm  the  nniing  of  the 
blood  from  eroded  capillaries,  usually  bituaied  ir  the  walls  of  the  cavities.  It  may  occur  from 
the  direct  erosion  of  a  blood  vessel  of  consideralile  size,  but  fs  usually  preceded  by  aneurysmal 
dilatition  resulting  from  wcakcninijof  the  wnlU  of  the  vessel.  The  hrmorrh^grs  are  of  all 
degrees  of  severity — sometimes  nnU  jufhcieni  to  tinge  ihcexpeclonilion  siightly  red,  sometimes 
targe  enough  lo  cause  the  death  of  the  patient  from  loss  of  blottd  Wlien  large  heraorrU.'iges 
are  not  fatal,  thrv  are  iisuallv  distinctly  detrimental,  in  that  the  blood  which  rsc:ipes  by  way 
of  the  air-vessels  is  sucked  back  into  the  bnmchiole*  and  air-cells  uiih  each  inspinitory  effort, 
thus  lessening  the  already  diminished  brenihing  space,  increasing  the  amount  of  effete  matter 
containivl  within  ihr  lungs,  and  paving  the  way  for  the  development  of  any  septic  and  [tutre- 
fnctive  organisms  (hat  may  be  present.  Fur  this  reason  bemuirliagcs  are  suinctitncs  followed 
by  gangrene  of  the  lung. 

Syphilis  of  the  Lung. — Syphilitic  disease  of  the  lung  is  rare.  It 
mav  be  cither  congenital  or  ac»|uired.  The  cori^enitai  form  is  by  far  the 
more  common.  Its  usual  appearance  is  that  known  as  white  pneumonia  ^  a 
form  resembling  bronchopneumonia. 

L  White  pneumonia  i^  characterized  by  the  occurrence  of  consolidated 
patches  whit  h  may  unite  and  form  lol»ar  areas  of  inflanmiation.  The  disease 
is  so  called  iiccause  of  the  whitish  or  grayish  color  of  the  inflamed  patches^ 
which  are  completely  consolidated.  When  examined  with  ihc  microscope, 
des<)uamation  of  the  epithelial  cells  of  the  alveoli,  similar  to  that  seen  in 
catarrhal  pneumonia,  is  observed.  There  are  marked  infiltration  of  leuko- 
cytes and  a  characteristic  proliferation  of  cells  in  the  intcralvcolar  tissue. 
The  blood  vessels  of  the  alveolar  walls  show  thickening  of  the  intima.  In 
the  lung  (issue  immediately  surrounding  the  paich  there  is  imperfect  devel- 
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opment  or  expansion  oi  the  organ.  The  tissue  is  always  anemic,  and  lis 
whiteness  proliably  depends  m  large  pan  upon  the  anemia.  The  disease  is 
usually  bilateral. 

Considerably  rarer  is  the  a^i/uir^ii  form  of  pulmonarj'  syphilis.  Of  the 
syphilitic  manifestations,  the  ^ummn^  if  not  the  most  common,  is  the  most 
easily  recognised.  It  undergoes  the  asual  cycle  of  round-cell  infiUraiion, 
conneclivc-libsue  proliferation,  coagulation  necrosis,  and,  in  the  event  of 
recovery,  organization.  The  resemblance  of  the  pulmonar)- gumma  to  soften- 
ing tubercles  must  not  be  forgotten,  nor  must  one  forget  that  the  tubercle  is 
of  extremely  common  occurrence  in  the  lung,  while  the  gumma  is  equally 
rare,  especially  in  adults. 

Actinomycosis  of  the  Lung. — This  disease  is  usually  secondarv  to 
primary*  infection  of  some  higher  [>art  of  the  respirator^'  or  digestive  tract, 
from  which  it  spreads  by  the  inhalation  of  the  actinomyces  fungi.  It  occurs 
in  ihe  form  of  a  superficial  catarrh  of  the  respirator)'  passages,  accompanied 
by  a  fetid  discharge  in  which  ihc  microscope   shows  the  presence  of  the 
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Fig.  aSa. — Syphilitic  "  white"  pneumonia  of  the  new-bom.  The  alreolar  walN  arr  con- 
siderably Ihickcned  with  a  Hchly  cellular  connective  tissui-'  (i).  In  the  alveolar  tuincn  numer- 
ous large,  dcsquam.itcd  epithelial  cells  (a)  and  several  leukocyte*  are  seen  (X  350'  <Durcki 


fungi.  As  the  disease  ascends  higher  and  higher  and  the  parenchyma 
of  the  lung  is  reached,  the  alveolar  tissue  of  the  organ  becomes  invaded. 
Granuloinata  are  formed,  each  surrounded  by  a  zone  of  catarrhal  pneu- 
monia and  appearing  as  small  grayish  or  reddish  nodules.  These  con- 
tinually augment  in  number,  the  lung  sooner  or  later  becoming  riddled  with 
them.  The  nodules  and  their  surrounding  pneumonic  areas  may  lead  to  ex- 
tensive consolidations,  and  as  the  consolidated  tissue  is  prone  to  undergo 
softening  by  suppuration  and  fatly  metamorphosis  and  break  down,  the 
nodnlcs  soon  lead  to  the  formation  of  numerous  communicating  cavities 
filled  with  the  same  purulent  material  that  characterizes  actinomycotic  in- 
flammations in  general.  While  the  invasion  is  in  progress  and  the  carlv 
infiltrated  i>arts  of  the  tissue  are  disintegrating,  the  formation  of  new  con- 
nective tissue  takes  place  in  the  less  inflamed  surrounding  tissue  and  leails  to  a 
partial  encapsulation  of  the  disintegrated  tissue,  so  ihat  the  actinomycotic 
lung  is  not  only  riddled  with  holes,  but  also  considerably  indurated. 

The  disease  ultimately  reaches  ihe  pleura,  which  liecomes  covered  with 
the  usual  exudate  and  eventually  is  much  indurated  and  thickened,  and  often 
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adherent  to  the  chest-wall  or  diaphragm.  By  extension  throu^'h  the  jileura 
the  disease  may  extend  to  the  neighboring  tissues  and  invade  the  mus«:les  of 
the  thorax,  the  subcutaneous  tissue,  the  skin,  the  pericardiiira,  the  diaphragm, 
etc. 

GlAnden. — Glanders  of  Ihtr  lung  is  a  rare  aifcction.  li  is  churactrnied  by  the  formation 
ot  small,  pcn-sizc,  gr.iyish-ycUow.  whitish  or  yellowish,  cellular  no<lulex.  In  some  cases  the 
disease  15  rapid  .ind  suppurative  in  form  and  leads  lu  the  formation  of  raiher  large-sixed  ar«u 
of  pnv umonic  infilirition.  >amenmcs  lolmlar,  sometimes  lokir  in  configuration,  and  someUmea 
chfir  itleiieetl  hy  the  occurrence  of  hemorrhagic  infiltr,»iioni. 

Lepra.— Leprous  lesions  of  the  Umg  are  rare.  'I'hey  have  no  definile  macroscopic  fe-aturcs 
by  Nvhich  ihey  can  be  difTerenliaied  from  the  other  granulomata.  The  microscope  alune  can 
make  i  positive  dragn..sis.  Tuberculosis  nf  the  lung  bcmg  common  among  the  lepers,  care 
must  be  taken  in  making  a  dlignosis  of  ihe  conditluQ. 

Tumors  of  the  Lung. —  Primary  tumors  of  the  lung  are  of  compara- 
tively rare  occurrence.     Jhtbroma^  oitioma^   hpoma^  chondromay  and  others 
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Fig.  ^3.— Metastatic  sarcoma  of  the  lung :  a  sarcoma  embolus  in  one  of  the  small  reins  (x  X35)- 


have  been  seen.  Primary  caranoMti  of  the  lung  is  very  rare.  It  most  fre- 
quently develops  from  the  mucous  glands  of  the  bronchi,  and  grows  with  the 
formation  of  ragged,  fungous,  inirabronchial  masses  which  increase  in  size 
and  exteml  along  the  tubes  in  both  directions  until  they  invade  the  alveolar 
tissue.  Ultimately  the  distribution  takes  place  through  the  lymphatics  and 
blood  vessels.  In  some  ciiscs  the  Larcinonia  may  develop  Iroiii  the  alveolar 
epithelium  itself  and  spread  from  the  very  beginning  through  the  I™- 
phatics,  as  well  as  through  the  air-system. 

The  difficulty  of  differentiating  l)etween  the  two  modes  of  origin  after 
the  lesion  has  been  in  existence  for  a  time  must  be  apparent. 

The  growth  of  the  priinar\'  carcinoma  is  always  slow,  and  its  tendency 
seems  to  be  to  remain  a  circun^scrihcd,  though  not  encapsulated,  growth. 

The  secondary  tumors  of  the  lung  may  be  of  any  metastatic  variety. 
They  are  usually  differentiated  from  the  primar)*  tumors  by  the  number  of 
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centers  from  which  they  grow.  All  the  secondary  tumore  are  commonly 
bilateral.  The  fomi  usually  assumed  is  that  of  more  or  less  roundfd  no<ieSf 
f|uite  sharply  circumscribed  from  ihe  surrounding  ti!>sue.  I  hey  originate  as 
emholi  which  lodge  in  the  blood  vessels,  and,  extending  through  tliehuuLa- 
tioiis  of  the  rircumscribing  vessel,  distribute  their  cells  through  the  lym- 
[ihatics.  It  does  not  follow  of  necessity,  though  it  often  happens,  that  the 
growth  of  the  tumor  is  accomjianied  by  more  or  less  inflammation,  which 
aids  in  the  process  oi  consolidation.  The  disease  spreading  along  the  Uth- 
phatic  vessels  soon  extends  to  the  pleura,  upon  the  burfacc  of  which  little 
lines  of  invaded  lymphatics  can  often  be  seen. 

Sarcoma  is  a  freiiuent  metastatic  tumor  in  the  lung.  Carcinoma  is  not 
uncommon. 

Bony  deposits  in  the  connective-tissue  trabccula  of  the  lung  arc  some- 
times observed  They  are  smaiU  numerous,  and  scattered  throughout  both 
lungs.  Each  mass  is  irregularly  branched  in  shape,  and  situated  deeply  in 
the  pulmonary  tissue,  where  it  feels  to  the  exanunmg  fingers  like  a  hani 
nodule.  Their  intimate  attachment  to  the  surrounding  connective  ti.ssue 
makes  it  difticult  to  remove  the  masses;. 

Parasites  of  the  Lung. — Of  the  vegetable  parasites,  the  asptr^illus^ 
the  mmor,  and  the  oiJium  may  be  mentioned.  Ihey  are  rarely  met,  and 
produce  intlanimatory  changes  devoid  of  any  essential  characteristics.  Among 
the  animal  jiarasiies  \}CiG  Pani^onimus  H'cstfrmitniiy  /ung  Jiuk^,  ox  bronchial 
Jiuke^  is  oct:asionally  met  with  in  Asia.  It  l>ecomes  encysted  near  the  root 
of  the  bronchi,  and  discharges  its  eggs  into  the  mucopurulent  secretions 
caused  by  its  presence  there.  Thousands  of  these  eggs  are  expectorated 
every  twenty-four  hours.      It  causes  hemoptysis. 

The  Cysticefcus  ccHulosiE  sometimes  l»et:omes  encysted  in  the  lungs. 
The  Stron^^yhts  ioniiivaj^inaius  is  occasionally  seen.  Afonas  and  cfnomoMas 
arc  mentioned  by  Ziegler.  CoccUia  ai\i\  /non*sp^nns  are  also  ui)on  record  as 
puhiionary  parasites. 

The  most  imiioriant  parasite  of  the  lung  is  the  echiNoctHCus,  It  is  more 
frequently  secondary  than  primary,  and  usual !y  depends  w\>o\\  primary 
disease  of  the  liver.  Ilencc  it  is  most  common  in  the  neighborhood  of 
the  liver — that  is,  in  the  lower  lobe  of  the  right  lung.  The  entrance 
of  the  parasite  into  the  lung  may  depend  upon  the  f>enetration  of  the  dia- 
phragm, or  may  be  due  to  its  d^^lrilMnion  through  the  hepatic  vein,  inferior 
vena  cava,  and  right  side  of  the  heart.  There  may  l>c  but  one  parasitic  cvst 
or  there  may  be  several  in  different  parts  of  the  lung.  'I'he  size  varies  from 
a  wainui  to  a  man's  head.  When  large,  they  not  infrequently  cause  displace- 
ment of  the  thoracic  viscera.  In  extreme  cases  they  have  been  known  to 
l)roduce  curvature  of  the  spine.  The  presence  of  the  parasites  may  cause  no 
inionvcniencc  to  the  patient,  as  it  often  undergoes  a  natural  cycle  of  changes 
that  ends  in  a  more  or  less  perfect  recovery  by  calcification  and  encapsulation. 

In  less  favora]jle  cases  they  progressively  increase  in  size  tmtil  a  time 
comes  when  the  cyst  must  nipture.  If  the  cyst  ruptures  into  the  pleural 
cavity,  it  may  cause  pneumothorax.  If  it  ruptures  into  a  bronchus,  the 
fluid  may  be  ex|>ec!orated.  In  some  cases  the  c)*st  will  suppurate  and  lead 
to  secondary  infections.  A  case  of  echinoto^cus  of  the  branches  of  ihc 
pulmonarv  arter>'  has  been  reported  by  Si^heuihauer,  and  a  still  more  re- 
markable case,  in  which  the  parasite  occurred  in  the  lymphatic  vessels,  has 
been  observed  by  Virchow.  When  fragments  of  the  cyst-wall  are  found  in 
the  expectoration,  the  diagnosis  of  the  conditioi»  is  made  <|uite  cas>*.  'I'hc 
fragments  have  the  well  known,  milk-white,  glassy  appearance,  cartitaginoits 
consistence,  and  characteristic  disposition  to  cnrl  up  with  the  free  edges 
inward.      'The  contents,  where  they  can   l)e   secured  by  aspiration   or  by 
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evacuation,  may  be  allowed  lo  sediment,  and  then   be  examined  with  the 
microscope  for  ihe  characteristic  booklets. 


DISEASES  OF  THE  PLEURA. 

The  protected  position  and  simple  structure  of  the  pleura  combine  lo 
lessen  the  number  of  primary  affections  to  which  it  is  subject.  On  the 
other  hand,  however^  it^  proximity  to  the  |iulnionary  tissue  and  its  rich 
lymphatic  cirrnlaiion  faxor  the  dcvclo[intcnt  of  secondary  diseases,  the  great 
majority  being  sci  ondary  to  disease  of  the  lung 

Active  hyperemia  is  obser\ed  a^  the  early  stage  of  pleuritis. 

Passive  hyperemia  most  frciinently  depends  upon  venous  engorge- 
ment from  obstructive  heart-disease.  ihe  \essels  are  distended,  and  a 
watery  transudate  collects  in  the  pleural  tavitics,  causing  what  is  known  as 
hydrcthop-ax.  Except  in  j^athologic  conditions,  in  which  some  pre\ious  dis- 
ease has  occluded  all  or  part  of  one  cavity,  hydrothora\  is  a  synjmetric 
bibiera]  affection,  characterized  by  the  occurrence  of  a  watery,  str^w- 
colored  t^uid  in  the  jiieviral  cavities.  This  fluid  is  ol'  low  specific  gravity  and 
usually  does  not  coagulate  spontaneously. 

Passive  hyperemia  al>o  O" xurs  when  effusions  of  the  pleura  are  suddenly 
removed  by  .ispiraiion  and  the  |)ressure  upon  the  \esscls  is  thus  relieved. 

Hemorrhage. — Petechia;  appear  upon  the  pleura  in  many  of  the  in- 
fectious diseases  and  in  some  of  the  intoxications.  They  also  characterize 
such  ill-defined  di?.eascs  as  scorbutus  nnd  morbus  mactilosus  Werlhofii.  In 
the  latter  diseases  rather  large  ecchynioscs  are  sometimes  observed-  In 
death  from  suffocation  the  violent  inspiratory  eftbrts  may  so  strain  the  capil- 
laries that  they  ni[tturc  and  form  subplcural  ecchymoses.  I^rge  hemorrhages 
may  be  caused  by  the  inira[>lcurai  rupture  of  aneurysms,  ni])ture  of  the  lung, 
lacerated  and  incised  wotindsof  the  t.heslwall,  fractuicd  nbs,  etc.,  and  also 
froin  malignant  tuuiors  of  the  [ilenne. 

The  blood  that  escapes  into  the  pleura  usunlly  fails  to  coagulate,  being  in 
contact  with  norma!  endoiheliuni.  A\  hen  not  infected,  it  i>  slowly  absorbed, 
but  its  presence  is  commonly  succeeded  by  agglutinative  inflanunatory  changes 
in  the  membrane,  w  iih  adhesions. 

Infection  of  hemorrhagic  extravasations  by  bacteria  entering  through  the 
chest-wall  or  from  the  Uing  is  serious,  leading  to  j»urulent  and  sometimes 
fetid  processes  tli.il  may  ]jrove  fatal. 

Pleuritis,  Pleurisy,  or  Inflammation  of  the  Pleura  .^Pleuritis 
may  be  either  primary  or  secondary.  As  knowledge  of  the  subject  advances, 
the  number  of  ])rimary  or  idioiialhic  cases  diminishes,  and  the  nvmiber  of 
secondare  cases  increases. 

Etiology. — Primary  pleuritis  is  nearly  always  infectious,  but  sometimes 
seems  to  depend  upon  exposure  to  cold,  upon  sudden  chilling  of  the  body, 
and  upon  other  hygienic  indiscretions  a.ssociated  with  ]>hysicat  weakness. 
It  sometimes  occurs  as  a  complication  ot  Hright's  disea.se  and  rheumatism, 
either  because  of  the  toxemia  or  infections  that  occur  in  those  diseases. 

Secondary'  jileuritis  may  depend  upon  the  invasion  of  the  pleura  by  con- 
tinuity of  tissue  or  by  lymphogenic  or  hematogenic  metastasis.  In  punc- 
tured and  incised  wounds  of  the  chest  bacteria  introduced  by  the  injurious 
agent  mav  c^u^e  infeciion  and  pleuritis.  Abscesses  of  the  chesi-wall,  medi- 
astinum, liver,  or  other  contiguous  jvirts  of  the  bodv  may  invade  the  pleura, 
either  by  continuity  or  rupture.  Carious  ribs  with  tuberculosis  or  other  infec- 
tions may  also  caase  pleuritis.  Absces.ses,  gangrene,  tuberculosis,  actino- 
mycosis, and  pneumonia  all  involve  the  pleura  cither  by  continuity  or  by 
lymphogenic  metastasis.      Jn  septicemia,  pyemia,  typhoid  fever,  influenza. 
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and  other  infectious  processes  hematogenic  metastasis  may  cause  pleuritis ; 
and  in  infectious  disea^ics  which  do  not  become  generalized,  local  lesions 
may  jierniit  ihe  entrance  of  bacteria  into  the  circulation,  from  which  they 
may  be  conveyed  to  the  pleura,  causing'  jjleuriiis. 

Toxic  conditions  may  also  lead  lo  pleuritis,  though  at  present  there  \& 
little  positive  knowledge  upon  this  subject. 

Bacteriology. —  There  i:>  no  specitic  l)acterium  of  pleuritis;  any  irritating 
organism  that  accident  brings  to  the  tissue  may  operate  injuriously  »ii>on  it 
Thus,  abscesses  of  contiguous  parts  with  secondary  invasion  of  the  pleura  niav 
furnish  staphylococci  or  streptococci  ;  abscesses  or  inflammations  on^inating 
in  the  alimeniary  apparatias,  the  colon  l>aciUus;  external  traumatic  injuries, 
the  pyogenic  cocci,  the  Bacillus  proteus  vulgaris,  Bacillus  pyocyaneiis,  etc.  ; 
carious  riljs  and  vertebra;  and  tuberculous  cavities  and  lesions  of  the  lung, 
the  tubercle  bacillus,  together  with  contaminating  organisms  accidentally 
present ;   fetid  processes  in  the  lungs,  a  variety  of  sapro|jhytic  organisms. 

Morbid  Anatomy. — Pleuritis  may  be  local  or  general.  Local  pieuritts 
occurs  in  traumatic  injuries  and  in  local  lesions  of  the  pleura.  Grncrai 
p/atn/is  involves  the  whole  membrane  and  probably  indicates  that  the  gen- 
eral resisting  power  of  the  individual  is  diminished,  or  that  the  virulence  of 
the  infecting  organism  is  exceptionally  great.  ihe  inllammation  alwa\7i 
begins  with  hyperemia  characterized  by  a  diilness  and  a  redness  associated 
with  a  slight  roughness,  the  parietal  and  visceral  surfaces  ceasing  to  glide 
over  one  aiuither  as  usual,  and  their  movements  being  acconiftanied  hv 
pain  to  the  patient.  In  a  short  time  flakes  of  fibrin  begin  to  api^^nr  upon 
the  surface.  This  fibrin  is  probably  in  part  due  to  an  exudation  from  the 
bloofl  vessels,  in  part  to  a  fibrinoid  degeneration  of  the  subendothclial  con- 
nective tis.sue  of  the  pleura,  so  tha-  some  of  the  fibrin  afipcars  upon  the  sur- 
face, and  some  is  beneath  the  enlothelial  layer,  which  continues  for  a  lime 
intact. 

These  changes  occur  in  the  same  manner  whether  the  pleuritis  be  local  or 
general.  The  fibrinous  exudate  serves  to  make  the  pleural  surfaces  adhesive, 
and  in  local  dise:ise  they  agglutinate  at  the  inj\ired  point,  thus  checking  the 
painful  sliding  movement  and  facilitating  rejKiir  by  holding  the  parts  quies- 
cent. 

From  this  point  the  inflammation  may  progress  toward  recovery  or  fur- 
ther exudation  may  occur. 

The  dry  pleurisy  described  is  known  as />/furifis  sicca  ;  pleurisy  with  exu- 
dative effusions,  as /f/fun'/is  cxu:fat:va. 

Exudative  pleurisy  is  usually  general,  not  local.  It  may  be  serous, 
bloody,  or  purulent. 

The  majority  of  cases  are  serous  and  may  terminate  as  such,  or  may,  by 
subsequent  changes,  become  purulent. 

In  ordinary />/(r«r///i-  exudativa  serosa  the  dulness  and  congestion  of  the 
membrane  characterizing  the  inception  of  the  inflammation  arc  in  a  few 
hours  succeeded  by  the  exudation  of  fibnn.  In  a  length  of  time  varying 
from  a  few  hours  to  several  days  a  copious  and  rapid  exudation  of  serous 
fluid  occurs,  and  may  be  so  extensive  as  completely  to  fill  the  cavity  and 
rise  lo  the  altitude  of  the  clavicle.  The  lung  is  compressed  upward  and 
backward  by  the  fluid.  The  pain  disappears,  but  is  replaced  by  dvspnea. 
The  fluid  is  clear  and  straw-colored,  its  specific  gravity  being  about  1.020. 
It  contains  3  per  cent,  or  more  of  albumin,  usually  numerous  flocctiH  of 
fibrin  held  in  suspension,  and  when  aspirated,  not  infrequently  spontaneously 
cangulates  in  the  bottle. 

Should  the  pleural  cavity  be  opened  and  inspected,  it  is  found  filled  with 
clear  fluid,  except  that  the  lowest  part  also  contained  considerable  gelatinous 
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fibrin  which  has  separated  from  it  by  coagulation.  The  surfaces  of  the  pleura 
ajipear  dull,  and  show  a  varying  quantity  of  fibrin  adhering  tolhem.  Should 
recovery  begin  at  this  i>oint,  restitutio  ad  integrum  is  not  difficult,  as  it  is  a 
simple  matter  for  the  fluid  to  be  absorbed.  '1  he  remaining  fibrin  is,  however, 
a  source  of  trouble,  as  it  remains  long  alter  the  absorption  of  the  serum  and 
may  form  a  lemporar}' support  upon  vvhiL-h  new  tonneriive  tissue  and  vas<ular 
ioops  grow,  forming  adhesions  ox  fibrous  unions  between  the  approximated 
surfaces.  How  long  the  surfaces  of  the  pleura,  once  inflamed,  remain  rough- 
ened and  irregular  is  difficult  lo  determine,  but  those  who  have  suffered 
from  pleurisy  can  testify  to  the  fact  that  disagreeable  sensations  in  the  chest, 
depending  ujxsn  the  irregvilarities  and  adhesions,  remain  for  years. 

The  extent  of  adhesion  varies  considerably.  Sometimes  the  entire 
pleural  cavity  is  obliterated;  sometimes  the  adhesions  form  iKK:kets  here 
and  there  ;  sometimes  they  are  only  occasional  and  of  limited  extent.  Ad- 
hesion of  the  pleura  from  local  inllammalions  appears  to  be  very  common: 
fully  80  per  cent,  of  the  autopsies  [  have  held  have  shown  old  fibrous  ad- 
hesions at  the  apices  or  external  surfaces  of  the  lungs. 

When  a  second  attack  of  pleurisy  occurs  in  one  who  has  pleuritic  adhe- 
sions, the  exudation  may  occur  only  in  the  occasional  [>ockets — loculaU%i  or 
saccuiatcd  pieunsy. 

When  the  infection  of  the  pleura  is  exceptionally  virulent,  the  serous 
effusion  may  change  to  pus,  or  a  pleurisy  may  be  purulent  from  the  begin- 
ning.     Purulent  pleurisy  is  known  as  empyema. 

Empy  em  a. ^Thoracic  empyema,  or  purulent  pleurisy,  is  an  infectious 
inflanmialory  condition  of  the  pleura  characterized  by  a  purulent  accumula- 
tion in  its  cavity. 

Etloloii;y. — It  is  always  infectious,  but  not  specific,  as  a  variety  of  micro- 
organisms may  cause  it.  It  may  follow  traumatic  injuries  of  the  chest-wall. 
local  disease  of  the  chest-wal!  and  hmg,  lymph  metastasis,  and  blood  metas- 
tasis. 

Traumatic  Ifijunes. — In  most  cases  it  is  easy  to  explain  empyema  after 
traumatic  injuries  of  the  chest-wall  if  one  finds  an  external  or  pulmonary 
wound  through  which  the  infectious  agent  could  enter.  Such  lesions  are 
evident  in  punctured  and  gunshot  wounds,  com])Oiind  fracture  of  the  ribs, 
hypodermic  and  paracentesis  wounds,  etc.  In  some  few  cases,  however,  it 
is  difficult  to  see  how  the  trauma  acts.  This  is  well  illustrated  in  a  case 
mentioned  by  J.  O.  Sutton/  who  S[ieaks  of  having  "performed  an  autopsy 
upon  the  body  of  a  young  muscular  man  who  died  rapidly  from  suppuration 
of  the  pleura  after  a  blow  on  the  side.     There  were  no  other  lesions." 

A  traumatic  non-specific  purulent  pleurisy  may  be  ex[)eriniental!y  pro- 
duced by  the  introduction  of  irritating  chemic  substances — oil  of  turpentine, 
etc. — into  the  pleural  cavity.  In  the  traumatic  empyemas  the  cause  of  in- 
fection seems  to  enter  the  chest  from  without,  and  examination  of  the  pus 
in  such  cases  usually  reveals  the  presence  of  staphylococci  and  other  familiar 
micro-organisms. 

In  speaking  of  chest-punctures  as  causes  of  empyema  some  mention 
should  be  made  of  the  exploration  of  the  chest  by  the  hypodermic  needle 
and  the  withdrawal  of  f?uid  through  an  aspirating  needle  as  sources  of  infec- 
tion. (iriffithsMn  1SS7  carefully  studied  151  casesof  aspiration  and  found  that 
in  2  cases  only  did  the  fluid  become  purulent.  One  of  these  was  complicated 
with  tul)erculosis.  the  other  with  erysipelas. 

Local  disease  of  the  tissues  contiguous  to  the  pleura  is  a  fruitful  source  of 
empyema.  Bronchopneumonia,  especially  occurring  in  influenza  and  tuber- 
culosis ;  croupous  pneumonia,  tuberculosis,  carcinoma,  gangrene,  cavity  and 

*  Ltitnrts  OH  Pdthi*io/iy,  p.  235.  '  lirittsh  SUdUal  Journai,  1887.  vol.  i..  p.  831. 
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abscess  formation  of  the  lung  may  lead  to  empyema  under  appropriate  condi- 
tions. 

In  tubercu lasts,  which  is  the  most  fruitful  source  of  the  disease  in  adults, 
the  tul>erculosis  itself  may  excite  empyema,  the  Londilion  having  been  ob- 
served in  primary  tuberculosis  of  the  pleura  as  well  as  in  tuberculosis  of  the 
lung,  or  the  disease  may  lead  to  empyema  through  the  escape  o^  infectious 
material  from  small  superficial  cavities.  If  these  cavities  nipiure,  pneumo- 
thorax usually  results.  In  tuberculosis  it  is  possible  for  enipvettia  lo  depend 
uj>on  extension  of  the  infection  along  the  lymphatic  channels  from  lung  to 
pleura,  but  this  seems  lo  be  quite  rare,  for  in  tuberculous  empv^enia  the 
tubercle  bacillus  is  conmionly  the  only  micro-organism  present,  and  not 
infrequently  careful  search  fails  to  discover  any  organisms  in  the  pus.  The 
tuberculous  empyema  commonly  develops  as  a  serofibrinous  pleurisy  which 
subsequently  tjecomes  punilent. 

Carious  ribs  and  vertebrx  sometimes  lead  to  empyema,  though  probably 
more  frequently  the  reverse  condition  is  true  and  the  empyema  leads  lo  caries 
and  necrosis  of  the  bone. 

Perforation  of  the  diaphragm  and  the  evacuation  of  a  hepatic  abscess  into 
the  pleural  cavity  have  been  known  to  excite  empyema.  Carcinoma  of  the 
esophagus  and  even  of  the  stomach  may,  by  j>erforation  into  the  pleunl 
cavity,  cause  purulent  inElammation. 

The  rupture  of  cchinococxus  cysts  and  the  escape  of  their  contents  into 
the  pleura  may  lead  to  pus-formation. 

Sometimes  mediastinal  abscesses  and  supjiurating  or  tubcrciJous  bronchial 
or  medio-stinal  lymphatic  nodes  break  down  and  evacuate  into  one  or  the 
other  pleural  cavity,  with  resulting  empyema.  In  rare  cases  gumma  of  the 
lung,  liver,  pleura,  chest-wall,  or  other  tissue  may,  by  rupture  or  otherwise, 
act  as  exciting  causes  of  purulent  ]>leiirisy. 

As  in  the  traumatic  enqiycmns,  no  one  specific  micro-organism  covers  all 
these  cases,  and  in  each  jiariicular  condition  the  micro-organisms  present  arc 
easily  accounted  for  l>y  the  primary  condition. 

Lymphatic  tnctasfasis  is  probably  an  important  means  by  which  bacteria 
reach  the  pleura  from  neighboring  but  not  contiguotis  tissues.  In  some  cases 
it  may  be  that  primary  inllammatory  diseases  of  the  pericardmm  extend  to  the 
pleura  through  the  lymphatics.  It  may  be  by  the  lymphatics  thai  the  pleura 
becomes  infected  iu  pneumonia.  Sometimes  the  source  of  infection  seems 
to  be  much  more  remote.  Sutton  ineniions  the  occurrence  of  |tleurisv  in 
middle-ear  disease  by  extensiou  of  the  inflammation  to  the  cellular  tissue  of 
the  pleura  along  the  sheath  of  the  jugular  vein.  Wounds  of  the  neck  and 
ligations  of  the  great  vessels  of  the  neck  have  been  followed  by  pleurisy  of 
similar  origin. 

In  rare  cases  peritonitis  may  extend  to  the  pleura  by  lymphatic  extension 
through  the  diajihragm. 

y?//W  nt^ftisftisis  is  typically  illustrated  by  pyemia.  The  bacteria  circti- 
lating  in  the  blood  may  h^  deposited  directly  in  the  pleura  with  the  produc- 
tion of  small  abscesses  which  open  into  the  pleura  and  infect  it,  or  there  niav 
be  a  previous  hematogenic  septic  pneumonia  with  miliar)'  abscesses  and 
escape  of  bacteria  into  the  pleura.  In  some  of  the  infectious  feveis  em- 
pyema occurs  cither  as  a  complication  or  as  a  sequel.  This  is  most  frequent 
in  scarlatina,  but  also  occurs  in  typhoid,  mea.sles.  whooping-cough,  and  pneu- 
monia. 'Ilie  micro-organisms  present  may  or  may  not  be  those  si>cciiic:  for 
the  respective  diseases. 

In  diseases  characterized  by  diminished  resistance  to  infection,  as  nephritis, 
the  micro-organisms  which  enter  the  blood  and  fail  to  meet  with  prompt  dc- 
(ruction  nuy  accidentally  lodge  in  the  pleura  and  excite  empyenm. 
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Bacteriology. — The  bacteria  most  frequently  discovered  in  the  pus  of 
empyema  are  the  streptococcus,  pncumococcus,  tubercle  bacillus,  staphylo- 
cocci, typhoid  bacillus,  influenza  bacillus,  Friedlander's  bacillus,  and  Bacillus 
coli  jcommunis. 

The  micro-organisms  found  In  the  pus  vary  considerably  with  the  time  of 
life  at  which  the  empyema  occurs.  Thus  in  children  the  pneumococrus  is 
most  frequently  met,  while  in  adults  it  is  ihc  streptococcus.  In  adults  the 
number  of  tuberculous  empyemas  is  nearly  twice  as  great  as  in  children. 
Neitcr  found  ihe  following  micro-organisms  in  empyema : 


Children. 

•    53-6 
3.6 

14-3 


Pneumocnccus ... 

Pneumococcus  and  Mrepiococcus 

Saprophytic  organisms 

Staphylococci    ....... 

Tubercle  bacillus 

Sircptococc) 17.6 

Gonococci,  colon  bacilli^  Friedlandcr^s  bacillus,  typhoid  liacilli,  and  influ- 
enza bacilli  have  been  found  in  empyema  pus.  Osier  says  that  occasionally 
psorospenus  have  been  found.  Sjiirilla  were  unexpectedly  encountered  in 
one  case,  and  corre.sponded  with  the  form  frei|ut.-ntly  met  with  in  the  mouth. 
They  could  not  be  cultivated.  A  case  of  leptothrix  empyema  in  a  dog  is  on 
record. 

niphtheria  bacilli  have  been  found  in  empyema  occurring  as  a  sequel  of 
diphtheria,  though  usually  the  streptococcus  would  be  expected  in  these 
cases, 

Putrid  empyema  is  caused  by  the  cnirancc  into  the  pleural  cavity  of 
saprophytic  bacteria.  The  condition  usually  occurs  in  cancer  of  the  (<astro- 
intesiinal  apjiaratus,  from  micro-organisms  which  work  their  way  into  the 
mediastinum  and  gradually  invade  the  pleura,  or  from  gangrene  of  the  lung. 
The  pus  is  characterized  by  extreme  fetor. 

The  bacteriolopic  flora  is  very  mixed,  many  si>ecies,  both  aerobic  and 
anaerobic,  being  present. 

Wiir/  jioints  out  that  considerable  practical  prognostic  importance 
attat  hcs  10  the  bacteriologic  study  of  the  pus  of  empyema.  Thus  empyema 
in  childhood,  caused  by  the  pneumococcus,  is  quite  benign  and  runs  a  rapid 
course  to  recover)*,  while  that  caused  by  the  streptococcus  runs  a  slower 
course  and  is  more  serious.  Tuberculous  pleuritis  is  a  chronic  process 
usually  terminating  fatally  or  lasting  for  years  until  luberrulosis  or  an  inter- 
current affection  carries  off  the  patient  or  he  gradually  succumbs  to  pro- 
longed hectic,  .iniyloid  disea.se,  or  asthenia. 

limpyema  is  more  frequent  in  children  than  in  adults.  Mackey  foimd  that 
40  i>er  cent,  of  the  ]>leural  effusions  oi  childhood  but  only  5  per  cent,  of 
those  of  adults  were  purulent.  The  disease  may  occur  at  any  age.  Pleuritis 
has  l>een  found  in  the  fetus  and  in  the  new-born.  The  greatest  number  of 
cases  in  adults  occur  between  the  twentieth  and  fiftieth  years. 

The  affection  is  usually  unilateral,  though  both  sides  may  be  alTected. 
The  left  side  is  more  frequently  affected  than  the  right. 

Morbid  Anatomy. — The  pleural  cavity  roniains  jtus,  the  quantity  varying 
from  a  few  cubic  centimeters  to  several  liters,  and  the  quality  according  to 
the  mode  of  formation  and  duration. 

In  the  cases  which  begin  with  a  serofibrinous  exudate  and  later  develop 
into  empyema  the  formation  of  pus  is  indicated  by  a  clouding  of  the  liiiuid. 
Later  the  great  increase  in  the  corpuscular  elements  gives  the  exudate  the 
typically  purulent  appearance.  In  these  cases  the  amount  of  exudate  is  usually 
considerable  before  it  becomes  distinctly  purulent. 
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In  the  cases  which  are  purvilent  from  the  beginning  pus-formalion  may  be 
observed  at  any  stage,  and  the  quantity  of  pus  fin;i  discovered  may  be  very 
small.  In  ordinary  cases  there  is  a  distinct  tendency  for  the  pus  to  separate 
into  layers  through  the  scdnnenlation  of  the  contained  corpuscles.  This 
leaves  a  fairly  clear  fluid,  with  a  thick,  (Tumbly  or  fiocculcni  sediment  l>eIow- 
Errors  in  diagnasis  may  be  occasioned  by  this  sedimentation,  as  unless  care 
be  exercised,  an  exploring  needle  may  withdraw  clear  lluitl  only. 

The  appiearance  of  the  pus  varies  with  different  conditions  and  in  the  dif- 
ferent infections.  The  pus  in  the  pneumococcus  em])yema  of  children  is  apt 
to  have  a  greenish  color.  In  the  ordinary  streptocotcus  empyema  of  adults 
it  presents  the  appearance  of  laudable  pus.  In  the  tuberculous  cases  it  is 
somewhat  variable,  though  usually  tlocculenl  and  curdy  and  lacking  in  healthy 
morphologic  constituents. 

The  pus  has  a  specific  gravity  varying  from  1.023  ^o  1.015.  ^^  '^»  o^ 
course,  rich  in  albumin  and  contains  glycogen,  paralbumin,  urea,  uric  acid, 
and  cholesterin  (Naunyn).  Sometimes  leucin,  tyrosin,  and  xanlhin  are 
present.  In  rare  cases  crystals  similar  to  those  of  spermin  are  present,  and 
are  thought  by  some  to  indicate  that  the  empyema  originates  from  ruptured 
hydatid  cysts. 

The  pus  usually  has  an  acid  reaction,  but  if  infected  by  saprophytic 
micro-organisms,  niay  become  alkaline. 

The  i)ragress  of  the  disease  is  frequently  associated  with  changes  in  the 
exudate.  In  individuals  with  good  absorbing  powers,  as  in  children,  it  is 
possible  for  the  entire  exudate  to  be  absorbed.  In  the  greater  number  of 
cases,  and  especially  in  adults,  however,  the  fluid  is  absorbed,  leaving  the 
corpuscular  elements  to  undergo  subsequent  degenerative  changes.  Fatty 
degeneration,  the  formation  of  fatly  acids,  leiicin,  tyrosin,  cholesterin,  etc., 
take  place  in  the  corpuscles,  and  the  inspissation  of  the  solid  [>art  of  the 
exudate  by  the  absorption  of  the  fluid  changes  the  contents  q{  the  pleural 
cavity  into  a  cheesy  or  crumhly  mass  of  grayish-yellow  color.  In  the  course 
of  lime  lime-salts  usually  precipitate  in  this  mass,  which  then  becomes  dense 
and  gritty. 

C/tiTfit^fi'  in  th^  Pienni. — In  pneumococcus  empyema  of  children  the 
pleura  may  show  surprisingly  little  alteration,  its  surface  being  smooth  and 
shining  or  slightly  dulled  and  congested.  Upon  microscopic  examination 
the  subcndothelial  tissue  of  the  pleura  is  found  infiltrated  with  pus-cells. 

More  completely  in  eni]jyerna  the  pleura  participates  in  the  disease  proc- 
ess, and  upon  its  congested  and  thickened  surface  flakes  of  fibrin  and  shreds 
of  degenerating  endothelial  tissue  are  observed.  As  the  empyema  continues 
to  increase  in  size  and  the  pus  to  act  upon  and  macerate  the  tissue,  the 
pleura  may  l>ccome  more  and  more  distinctly  covered  with  a  grayish-white 
loose  pseudornembrane.  When  strip])ed  ofl",  this  sometimes  leaves  a  shining 
surface,  which  indicates  that  the  endothelium  is  intact,  but  more  frequently 
leaves  a  dull,  eroded  surface,  which  indicates  that  the  endothelium  is  de- 
stroyed. The  nature  of  the  pseudornembrane  is  uncertain.  It  is  thought 
by  most  pathologists  to  originate  from  the  inflammatory  exudate  by  coagu- 
lation u[>on  the  surface.  By  others  it  is  looked  u])on  as  a  product  of  the 
degenerating  endothelium  ;  by  still  others,  who  find  (hat  the  endothelium  is 
sometimes  elevated  and  covers  the  so-called  fibrin  formation,  as  a  product 
of  subcndothelial  connective-tissue  degeneration  of  the  pleura. 

In  many  cases  of  empyema  pleuntic  adhesions  are  observed.  They  pro- 
bably depend  in  a  majority  of  cases  u[3on  antecedent  troubles.  Their  forma- 
tion usually  begins  at  the  apices  of  the  diseased  lungs,  probably  because  of 
the  (piiescence  oi  that  part  of  the  pulmonary  tissue  during  respiration,  and 
because  ihe  accumulating  exudate  separates  the  surfaces  lower  down. 
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The  adhesions  may  be  inconspicuous,  but  frequently  descend  nearly  to 
the  fluid,  which  becomes  circumscrihed,  so  as  more  closely  to  resemble  an 
abscess  cavity  than  a  [>iinilt;ni  collection  in  the  pleural  cavity.  The  corrod- 
ing action  of  the  pus  upon  ihe  pleura  is  tjuile  evident,  and  from  jirolongcd 
contact  it  !oses  the  endothelial  r:t>vering,  becomes  greatly  thickened,  infil- 
trated with  pus-cells,  and  Ibmis  a  true  "  pyogenic  membrane.'* 

In  this  thickened  and  altered  pleura  lime  salts  are  deposited  earlier  than 
in  ihe  inspissated  jjus  of  the  ( ases  lerminaiing  by  absorption,  and  sometimes 
true  bone- formation — pleural  liones — has  been  observed. 

The  jKilmoiiary  ])lcura  is  even  more  diseased  than  the  costal  pleura,  so 
that  in  ehronic  tases  the  lung  becomes  covered  with  a  thick  rind  which  is 
soft,  edematous^  necrotii ,  and  lacerable  so  long  as  there  is  fluid  in  the  chest, 
h\\\  which  transforms  into  an  unyielding  callous  rind  when  evacuation  or 
absorjuion  brings  about  regenerative  changes. 

C/uitif^t's  in  fh-'  Lun^. — It  is  almost  impossible  for  empyema  to  o<:cur 
without  incommoding  the  action  of  the  lung,  and  except  in  the  benign 
]>neumococcus  empyema  of  childhood  and  ])ossibly  a  few  of  the  rapid 
streptococcus  empyemas  of  adulis,  ihcy  cannot  occur  without  leaving  perma- 
nent changes  in  the  lung,  I'hc  chronic  luberciJous  empyema  is  particularly 
damaging  to  the  pulmonary  tissues. 

The  immediate  cfTeLt  of  empyema  is  to  occupy  space,  so  that  complete 
ex(jansion  of  the  lung  becomes  impossible.  As  the  empyema  becomes  larger 
the  exjjanston  becomes  less  and  less,  until  atelectasis  is  almost  complete  and 
in  exaggerated  cases  the  organ  becomes  inconspicuous  in  size,  flattened  in 
form,  and  may  later  not  only  be  atelectatic,  but  also  compressed  by  the  in- 
creasing fluirl.  The  tissue  is  soli^,  airless,  tough,  leather}',  and  grayish  or 
reddish-brown  or  even  blackish  in  color.  When  incised,  it  is  non-crepiLant 
and  carnificd.  The  bronchial  tubes  may  appear  larger  than  normal  and  may 
conlain  mucopus. 

Kew  cases  rea<  h  surh  a  stage  of  compression  and  deslniciion  as  this, 
f>arlly  because  few  empyemas  become  large  enovigh,  and  partly  l»ccause  of 
the  early  formation  of  adhesions  between  the  pulmonary  and  costal  i)leurae 
in  the  ui)per  part  ty{  the  chest.  If  pus  forms  after  adhesion,  a  IcHufaicd  an- 
pyema  may  result. 

When  ihc  chest  cavity  is  opened  in  cases  of  empyema,  the  hing  may  not 
appear  and  the  empyema  may  seem  to  occupy  the  entire  pleuml  cavit}'.  'I"his 
appearance  depends  upon  the  fact  that  adhesions  have  formed  between  the 
lung  and  less  diseased  jiaris  of  the  pleura,  while  over  the  exposed  pulmo- 
nary and  costal  surfaces  the  macerated,  thickened,  and  infiltrated  pleura  is 
completely  changed  into  a  "pyogenic  membrane." 

In  still  less  marked  cases,  when  adhesions  are  not  extensive  and  the  proc- 
esses lesf;  chronic,  the  surface  of  the  plecra  becomes  infihrated  and  thickened, 
and  in  the  repair  that  follows  the  thin  edges  of  the  lung  suffer  most. 

In  chronic  emi>yema  the  macerating  and  corroding  effect  of  the  pus  is 
exerted  in  large  measure  njx>n  the  pnlmonary  i>leune,  which  sometimes  be- 
come so  softened  and  infiltrated  that  the  pus  is  ]iermitted  to  enter  the 
alveolar  stniciure  of  the  Uing  without  actual  perforation  ami  be  ex[iec- 
toraied.  That  this  process  is  one  of  infiltration  and  docs  not  dc^jend  upon 
perforation  is  shown  by  the  fact  that  in  these  cases  pneumothorax  does  not 
occur. 

The  al)sorption  of  the  pus  and  its  entrance  into  the  lymphatic  structure 
of  the  lung  are  followed  by  inflammation  of  its  interstitial  tissue,  so  thai 
pleurogenic  pneumonia  usually  occurs.  If  this  process  is  active,  the  dis- 
secting effect  of  su))puration  is  very  marked  ;  if  chronic,  the  fibrosis  pre- 
dominates and  the  irabeculae  of  the  lungs  are  thickened. 
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'ITie  recovery  of  empyema  is  followed  by  further  disaster  to  the  pulmon- 
ary tissue  by  the  fibrosis  that  lakes  place.  In  mild  cases  of  moderate  dura- 
lion  the  thickened  plcum,  by  its  contraction,  rounds  off  the  sharp  inferior 
edges  of  the  lung  and  offers  some  imijedtmeni  to  complete  ex{)ansioD.  In 
bad  cases  the  exjjansion  is  greatly  or  completely  hindered  by  the  finii  callous 
rind  of  almost  cartilaginous  consistence  which  forms  upon  the  compressed 
lung. 

In  chronic,  exaggerated  cases,  atelectasis,  carnificalion,  fibrosis,  and  cal- 
cification all  cooperate  to  make  any  improvement  in  the  condition  of  the 
hing  impossible. 

When  such  cases  recover  or  improve  after  evacuation,  the  lung  is  unable 
to  exfiand  and  occupy  its  nortn;il  position,  so  the  ribs  fall,  the  side  sinlcs  in, 
and  a  marked  deformity  of  the  thorax  follows. 

Empyema  with  atelectasis  and  compression  of  one  lung  is  always  acconv 
panied  by  vicariojs  action  of  the  other,  whose  tissues  are  more  or  less  in- 
flated in  consequence.  In  breathing  exercises  directed  toward  ihc  cxj»an- 
sion  of  the  dise;ised  lung  it  is  the  sound  lung  that  is  chiefly  influenced,  and 
care  should  be  taken  not  to  have  the  inspiratory  efforts  so  forcible  as  lo 
occasion  emphysematous  changes  in  it. 

Chan^^es  in  the  Thorax. — The  formation  and  continuance  of  empyema 
are  accompanied  by  enlargement  of  the  affected  side.  The  diameter  of 
that  side  is  greater  th:in  that  of  Its  tlllow,  and  the  intercostal  s|iaces  bulge. 
The  diaphragm  is  pushed  down,  and  with  it  the  liver  on  the  right  side  or 
Ihe  spleen  on  the  left.  The  heart  i.s  usually  dislocated  toward  the  opfn>site 
side,  and  may  embarrass  the  movements  of  the  normal  Umg. 

After  evacuation  and  recovery  the  affected  side  of  the  chest  usually  col- 
lajises,  the  ril>s  sink  in,  the  shoulder  droops,  and  the  spinal  colunm  mokes  a 
scoliotic  twist  toward  the  cmpyeraic  side. 

The  hope  of  improvement  by  gymnastics  will  often  be  defeated  by  the 
further  contraction  of  the  new  fibroid  tissue  in  the  chest,  and  all  hope  of 
causing  the  lung  to  exi>and  in  exaggerated  chronic  cases  may  as  well  be 
abandoned. 

Effect  upon  the  Respiration. — The  empyema,  with  the  collapse  of  pul- 
monary tissue  which  it  involves,  is  an  imporlani  hindrance  lo  respiraiion, 
so  that  dyspnea  and  insufficient  aeration  of  the  blood  are  usual.  In  ad- 
dition to  the  compromised  breathing-space  on  the  diseased  side,  the  dis- 
location of  the  Ucarl  toward  ihe  other  side  increases  the  difficulty,  and  from 
the  time  the  empyema  forms,  it  becomes  a  source  of  respiratory  deficiency. 
The  described  subsequent  changes  make  it  impossible  for  this  ever  to  be 
overcome,  and  the  [witicnt  will  remain  a  more  or  less  feeble  breather.  In 
some  cases,  especially  in  children,  the  dyspnea  may  be  so  slight,  however,  as 
lo  escape  observation. 

Efect  upon  the  Circuiation. — The  dislocation  of  the  heart  by  pressure  of 
the  accumulating  pus  is  noticeable  in  most  cases,  and  the  pressure  often  tmns- 
mits  the  cardiac  impulse  to  the  purulent  accumulation  and  (yccasAOi\& pu/satifrg 
empyema. 

The  dislocation  of  the  heart  also  makes  traction  upon  and  may  kink  the 
great  vessels,  especially  at  the  diaphragmatic  orifices,  so  that  the  circu- 
lation in  the  lower  extremities  is  disturbed  and  may  show  ilself  in  venous 
congestion. 

Creneral  disturbvincc  of  the  venous  circulation  is  also  occasioned  bv  ihe 
obstruction  of  circulation  in  the  diseased  lung  and  increased  labor  of  the 
right  side  of  the  heart.  Right-sided  cardiac  hypertrophy  is  not  infnequcntly 
observed  in  consetpience  of  this  increased  labor. 

The  disturbed  pulmonary  circulation,  as  has  been  pointed  out  by  Orth, 
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is  not  infrequently  associated  with  compensatory  venous  collateral  communi- 
catiorw  hctueen  the  pulmonary  vessels  and  those  of  the  thoracic  walls. 

Course  and  Tcrmlnotlon. — Coniact  with  the  pus  not  only  affects  the 
plctira,  but  seems  (o  affect  the  subjacent  tissues  as  well.  We  find  the  tone 
oJ  the  muscles  is  lost,  so  that  in  cmjiyenia  the  diaphragm  is  more  depressed 
than  in  other  fluid  accumulations  in  the  chest,  and  the  intercostal  muscles 
indicate  loss  of  tone  by  i>ermilting  the  sjwces  to  bulge. 

The  erosions  sonieliines  jirogress  so  that  the  subpleural  and  deeper  tissues 
are  destroyed,  and  the  empyema,  like  other  abscesses,  '*  burrows  "  its  way  to 
the  surface  to  evacuate.  This  form  is  described  as  an  empyema  necessitatis. 
Such  an  empyema  usually  **  points,"  and  if  not  surgically  treated,  sponta- 
neously evacuates  its  contents.  Hy  the  greater  number  of  writers  it  is  s^aid 
that  the  '*  pointing"  and  esacualion  usually  take  place,  as  was  first  pointed 
out  by  Cnucilhier,  in  the  S|)acc  between  the  sternal  end  of  the  lower  costal 
cartilage  and  the  sternal  border,  the  rea.son  given  for  this  being  that  the 
external  intercastal  muscle  is  absent  and  resistance  diminished.  Kichhorst 
found  that  in  nearly  all  his  cases  the  perforation  of  the  chest-wall  took  place 
in  the  fifth  and  sixth  intercostal  spaces  between  the  mammar)'  and  axillary 
lines.  Osier  says  the  perforation  of  the  thest-wall  may  occur  anywhere 
from  the  third  to  the  sixth  inters]>ace.  .Actonling  to  Marshall,  it  is  usually 
in  ihe  fifth.  While  distinctive  enough,  the  burrowing  and  pointing  of  an 
empyema  may  become  most  perjjiexing  by  making  its  aj)pearance  in  unusual 
places,  pjchhorst  mentions  a  case  in  which  the  |>us  burrowed  down  behind 
the  jjeritoneum  and  suggested  a  paranephritic  abscess.  Cases  are  not  lack- 
ing in  which  it  descended  to  Poujjart's  ligament  and  sinuilated  ps-oas 
alsccss.  It  has  been  known  to  reach  the  knee  before  poiniing.  l^ouveret 
descrit)ed  a  case  that  pointed  in  the  lumbar  region  and  simulated  a  lumbar 
aneur)'sra. 

Spontaneous  rupture  is  usually  sudden,  and  a  liter  or  more  of  pus  may 
escape  with  a  gush.  In  some  cases,  however,  the  opening  is  very  small  and 
the  pus  escapes  in  droj^s. 

The  evacuation  mav  take  place  from  a  single  ojjening  or  there  may  !« 
several,  which  mav  communicate  beneath  the  skin.  In  a  few  cases  evacua- 
tion is  followed  by  closure  of  ihe  fistula  and  recovery,  but  the  majority  of 
cases  exhibit  fistulous  communications  with  the  chest,  remaining  for  years. 
Osier  mentions  a  case  given  in  Copeland's  Dictionary  of  MetUcine,  of  a 
bavarian  physician  who  had  a  pleural  fistula  for  thirteen  yeare  and  enjoyed 
fairly  good  health. 

As  long  as  the  fistula  remains  open  it  continues  to  discharge  pus,  and  the 
drain  upon  the  system  thus  incurred  nhiniately  may  lead  to  constitutional 
involvements,  such  as  amyloid  disease,  o^  which  romplication  the  patients 
may  die  if  not  carried  off  in  advance  by  the  tuberculosis  occasioning  the 
cold  abscess  or  by  intercurrent  affections. 

The  erosions  caused  by  em|)yema  are  always  exerted  upon  the  external 
tissues,  and  their  movement  anil  evacuation  are  not  always  toward  the  outer 
surface  of  the  body.  Sometimes  the  lung  is  eroded  and  a  fistulnns  com- 
munication with  a  bronchial  tube  set  ii|>.  This  is  a  dangerous  accident,  as 
the  patient  may  aspirate  pus  into  the  healthy  [art  of  the  lung,  and  drown 
in  it.  When  this  does  not  happen,  pneumothorax  is  nearly  always  sure  lo 
follow. 

Sometimes  the  perforation  occurs  into  the  esojihagus  or  into  the  stomach, 
and  the  piLs  is  vomited  or  passed  with  the  feces.  The  pericardium  is  some- 
times perforated.  The  mediastinum  is  not  infrequently  involved,  and  an 
empyema  of  one  side  may  find  its  way  to  the  opposite  side  by  fistulas  through 
the  mediastinum. 
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The  presence  of  pus  in  the  pleural  cavity  gives  rise  to  more  or  less  well- 
marked  constitutional  symptoms,  such  as  loss  of  appetite,  hectic  fever,  and 
sweats,  and  there  is  always  pain  of  greater  or  less  intensity  in  the  affened 
side.  So  soon  as  the  pus  is  evacuated,  these  synii>toms  subside.  If,  ho»*- 
ever,  the  fistula  heals  and  pus  reaccumulates,  the  symptoms  again  make  Ihcir 
apf>ea  ranee. 

Pneumothorax,  or  air  in  the  cavity  of  the  pleura,  is  the  result  of  acci- 
dents which  almost  invariably  lead  to  empyema,  so  that  it  finds  its  proper 
mention  in  connection  with  it.  The  escape  of  air  into  the  pleural  cavity  is 
most  frequently  dependent  upon  the  rupture  of  the  thinned  wall  of  a  sii]>er- 
ficial  tuberculous  pulmonary  cavity.  The  air  enters  the  pleural  cavity  during 
inspiration,  when  a  vacuum  is  formed  there  by  the  action  of  the  respiratory 
muscles.  Not  being  inclosed  in  the  elastic  alveolar  tissue  of  the  lung,  how- 
ever, and  not  being  forced  by  the  contracting  air-cells  into  a  series  of  con- 
ducting  tubes  facilitating  its  escape,  the  air  remains  in  the  chest  and  acts  as 
a  cushion,  compressing  the  lung  during  expiration.  With  each  iaspiration 
more  air  enters  until  the  air-pressure  within  and  without  the  pleural  cavity  is 
eijual.  after  which  it  acts  as  a  constant  eml>arrassment  by  compressing  the  lung 
and  jifeventing  expiansion. 

Pneumothorax  is  not  only  a  serious  accident,  because  of  the  diificulty  in 
breathing  but  also  l>ecausc  it  usually  adds  an  infection  which  soon  transforms 
it  into  a  pyopneumothorax. 

Etioh^y. — It  may  result  from  external  j>erforaling  wounds  of  the  chest, 
as  by  foreign  bodies  or  broken  ribs  ;  from  accidental  perforations  of  the 
esophagus  or  stomach  into  the  pleura  ;  rupture  of  the  lung  from  violent 
crushing  of  the  chest ;  and  has  been  known  to  occur  in  consequence  of  the 
invasion  of  the  pleural  cavity  by  gas-producing  bacteria,  such  as  the  Ppotnts 
vul,^ariSy  under  which  circumstances  the  i)neumothorax  may  develop  without 
any  communication  with  the  external  air. 

Pneumothorax  is  very  rarely  a  collection  of  gas  only  ;  nearly  always  a  col- 
lection of  fluid  is  present  ia  the  chest,  which,  according  to  its  quality,  causes 
the  conditions  described  as  hydropruumothorax,  htmatopncumothorax,  sero- 
pneumothorax ^  pyopnrumothorax,  etc. 

Pyopneumothorax  is  a  condition  in  which  l>oth  air  and  pus  fill  the  chest 
cavity  ;  it  adds  to  the  inconveniences  of  the  pneumothorax  the  more  serious 
suppuration.  If,  before  the  development  of  pneumothorax,  extensive  adhe- 
sions l>etwcen  the  chest  and  lung  shall  have  been  formed  through  previous 
attacks  of  pleuritis,  the  lung  may  be  able  to  continue  respiration  because 
of  the  expansive  traction  of  the  respiratory  movements.  When  complete 
union  of  the  costal  and  pulmonary  pleurae  has  occurred,  pneumothorax  is 
impossible. 

Weil  divides  pn«umuthomx  into — 

1.   Open  btteumolhorax ,  in  which  the  air  h.x<i  frrc  entrance  .nnd  exit  through  the  perforation.. 

3.  VeHfiiiiUd  pneumothorax,  in  which  the  opening  is  so  situated  or  5o  shaped  as  to  |»ermltl 
the  air  to  enter  during  inspiration,  but  not  to  escape  during  expiration,  llieair  ceases  to  enter^ 
when  the  miiximum  pressure  isnttnined. 

3.  Cloieti  pnettmothorax .  in  which  ttie  opening,  having  permitted  air  to  enter  the  pleurml 
cavity,  closeii  by  actual  healing  ur  by  fibrinous  plugging,  and  no  communication  any  longer 
exists. 

In  tuberculosis  with  large  or  superficial  cavities  the  exciting  cause  oi  the 
developnient  of  the  affection  is  iLSually  some  strain,  as  a  violent  cough,  etc. 

At  the  autopsy  the  chest   i.s  found  distended,  and  as  the  knife  enters  to 
sever  the  costal   cartilages,  the  air  often  rushes  out  with  an  audible  soimd. 
At  times,  instead  of  air,  an  inflammable  gas  may  escape.     The  lung  is  aIvva\'S4 
found  to  be  more  or  less  compressed,  according  to  its  condition  (consolidated^ 
Itings  cannot  be  compressed).     In  most  cases  there  is  serofibrinous,  purulent, 
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or  other  fluid  in  the  chest  cavity,  and  ujjon  inspection  the  perforation  from 
which  the  air  escapes  can  usually  be  found.  They  are  more  frequently  situ- 
ated in  the  upper  lobe  than  in  ihe  lower,  probably  because  cavities  are  more 
common  in  the  upper  lobe.  When  in  the  lower  lobe,  they  are  most  common 
posteriorly  at  the  apical  portion. 

Chylothorax  is  a  rare  LitTeclion,  of  which  but  few  cases  are  upon  record. 
It  usually  occurs  in  conseiiuence  of  injury  or  disease  of  the  thoracic  duct. 
The  fluid  that  collects  within  the  chest  is  of  milky  appearance,  and  is  said  to 
yield  a  layer  of  creaniy  fat  when  allowed  to  stand. 

Tuberculosis  of  the  Pleura, — Primary  tuberculosis  of  the  pleura  is 
rare.  It  usually  occurs  in  the  form  of  clusters  of  rounded,  pearly  masses 
about  the  size  of  a  pea  {pear/  iiisfase).  From  ihcsc  the  miliary  tubercles 
may  be  seen  extending  eilong  the  lines  of  the  lymphatic  vessels.     Second- 
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Fig.  284. — Carcinoma  of  the  pleura.     Pleurilis  carcinomatosa  in  primary  carcinoma  of  the 
stomach,     'I'hc  while  nodules  are  lymphogenic  mrtaslalic  tumors  (Bollinger), 


arily  it  results  from  the  extension  of  tubercular  affections  of  the  ribs  and 
spinal  column  to  the  i^leura.  It  may  also  be  of  secondary,  hematogenic, 
metastatic  origin  as  a  part  of  general  miliary  tuberculosis.  It  is  most  com- 
mon as  a  secondary  afl"ection  in  pulmonary  tuberculosis. 

It  may  manifest  itself  only  by  the  eruption  of  a  few  miliary  tubercles 
ujton  the  f  >leural  surface,  with  a  superficial  coating  of  fibrin  :  or  it  may  apj)ear 
as  a  weli-marked  affection  characterized  by  widespread  adhesions  l>etween 
the  costal  and  j>ulmonary  iileurLi:  ;  or,  further,  it  may  be  of  extreme  severity 
accomi;anied  by  empyema,  in  which  no  other  micro-organisms  than  the 
tubercle  bacilli  can  l)e  found.  The  iul)crcles  that  develop  in  the  course 
of  the  affection  are  without  peculiarities.  They  spread  along  the  lym- 
phatics of  the  pleura.  Occasionally  one  finds  considerable  conglomerations 
of  tubercles  with  or  without  caseation. 

Tumors  of  the  Pleura. — Of  the  primary  tumors,  the  most  common 
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and  the  most  important  is  the  endothelioma,  Fihromay  sarcoma^  angioma, 
iymphan^otna^  Upoma^  and  osteoma  have  been  obserx'cd. 

The  secondary  tumors  are  more  fre<.|uent  and  occur  in  consequence  of 
metastasis  from  mammary  carcinoma  and  malignant  diseases  of  the  thyroid, 
stomach,  and  esophagus. 

Parasites  of  the  Pleura, — Echinococcus  cysts  are  occasionally  found 
in  the  pleura. 

Diseases  of  the  Mediastinum.— It  is  usual  to  ni»ke  a  brief  mention  of  the  mediastinal 
disea^s  in  uonncijiiun  with  tlic  Uiacastu  of  the  rtfspir.itory  system,  becausr  of  the  anntomic 
relation  of  the  tissucit,  and  because  it  so  frequently  luippcns  ihnl  the  mcdinstini  suffirr  fr<.>in 
conii^^ity  nnd  continuilv  in  many  of  Uic  diseases  of  the  bronchi,  broncliial  glands,  and  {ileurTc. 

MedlastlnltU  is  inflammation  of  the  areolar  or  cell^jlar  tissue  of  the  anterior,  median,  nr 
poskTior  "hviMiin  of  ihc  mcdioatinum.  Like  other  mHainmntions.  it  may  be  cither  actitr  or 
chrotiiL:.  The  ;icute  form  is  ftec|uenlly  suppurative  ;  t}ie  chronic,  productive.  The  disturbance 
is  usunlly  tmum.idc  or  rheumatic,  but  may  depend  upon  pleuriiis.  pericarditis,  ostitis,  etc.  ;  or 
may  result  from  the  outw.inl  nipturf^-nf  pyopcricardium  or  pvoihorax.  A  tubercuii^Ht  utn/foj- 
tinilis  nut  infrequendy  succeeds  tuberculosis  of  the  lungs  and  pleurse.  The  rupture  of  eo- 
larRcd.  inflamed,  or  tuberculous  bronchial  lymph^itic  glands  also  sometimes  produces  it. 

ThL-  course  oT  mediastmitis  iloi-s  not  diiffer,  except  as  its  annlomic  relations  may  affect  it. 
from  mrtatiiniati'.ttiv  nf  othfr  cflUiI;ir  |iv«.ui's. 

Interatltiml  medlastlnai  empliysema.  is  not  uncommon  in  consequence  of  small  globule* 
of  air  traveling;  along  ihc  trai>ccula  of  the  lung  and  its  root,  in  pulmonary  emphysema,  and  as 
the  result  of  traum.iiism. 

Tomon  of  tbe  Medluttnom. — The  most  common  primary  tumor  is  sarcoma.  c)ii«f1y 
lyraphosarcom.i.  which  on'.;in.ites  from  thr  lymph-glands  or  celiiil.ir  tissue  of  the  pun.  In 
Ilndgkin's  disease  th(--  posterior  medi^istinum  is  nui  infrei-juently  inviided  by  the  Ivmphatic 
tumors. 

0%Uoma,  fibroma,  lipoma,  and  chomdrama  have  also  been  seen  in  (hit  location. 

CarciHoma  is  a  second.iry  tumor  of  the  mediastinum.  U  ts  usually  of  rapid  devclnpment 
and  of  the  medullary  f<irm, 

DfrmciJ  tumorx  arc  not  uncommon  m  the  mediastinum.  They  may  develop  from  ttie 
!hYmii<i  ^ji.inii.  but  air  more  likely  fel.il  inclusions. 

Parasites. —The  ichimococ£vs  is  occasionally  encountered  in  the  mediastinum. 
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Active  hyperemia  of  Lhf  skin  is  known  as  erythema.  It  is  a  common 
alTettion.  resulting  from  slight  traumatic  injuries,  i»urns  of  the  first  degree, 
the  action  of  irritating  sut>stantes,  excessive  cold  {erythema  perniii)^  com- 
bination of  warmth,  moisture,  and  friction  ierythcma  ifUeriri^o)^  and  pre- 
cedes inflammation.  It  also  occurs  in  specific  infectious  conditions,  such 
scarlatina  and  rubella,  and  in  certain  vasomotor  disturbances. 

Hyperemia  may  be  diffuse  or  circiimscnbcd,  the  latter  often  occurring  in 
small,  rounded  areas  and  known  as  roseola. 

Passive  hyperemia  in  weak  heart  is  characterized  by  a  blueness  of 
the  lips,  fin*,'ers,  toes,  and  other  parts,  known  as  cyaftosis.  After  death  the 
sedimentation  of  blood  to  the  de|>endent  parts  of  the  body  is  the  cause  of  a 
j)Ostmortem  <ondition  described  as  Hvores  mortis. 

Continued  hyperetnia  is  accomijanied  by  some  edema  and  more  or  less 
desquamation.  Not  intrequcntly  some  pigmentation  remains  when  the 
hyperemia  has  disappeared,  depending  upon  hemolysis  following  diapedesis. 
Venous  stasis  of  the  veins  of  the  anterior  aspect  of  the  leg — vancose  veins — 
brings  alx)nt  a  condition  of  connective-tissue  thickening,  with  loss  of  the 
vital  resistance  of  the  tissues  lo  injury,  which  is  apt  to  result  in  what  is 
known  as  ulcus  cruris  or  varicosum.  Slight  injuries  with  infection  lead  lo 
large  superficial  sloughs  and  ulcerations — leg  ulcers. 

Hemorrhage  into  the  tissues  of  the  skin  frequently  occurs  in  traumatic 
lesions  and  in  infectious  exanihematous  diseases,  [>eniicious  anemia,  jjurjtura, 
scuny,  intoxications,  etc.  The  blood  usually  extravasatcs  into  the  corium 
or  into  the  papillary  layer,  and  may  find  its  way  under  the  epithelium  or 
between  its  cells.  Hemorrhages  are  characterized  by  failure  to  disappear 
under  pressure  and  by  a  red  or  pur|>le  color.  They  may  be  divided  into 
traumatic^  iiHopathie^  and  sytnptomatic  forms.  Idiopathic  hemorrhages  are 
usually  spoken  oi  d&  purpura.  Minute  hemorrhages  are  called  petechia , 
elongate  stripes  and  branched  linear  hemorrhagic  marks  are  sometimes 
described  as  vihices ;  large  hemorrhages,  as  ecehymoscs.  Sometimes  the  blood 
escapes  in  (|uantities  sutftcienl  to  fomi  distinct  cystic  acciunulations,  or 
hematomata. 

Blood  occasionally  enters  the  sweat-glands  and  escapes  with  their  secre- 
tion, causing  hemaiidrosis. 

Purpura  or  peliosis  rhcumatica  is  an  alTection  characterized  by  the 
occurrence  of  siualK  often  petechial,  subcutaneous  hemorrhages,  chiefly  dis- 
tributed over  the  lower  h'mbs.  It  usually  occurs  in  rheumatism  and  rheuma- 
toid disorders,  and  is  proljably  infectious  in  nature. 

Kdema  of  the  skin  is  usually  the  result  of  kidney  disease  or  of  increased 
transu<lation  from  the  vessels  in  venous  or  lymphatic  stasis.  Edema  may 
he  local  or  general,  the  terra  anasarca  being  used  to  describe  the  latter 
condition. 

(Edema  neonatorum  is  frcqviently  confused  with  sclerema  neonatorum.  It 
is  a  rare  condition  seen  in  children  exposed  to  cold  shortly  after  birth. 

Angioneurotic  edema  ts  the  result  of  vasomotor  disturbances  sometimes 
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caused  by  eating  fish,  strawberries,  mushrooms,  etc.  It  seems  to  be  purely 
reflex  and  nervous  in  origin. 

The  augioucurolic  edema  is  chiefly  characterized  by  its  circumscribed  and 
acute  occurrence.  It  is  frcqvjcntly  associated  with  urticaria,  from  whi*  h  it 
is  with  difficulty  differentiated,  especially  in  cases  with  very  large  wheals. 
It  begins  in  the  sut)cutaneous  ti.ssue,  however,  and  never  follo^^'s  external 
irritation. 

Anemia  of  ihe  skin  is  recognized  chiefly  by  the  extreme  [jailor,  induced 
by  the  absence  of  blood.  It  may  be  the  result  of  general  anemia,  or  may 
be  local  and  dependent  upon  the  action  of  vaM>*:onslrictor  nerves,  as  in 
Raynaud's  disease,  or  to  the  action  o{  cold,  astringents,  etc. 

In  pernio^  or  exposure  to  cold,  the  skin  becomes  anemic  from  vasocon- 
striction. 

Pigmentation  or  melanoderma  of  the  skin  may  occur  locally  or 
may  be  widely  distributed.  Of  course,  the  amount  of  pigment  contained  in 
the  cells  of  the  Mal[iighian  layer  of  the  skin  varies  in  the  diff'erent  races  and 
in  different  individuals.  .Vside  from  this,  however,  we  have  true  pathologic 
conditions.  t 


Local  Plirmentatlons.— AVfi  or  moles  are  common  lesions,  sometimes  coogenital,  some-- 
times  acquired.  Some  ure  elevated  above  the  surface  of  ihe  skin  inavi  vrmttaci].  while 
others  are  not  (run't  sfii/i).  Inasmuch  as  they  are  pif;men(ed,  they  are  culled  ttirz't  /r^'- 
tmnion.  They  may  lie  as  small  as  a  pm-hcad  or  large  enough  lo  cover  several  square 
feel  of  sur^e.  The  surface  is  frequently  covered  with  hair  {itrt'i  pUasi).  The  pigment  it 
found  in  the  cells  of  both  the  epidermis  and  the  corium.  Similar  moles  of  a  yellowish  color  are 
called  xantheiasma  or  xattthnma.  Ijocal  pigmentations  of  inflammatory  origm  not  mfrrqu^ntly 
follow  Ihe  application  of  blisters,  mustard-plasters,  actual  cautery,  etc.,  to  Ihe  skin,  and  occur 
after  mild  bums. 

Ltntitfo,  efiheluUs.  or  "  freckles  "  are  acquired,  non-elevijted,  yellowish  or  brownish  spots 
of  smalt  uze,  which  develop  upon  the  skin  of  fair  individuals  in  consequence  of  exposure  io 
the  sun. 

Chlttiuma  or  melasma  is  characterized  by  larger,  yellowish,  brownish,  or  blackish  patches, 
of  irregular  size  and  .<ihape,  which  usually  appear  upon  the  face.  They  are  symptomatic, 
depending  upon  biliary,  uterine,  cachectic,  and  other  conditions.  They  arc  common  upon  ibe 
forehtad  in  pregnancy  and  sometimes  during  menstruation. 

Afeltinosis,  Aiidts\}/i' s  liisease,  or  melttima  iufrartNiiU  is  characterized  by  an  acquired,  nni- 
versal  pigmentation  of  the  skin.  The  pigmentation  is  more  marked  upon  the  lace  and  hands. 
It  may  cause  only  a  slight  darkening  and  muddy  color,  may  be  a  distinct  bronzing,  or  may  be 
almost  black.     Tlie  distribution  is  often  rather  streaked. 

/citrus  oxJaundUe  is  a  pigmenlntion  of  the  skin  and  deeper  tissues  by  bile.  It  causes  the 
entire  surface  to  assume  a  yellow-green  or  olive  color.  The  bile  reaches  the  skin  through  llie 
bloud. 

rtrg-yria  Is  a  deposit  of  chlorid  of  silver  in  the  skin  as  the  result  of  prolonged  administra- 
tion of  nitrate  or  other  salts  of  silver. 

Eiihymosh  is  extravasation  of  blood  into  the  superficial  tissues  following  a  contusion  or 
other  injury. 

Tuttoa-marks  result  from  the  intentional  introdaction  of  insoluble  pigments  into  the  epiderm 
by  needle-pricks.  Various  colors,  chiefly  carmln  and  India  ink,  are  employed,  the  resulting 
effect  usually  being  some  permanent  artistic  design. 

Leukoderma,  or  absence  of  pigment  from  the  skin,  is  seen  in 
its  most  marked  and  most  typical  form  in  the  congenital  and  occasionally 
hereditary  affection  known  as  albinism  {q.  ?/.*)  or  coitf^enital  ieukopathia^ 
Albinism  is,  as  a  nile»  universal  alienee  of  pigment  in  the  skin.  Partial 
albinism  is,  however,  occasionally  obser\*ed.  Acquired  hukopaihia  is  known 
as  vitiligo.  It  sometimes  occurs  spontaneously,  sometimes  follows  such  in- 
fectious diseases  as  scarlatina,  typhoid,  etc.  It  may  I»e  endemic.  The  skin 
and  hair  in  the  affected  areas  are  entirely  devoid  of  pigment,  and  appear 
white,  in  marked  contrast  to  the  normally  pigmented  skin.  .An  epidemic 
form  of  leukoderma  or  vitiligo  is  sometimes  seen,  and  is  supjtosed  to  be 
contagious  and  related  to  lc|irosy.  Leukoderma  is  a  s)inpiom  of  leprosy, 
in  that  the  pigment  of  the  skin  disappears  in  many  cases  from  the  diseased 
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areas,  especially  where  cicatricial    tissue  is  forming, 
areas  is  while  and  often  coarse. 


The  hair  upon  these 


Atrophy  of  the  skin  is  obsened  in  s^'niUiy.  The  skin  becomes  thin,  and  the  papillie  be- 
come siiurl  and  may  disappear.  The  6bhltar  and  rliulic  cli'mcnis  undergo  n  hyaline  degen- 
eration and  disappear,  ihc  vessels  become  destroyed,  and  pigmtniary  deposits  In  the  form  of 
yellowish  granules  in  the  rcte  Malpighi  arc  observed.  Tlic  horny  layer  of  the  epidermis  is 
scaly,  and  is  separated  from  the  papillary  layer  by  very  few  layers  of  cells.  The  hairs  fall  and 
are  not  replaced  because  uf  atrophy  of  the  follicles.  Sometimes  fine  woolly  hmirs  are  pro- 
duced before  the  atrophy  of  the  root  is  sufficiently  advanced  lo  prevent  the  growth  of  hairs. 
Sometimes  the  atrophic  follirle-s  are  obstructed  by  epidcrm.il  aceiimulalions  and  undergo  cystic 
dilatations,  each  little  cyst  cuntainin};  a  hair.  Tlie  cyst  \h  formed  partlv  by  the  hoir-follicle, 
partly  by  the  related  sebaceous  glands,  which  Utter  often  discharge  their  secrctton  into  the 
cyst,  so  that  a  considerable  siic  may  be  attained  and  a  "  loen  *"  or  "  afkeramn  "  be  formed. 

Atrophic  conditions  of  the  skin  ass.oci.itud  with  exfoliation  of  the  epidennis  in  the  form 
of  fine  scabs  are  spoken  of  as  fityrunis.  Pity  Hath  limptex  is  frequent  in  old  age;  pityriasii 
tafi^scm/iitm,  in  tuberculosis  and  uLher  chronic  marantic  aifeclions. 


Fig.  385.— Vitiligo  or  leukoderma  (Schamberg), 

Atrophic  conditions  of  the  skin  arc  also  seen  as  a  result  of  at}domina1  distendon  In  preg- 
nancy, ascites,  neoplasm!),  etc,  and  in  various  nervous  diseases. 

Neurotrophic  legions  of  the  skin  in  chronic  diseases  of  the  nervous  syslem  have  been 
studied  by  Paget  and  S.  Weir  Mitchell.  The  skin  becomes  red,  thin,  shining — giossy  skin. 
The  siilK-ulaneous  tisMie  also  wii!«teis.  so  that  thf  finger-tips  become  pointed.  The  growth  of 
hair  and  nails  is  retarded,  and  the  nails  become  brittle. 

Secondary  atrophies  of  the  skin  succeed  such  conditions  as  syphilis,  tuberculosis,  chronic 
inflammations,  etc.  A'raurasis  x-ulva  is  an  atrophic  disease  of  the  skin  of  (he  vulva  with 
marked  loss  of  tissue. 

HecrOBU  of  the  skin  i^  usually  associated  with  diseases  of  the  spinal  cord  and  peripheral 
ner^'cs,  with  luss  of  trophic  innervation  and  the  formation  of  dtcubitux  or  hed-sores.  Infection 
commonly  changes  the  necrosis  to  gangrene. 

Oangrene  of  the  skin  invariably  accompanies  death  of  the  extremities.  Indeed,  in  senile 
gangrene  and  in  other  forms  as  well  the  i^angrcne  begms  in  llie  skin  and  spreads  to  the  deeper 
tissues.  Gangrene  affecting  llic  skin  alone  i>  not  infrequent  in  dtabetrs.  Symmetric  gangrene 
occurs  in  Raynaud's  disease  and  some  nf  the  severe  inlecilons. 

A  peculiar  form  of  disease  of  the  skin  and  deeper  tissues  of  the  foot  is  called  «.i/«*w  ptr- 
f or uns  pedis,  or  perforating  ulcer  of  the  foot,  and  consists  in  the  formation  of  a  rapidly  and 
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dreply  spreading  ulcer  of  the  foot  The  condition  ia  in  all  probability  neurotrophic.  Ihe  lesion 
beinK  Ki^nn^enous  or  necroltc.  In  &ome  cnscs  it  may  depend  upon  circulatory  rather  than  upon 
nervous  changes. 

Gangrene  of  the  skin  may  also  follow  the  nppUcalion  of  5  per  cent,  carbolic  acid  for  even 
a  shor:  time. 

Hyperplasia,  keratosU  cutis,  or  comificatioD  of  the  skin,  may  be  excessive  and  lead  to 
various  forms  of  hypcrpljiu. 

Catlotiftes  .ire  local  thickenings  of  the  epidermis,  usually  observed  upon  Ihc  palms  and 
soles,  where  the  friction  of  working  and  walking  is  received.  Suiiiewhai  similar  con^nit«l 
or  acquired  formations  in  infanc)'  are  sometimes  described  as  k^ratodermia, 

t'iitvus^  or  com.  is  \\  similar  thickening  of  the  epidermis  in  which  only  a  small  area  of  the 
tissue  is  affected.  The  circumscribed  limits  uf  u  ctjvus  permit  it  to  be  pressed  upon  the  sub- 
jacent papillary  tissues,  which  may  atrophy  or  he  stimulated  to  inflame.  Suppuration  some- 
times occurs, 

Cornu  cMtameum,  or  horn,  is  sometimes  formed  upon  the  ^in,  and  may  attain  cun&idrrable 
dimensions.  They  may  develop  from  normal  skin  or  from  cicatrices  or  atheromaia.  Hums 
also  grow  from  the  miit'riccs  of  the  nails,  cspcci.illy  thtae  of  the  great  toes. 

i'trruca,  or  iViir/s.  are  true  papillomata  of  the  skin.  The  cittdyhma  acumimutrnm  is  an  in- 
flammatory formation  usually  observed  upon  the  genital  organs  and  about  the  anus.  It 
depends  upon  the  irritation  of  gonorrheal  and  other  inflammaiory  discharges,  or  upon  the 
decomposition  of  smegma.  The  growth  consists  of  a.  considerable  enlargement  of  the  papillae 
of  the  skin,  which  often  branch  or  divide  and  are  covered  with  a  thickened  epiihcUal  layer. 
The  w,irls  arc  usitnlly  irregular  in  shape,  according  to  Ihe  number,  sire,  and  shape  0/  the 
papilla;.  The  papilla  arc  well  supplied  with  blood  vessels,  and  are  infiliraied  with  round- 
cells.  There  may  be  more  or  less  well-marked  lymphangitis  in  the  neighborhood  o(  the  warts. 
which  are  usually  multiple,  irregular  in  ^tc  and  shape,  soft,  of  a  reddish  color,  and  somewhat 
translucent. 

Keratosis  foUicularis,  Darier's  disease,  or  psorospermosis 
follicularis  is  a  rare  dist-ase  of  the  skin  usually  observed  in  childhood. 
The  cause  is  not  known.  It  is  characterized  by  a  primary  hyperkeratosis 
and  parakeratosis  involving  the  sebaceous  and  hair-follicies.  The  mouths 
of  the  follicles  are  dilated  and  [Kicked  with  funnel-shaped  masses  of  imi>er- 
fectly  cornified  cells.  The  characteristic  changes  occur  in  the  rete,  which 
contain  round  bodies  l>earing  a  strong  resemblance  to  parasites,  and  hence 
caWx^A  psorospcrms .  They  are  now  supposed  to  l>e  forms  of  cellular  degen- 
eration. There  are  also  numerous  compressed,  homogeneous,  shrunken 
bodies*  best  seen  at  the  bottom  of  the  follicle  plugs,  called  by  Uarier  **gra/rrs," 
and  fissures  or  lacuna  between  the  rete  cells,  resulting  from  the  pressure  of 
the  horny  grains.  'Ihe  rete  proliferates  and  thickens,  and  in  places  grows 
deeply  into  the  corinm,  producing  papillifcrous  areas.  The  stratum  granu- 
losum  is  absent  from  the  lesions. 

Elephantiasis  Arabum  is  a  most  interesting  affection,  characterized  by 
hyperpliisia  of  the  subcutaneous  cellular  tissue,  which  sometimes  results  in 
extreme  deformity.  The  disease  usually  api>ears  in  the  lower  extremities  or 
in  the  external  genital  organs.  Klephantlasis  of  the  leg  is  sometimes  railed 
**  Barbadoos  leg."  The  disease  is  of  frequent  occurrence  in  certain  tropic 
and  semitropic  countries,  especially  liarbadoes,  Arabia,  Pigypt,  India,  the 
Malayan  Islands,  and  Central  America.  Sporadic  cases  orriir  in  Europe 
and  .America.  The  darker  races  are  more  predisposed  to  it  than  is  the  Cau- 
casian. 

Manson  has  shown  the  disease  to  depend  upon  the  Filaria  sanguinis  homi- 
nis.  The  disease  begins  as  a  febrile  afleclion,  sometimes  as  an  afebrile  hy- 
perplasia of  the  connective  tissues.  Sometimes  it  seems  to  follow  eczema 
and  other  chronic  or  frequently  recurring  skin  inflammations. 

The  affected  ]>art  assumes  an  enormous  size,  the  leg  sometimes  l)ccoming 
nearly  as  great  in  girth  as  the  body  ;  the  scrotum  has  been  observed  to  weigh 
as  much  as  100  pounds.  The  .surface  of  the  skin  may  Ik,'  smooth,  but  upon 
the  limbs  is  usually  thrown  into  folds.  The  skin  has  a  pufVy,  velvety  appear- 
ance and  is  pale  in  color.  The  tissues  may  be  soft  and  flabby  when  touched 
{eiephantiasis  moHis)^  or  firm,  hard,  and  white  {ehphanhasis  ifura). 

Microscopically,  the  tissue  beneath   the  skin  is  found  to  be  enormously 


DISEASES  OF  THE  S/CfN. 


3/D 


thickened  and  to  consist  of  bundles  of  coarse  fibers  more  regularly  arranged 
than  the  normal  areolar  tissue.  The  blood  vessels  are  dilated,  and  tlicir 
walls  thickened.  The  ^kin  is  usually  thickened  ;  it  may  be  smooth  or  the 
surface  may  be  marked  by  verrucosJlies  or  projections.  When  the  epidermis 
is  thickened  and  lormed  into  coherent  i>lates  or  scales,  the  aflection  is  called 
aiyuinJ iih/hyosis  or  k^ra/osh. 

Scleroderma  is  a  form  of  induration  of  the  skin  caused  by  hyi>erplasia 
of  the  connective  tissue  and  clastic  fibers,  and  of  the  muscle-fibers  of  the 
corium.  It  is  accompanied  by  narrowing  of  the  lymph-spaces  and  lymph- 
vessels,  with  some  cellular  proliferation  about  the  sweat-ducts,  hair-foilicles, 
and  sebaceous  glands^  and  in  the  adipose  tissue.  The  up|>cr  layers  of  the 
corium  may  l)ecome  so  adherent  to  the  fascia  and  periosteuivi»  and  the  hy|ier- 
plastic  tissues  may  be  so  dense  and  hard  that  the  hair-follicles^  seUnreous 
glands,  and  sweat-glands  may  atrophy.  There  are  no  changes  in  the  epi- 
dermis. 

The  disease  may  be  diffuse  (scUrftna)  or  circumscribed  (morphea).  It  is 
more  frequent  in  women  than  in  men,  and  usually  occurs  in  neurotic  indi- 
viduals or  in  those  with  some  disease  of  the  ner\'ous  system. 

The  etiology  of  the  affection  is  obscure.  In  some  cases  it  is  associated 
with  changes  in  the  thyroid  gland.  Sometimes  it  has  succeeded  repealed 
attacks  of  crysii)elas  and  rheumatism.  It  has  also  been  observed  suljsequent 
to  exposure. 

Sclerema  Neooatorum. — This  is  a  rare,  usually  fatal  disease  of  the  skin 
occurring  in  nuw-born  infants  and  bearing  some  resemblance  to  scleroderma. 
It  is  chiefly  seen  in  [>remature  children  or  in  those  suffering  from  marasmus 
or  other  depressing  conditions.  Various  explanations  for  the  a])parent  '*  dry- 
iiig-up  "  of  the  skin  are  given.  Some  regard  the  process  as  infectious; 
1  dinger  thinks  it  dcijends  npon  solidifn  niior^  of  the  fats. 

Hypertrophy  of  the  Skin. — Ichthyoaia  is  a  peculiar  hypertrophic 
condition  of  the  skin  resulting  from  a  remarkable  tendency  for  the  ej»ithe- 
lial  cells  to  transform  themselves  into  the  horny  epidermis  {keratosis).  The 
disease  may  be  congenital  or  acquired,  and  is  usually  general,  though  some- 
times local. 

All  grades  or  degrees  of  the  keratosis  and  hypertrophy  present  themselves, 
the  milde.st  grade  being  known  as  xrn*sh  or  ^eroifenmi,  and  consisting  of 
little  more  than  the  minute,  papule-like  elevations  about  the  hair-follicles 
caused  by  their  mouths  being  filled  with  horny  plugs,  as  seen  in  keratosis 
pilaris.  The  severc*st  form  consists  in  the  immense  thickening  seen  in  ichthy- 
osis sauroiirr/MOy  or  "  crocodile  skin." 

Congenitiii  ichthyosis  is  characterized  by  a  markedly  thickened,  horny 
skin,  sometimes  folded  and  frequently  interru)ited  by  cracks  or  fissures  of 
the  superficial  layers,  so  dividing  it  as  to  resemble  alligator  skin  in  very  bad 
ca.ses,  and  in  mild  ra.'^es  to  give  the  api^earance  of  fish-scales.  The  hands 
and  feet  may  be  covered  with  dense,  horny  layers  that  interfere  with  proper 
development. 

In  the  horny  epidermis  the  lanugo  hairs  arc  caught  and  retained.  The 
lower  layers  of  the  skin  are  usually  atrophic,  while  the  cells  transform 
directly  into  horny  cells  without  the  intermediation  of  the  granular  layer. 
The  pathologic  changes  are  essentially  hyperplasia  and  comification  of  the 
epithelium. 

Acquired  ichthyosis  usually  begins  with  the  occurrence  of  yellowish  or 
brownish  pigmented  areas  over  which  the  horny  layer  of  the  epidermis 
thickens  and  becomes  dry  and  shining.  As  the  disease  spreads,  fissures  and 
cracks  occur,  dividing  the  thickened  epidermis  into  scales  or  plates. 

The  local   forms  of   ichthyosis  are  characterized   by  thickening  of  the 
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homy  layers  of  the  skin — keratoma  or  ichthyotic  warts. 
afTcciion  is  entirely  unknown. 


The  cause  of  the 


INFLAMMATIONS  OF  THE  SKIN. 

Infiammation  of  the  skin  arises  from  many  diHerent  causes  and  presents  a 
great  variety  of  appearances.  Ortain  terms  are  used  in  describing  the  skin 
lesions  tlut  must  be  defined  before  they  can  be  properly  understood.  Of 
these,  the  following  are  important : 

MtiiitU.  or  "  spot."  is  any  circvimscribcd,  non-elevale<l.  colored  or  discolored  area  upon  the 
skin.  Macules  m.iy  be  white  when  the  normal  pigment  is  absent,  or  may  be  brown  or  yellow- 
ish when  an  atmormal  intensification  of  pigment  occurs;  they  tire  pink,  red  purple,  or  blue 
when  dependent  upon  hyperemia  or  heniorrbngc  of  the  skin.  Old  hemorrhagic  spots  may 
become  greenish- yellow  or  yellow  as  the  blood-pigment  ts  absorbed.  The  red  macules,  when 
not  large,  are  commonly  spoken  of  as  roseo/it. 

Erythema  is  a  diffuse  rcdncrss  extending  over  a  considerable  area  of  the  skm.  The  color 
of  an  erythematous  patch  is  nenrly  scarlet,  thui  dtfTcrin^  very  much  from  Hvidity  or  cyanosis, 
io  which  the  color  is  bluish  or  ashun. 

Papules  .ire  small,  flattened,  hemi-spheric  or  conic,  solid  elevations  of  the  skin.  They  Uau- 
alty  are  about  the  size  uf  a  millet-seed  or  a  pea,  and  aie  formed  by  a  leukiM;ylic  intiliration 
of  the  skin  occurring  in  the  epithelial  and  papillary  layers  or  sometimes  in  the  cerium. 

d\odrt  or  tub^reUi  are  larger  jtroniinences  approaching  a  hazelnut  m  size.  Very  large 
node)>,  OS  large  as  a  walnut,  are  sometimes  described  as  phyma. 

Wktais  are  flat,  tnbular  elevations.  disiincUy  circumscribed,  of  rapid  formation  and  dis- 
appcamnce,  and  probably  dc|>cndcni  upon  hyperemia  and  serous  infiltration  of  the  skin. 

Vtsiclfi  are  small  prominences  containing  fluid.  They  have  thin,  transparent  envelops 
composed  of  a  few  layers  of  the  epidermis,  and  contain  clear,  serous  fluid;  or  in  less  usual 
cases  slightly  bloody  or  s1if;htly  purulent  fluid.  Large  fluid  collections  arc  usually  formed  by 
the  uniun  of  vt-sicles,  althou|;h  they  sometimes  furm  inde|)eniicntly  and  are  known  as  buittt. 

pHstuUi  are  similar  lesions  which  contain  pus  instead  uf  serum.  They  are  usually  of  n 
yellowish-white  color,  and  are  about  the  size  of  a  rnillct-sced.  Achor  is  a  larger  purulent  col- 
lection, not  usually  very  proniinent,  and  perforated  by  a  hair.  Large  pustules  are  colled 
€€ihyma. 

Exc'oha/uiMs  and  eroshns  are  lesions  caused  by  loss  of  surface  epithelium,  by  which  an 
oozing  of  lymph  and  occasional  injuries  to  the  blood  capillaries  occur. 

VUers  arc  deeper  destructive  lesions  thnn  can  be  included  under  excoriations. 

Eissmres  or  rha^ad<i  arc  cracks  in  the  tissue  which  may  affect  the  epidermis  only,  or  may 
descend  through  tiie  entire  thickness  of  the  skin. 

Crusts  are   dried  masses  of  exudates  and  secretions  collecting  upon  the  surface. 

Siiitts  are  masses  of  horny  cpitht'hal  cells  accumulated  upon  the  upper  layers  of  the  skin. 

Traumatic  inflammation  of  the  skin  usually  results  from  the  action 
of  extremes  of  heat  and  cold  or  from  cht:mic  agents.  The  result  of  the 
operation  of  the  different  causes  is  similar:  thus  in  regard  to  burns  it  is 
possible  to  recognize  certain  degrees  of  damage  done. 

HurNt  i\f  the  first  dej^rei  arc  ch.ir.icierized  hy  eryihenm  and  swelling  of  the  skin ;  hums  of 
Ihi  secotid  degree,  by  vesication  and  bulla  formation  ;  bums  of  the  third  decree,  by  destruction 
of  all  the  layers  of  the  skin  and  ulceration.  Bums  from  carbolic  acid  and  other  caustic  sub- 
stances can  frecjuently  be  similarly  characterized.  Chemic  substances  not  infrequently  modify 
the  appearances  by  color  or  other  clianicterlstics  peculiar  to  themselves ;  thus,  burns  from 
nitrate  of  silver  become  black;  those  from  carbolic  acid,  white;  and  those  from  nitric  acid. 
yellow. 

Dermatitis  \*enenata  follows  direct  chemic  or  toxic  Irritation  of  the  skin,  and  results  from 
conuict  with  numerous  substances,  such  as  poison-ivy.  mustard,  croion  oil.  and  canthnrides. 

The  use  of  bromm  .ind  iodin  for  medicaments  may  cause  acneform  inflammations  of  the 
skin,  white  beltadonn.L,  quinin,  antipyrin,  and  some  other  drugs  produce  characteristic  derma' 
titis  mediciimefttosj. 

Idiopathic  Inflammations  of  the  Skin. — Eczema. — Eczema  is  prob- 
ably the  inosl  freinient  and  tnost  varied  inllanmiatory  disease  of  the  skin.  It  is 
an  inflammatory  affection  of  all  the  layers,  characterized  by  multiform  lesions, 
raost  frer|uently  observed  upon  the  face,  hands,  feet,  and  genital  organs.  Its 
appearance  is  more  varied  than  that  of  any  other  disease.  At  times  it  is 
characterized  by  diffuse  redness — eczetna  ruhmm  or  rryihrmafostim ;  at  times 
by  the  fonnation  of  papules — eczema  paptthsuvt.     If  desquamation  occurs, 
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it  maybe  called  n-z^ma squamosum.  The  formation  o!  vesicles — tczema  vest-' 
cu/osuw — is  not  at  all  infretjuent,  while  the  formation  of  pustules,  probably 
from  infections  from  the  siiperfit  ial  layers  of  the  skin,  leads  to  the  formation 
oi  eczema  pustuhsum.  The  lesions  arc  dry  or  moist,  according  to  the  forma- 
tion of  vesicles  and  papules  which  rupture  and  discharge  upon  the  surface. 
Very  moist  forms  are  sometimes  called  tczema  matiidaus,  and  when  the  exu- 
date dries  upon  the  surface  with  the  formation  of  considerable  crusting, 
eczema  crusfosum  occurs.  From  fissures  and  erosions  of  the  skin  some  blood 
may  escape  and  mix  with  the  secretions. 

Various  secondary  results  of  ec/ema  occur,  among  which  may  be  men- 
tioned the  formation  of  an  excessive  amount  of  epidermis,  so  that  the  skin 
Ijecomes  undulv  horny.  This  condition  has  l>ecn  described  by  Unna  as 
parakeratosis.  Kapid  desquamation  of  the  ejiidermis  characterizes  eczema 
squamosum. 

The  disease  may  be  acute  or  chronic,  the  chronic  form  Wing  more  usually 
dry,  and  characterized  by  thickening  of  the  corium  and  fibrosis  of  the  sub- 
cutaneous tissue  and  deposits  of  pigment  in  the  diseased  areas.  The  acute 
form  is  subject  la  frequent  relapses,  and  is  apt  to  leave  behind  it  a  thickened, 
sometimes  pigmented  skin. 

The  histologic  changes  characteristic  of  eczema  consist  of  inflammation 
of  the  corium,  with  consequent  changes  in  the  ciiitlielium.  There  is  always 
more  or  Icvs  hyperemia,  with  transudation  of  serum  and  infiltration  of  round- 
cells.  The  lym])hatics  are  turgestent,  and  the  cells  of  the  corium  pro- 
literate.  In  mild  cases  only  the  pajMlUt;  and  iipjier  layers  of  the  corium  arc 
involved^  while  in  severe  cases  the  inflammalion  may  descend  into  the  subi:u- 
taneous  tissues,  c:ul^ing  the  lesions  to  resemble  erysi|>elas.  From  collection  of 
the  inflammatory  exudate  and  maceration  of  the  cells  vesicles  and  biillie  may 
form  between  the  rctc  and  granular  or  homy  layers  of  the  cpidcnnis.  Vesi- 
cles also  occur  in  consequence  of  colliquative  degeneration  of  the  cells. 
The  exudate  from  eczematous  jjatches  ha.s  a  gummy  character. 

Associated  with  the  active  inflammatory  processes  one  may  also  observe 
abnormalities  in  the  cellular  transfom^ations,  such  as  hypokeratosis,  hyper- 
keratosis, excessive  or  deficient  desquamation,  etc. 

Ectfma  foiiuulornm  is  noi  a  true  Inflaramation.  and.  tfiereforc.  not  an  eczema. 

Ectema  sf^orrhoicHm  occurs  upon  the  scalp,  especially  of  Ihosc  who  wiar  coverings  all  the 
time.  In  iti  mild  form  this  nffeclion  has  nlso  been  calird  pityriasis  capHii.  Tht-  drrm  usually 
shows  mild  Inflammalion  with  vncuolation  of  the  retc.  mitosis,  and  invasion  by  wandering  cells. 
Severe  gmdes  more  closely  resemble  ordinary  ecrcma. 

Dermatitis  reptns  '\%  a  rare  form  of  spreading  infl.nmmntion  of  the  skin  stnrting  from  an 
injury.     It  is  undoubtedly  infectious. 

Neurotic  Inflammations  of  the  Skin. — Of  these,  some  have  l^en 
mentioned,  and  do  not  re-juire  further  description  :  for  example,  the 
decubitus  of  sftinal  disease,  the  fua/um  per/orans petti s,  the  necrotic  and  gan- 
grenous lesions  of  Raynaud's  disease.  ()ne  of  the  peculiar  dernwl  neuro- 
pathies is  that  known  as  herpes  zitster,  or  "shingles,"  in  which  there  is  an 
acute  formaiinn  of  vesicles  over  the  distribution  of  a  nerve.  The  disease  is 
unilateral,  as  a  nile,  and  most  commonly  affects  the  skin  of  the  thorax. 
The  vesicle^i  contain  clear  fluid,  which  in  the  course  of  three  or  four  days 
becomes  turbid  and  subsequently  purulent  and  dry.  with  the  formation  of 
crusts.  A  theory  recently  suggested  by  Pfeiffer  and  Wasielewski  is  that  the 
disease  occurs  in  the  distribution  of  a  vessel,  not  a  nerve,  the  capillaries 
l)einjj  blocked  bv  micro-organisms.  In  rare  cases  the  her[)es  vesicles  contain 
blootly  fluid — herpes  zoster  hirmnrrhapca. 

'I'he  histologic  changes  in  heq)es  zoster  begin  in  the  rete  cells,  which 
undergo  rapid  proliferation,  some  of  them  increasing  greatly  in  size.     Cavi- 
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ties  arc  formed  containing  portions  of  the  degenerated  cells.     Hartzell  and 
others  have  descr:l)ed  protozoa  like  l>odies  in  the  cells. 

The  so-called  ^/ossy  skin  is  looked  ui>on  by  many  as  a  chronic  furm  of 
derma  ti  cis. 

Infectious  dermatitis,  as  opposed  to  exanthemaious  dermatitis^  to  be 
described  later,  is  a  term  incbiding  forms  of  intlammation  limited  to  the 
skill  and  its  subjacent  tissue  and  not  those  that  are  accidental  consequences 
of  a  general  systemic  infectious  disease. 

Herpes  simplex  i^herpes  facia/is ;  herprs  labiaiis ;  herpes  pro^emtatis)  is 
not  intrui](ient.  certain  ]>ersons  being  apjxirently  predisposed  to  it.  The 
cause  of  herpes  is  not  known.  It  may  be  infectious,  but  ex;>erience  shows 
that  It  accompanies  indigestion,  cold,  etc.  It  is  fiarticularly  common  in 
pneumonia.    Progcnital  herpes  may  be  due  to  lack  of  personal  rleanlincss,  etc. 

Simple  dermal  abscesses  arc  not  infrecpienl  in  consequence  of  s|»Qntane- 
ous  infection  of  the  sweat,  sebaceous  glands,  and  iiair-foUiclcs,  punctures  and 
lacerations  of  the  skin  from  accidental  injuries  and  surgical  sutures,  elc. 
When  in  coanectian  with  hair- follicles,  these  little  abscesses  are  often  spoken 
of  as  syco-iis.  The  lesion  is  an  abscess,  the  cocci  or  other  micro-organisms 
causing  the  trouble  being,  as  a  rule,  readily  demonstrable  in  the  pus. 

The  etiologic  elements — namely,  the  cocci — are  probably  usually  derived 
from  the  skin  itself,  where  they  normally  abound,  though  they  may  lie  carried 
in  bv  needles,  splinters,  etc.,  from  other  sources. 

Furuncles  or  bolls  are  more  extended  suppurative  lesions  caused  by  a 
wider  distribution  of  the  cocci  and  the  invasion  of  more  tissue,  the  inx-asion 
beginning  in  a  hair-follicle  and  its  sebaceous  glands.  The  lesion  is  usually 
of  a  purple  color^  projects  from  the  surface,  is  the  size  of  a  pea,  hazelnut, 
or  walnut,  and  is  very  |xiinful.  In  the  process  of  suppuration  the  coUitjuatiou 
necrosis  of  the  tissue  leads  to  the  formation  of  a  central  slough,  which,  when 
separated,  forms  the  **core"  of  the  boil.  The  lesion  heals  by  cvacuaiion 
and  cicatrization. 

Boils  usually  occur  in  young  persons  at  situations  where  the  skin  is  irri- 
tated or  abraded  by  clothing,  etc.  The  infection  depends  chiefly  upon  the 
Staphylorocci  albus  and  aureus. 

Carbuncles  {benign  anthrax)  are  larger  suppurative  lesions  of  the  skin, 
frequently  situated  upon  the  back  of  the  neck,  and  occurring  in  persons. 
beyond  middle  life.  Diabetes  and  other  systemic  and  constitutional 
depravities  markedly  predispose.  The  carbuncle  is  usually  a  large  lesion, 
5  to  S  cm.  in  diameter,  which  may  Ijc  com|>ared  to  an  aggregation  of 
small  boils.  It  is  elevated,  purplish,  firm,  and  very  |>ainrul,  and  is  fre- 
qucTUly  surrounded  by  an  edematous  zone.  Carbimclc  differe  from  furuncle 
in  that  the  inflammation  spreads  in  the  subcutaneous  tissue  and  from  it  ex- 
tends upward  along  the  fat  columns,  producing  new  foci  of  suppuration  and 
necrosis  of  the  overlying  skin,  by  which  numerous  exits  for  the  inflamma- 
tory products  are  formed.  In  the  course  o{  several  days  suppuration  occurs 
at  many  points,  and  evacuation  occurs  through  a  numl^er  of  siii>erficial  ojien- 
ings,  so  that  the  apf>earance  was  described  by  the  older  surgeons  as  similar  to 
a  *•  pepper- bo .'c." 

The  disease  is  apt  to  cause  profound  systemic  intoxication,  and  is  not 
rarely  fatal.  Its  cause  is  not  accurately  determined.  Bacteriologic  exami- 
nation usually  shows  the  presence  of  streptococci  and  staphylococci. 

Erysipelas  is  an  acute  inflammatory  disease  of  the  skin  depending  upon 
streptococcus  infection.  It  may  occur  spontaneously,  probably  from  inocu- 
lation of  the  micro-organism  into  minute,  i>erhaps  invisible,  lesions  of  the 
skin  in  the  neighborhood  of  the  nose  and  mouth,  or  from  the  inoculation  of 
wounds.     The  spontaneous  form  usually  selects  the  fnce,  and  hence  is  often 
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described  as  facial  erysipelas.  Whether  spontaneous  or  traumatic,  the  disease 
is  characterized  by  a  rapid  invasion  and  the  formation  of  a  flat,  tabular  ele- 
vation of  a  peculiar  rosy-red  or  "erysipelatous"  color,  with  a  shining  surface 
and  a  shari>  demarcation  from  the  surrounding  tissue.  The  inflamed  tissue 
is  edematous^  readily  pitting  upon  pressure.  Its  surface  is  often  ot;rupied  by 
vesicles,  and  the  contents  of  the  vesicles  often  become  clouded  and  form 
pustules.  There  arc  much  fever  and  profound  systemic  depression.  There  is 
rarely  much  pus-formation,  and  microscopic  examination  of  the  tissue  sho«*s 
the  chief  field  of  operation  to  be  the  lymphatic  channels  in  which  the  strep- 
tococci multiply  and  spread.  There  is  some  round-cell  infiUration.  The 
disease  recovers  by  absorption  of  the  exudates,  and  it  is  unusual  to  have  any 
extensive  tissue  destruction,  though  gangrene  sometimes  occurs. 

Dermatitis  HerpetiformU  or  Duhring's  Disease  iMxilroa  Herpetiformis  ; 
Denmitttis  Multiformis ;  Herpts  Gestattvnrs ;  J\'mphij^s  PrurigffwsuSy  etc), 
—  Ihis  is  a  peculiar  disease,  which  Duhring  classite  as  midway  between 
erythema  multiforme  and  |x?mphigus.  It  consists  of  an  acute  inflammation 
of  the  papillary  layer  of  the  skin,  the  epidermis  and  deeper  layers  being 
scarcely  affected.  Edema  is  always  present  and  often  excessive,  the  papillae 
are  invaded  |ty  polymorphonuclear  leukocytes  and  occasional  erj'throcytes, 
and  often  many  eosinophilic  cells  are  present.  Vesicles  form  between  the 
derm  and  rete.  There  is  a  slight  perivascular  cellular  invasion  of  the  cutis. 
'I*he  exudate  is  fibrinous,  and  at  times  the  contents  of  the  vesicles  cloud  and 
become  slightly  purulent. 

The  etiology  of  the  disea.<ie  is  not  understood.  It  occurs  during  preg- 
nancy and  in  various  conditions  of  depraved  vitality,  such  as  accompany 
renal  and  other  organic  affections.  It  is  also  sometimes  observed  in  nervous 
debility. 

Impetigo  herpetiformis  is  also  a  very  rare  and  tisually  fatal  affection, 
characterized  by  supcriicial  pustules  which  ap[iear  to  be  metastatic  abscesses 
of  the  skin.  A  few  writers  consider  the  lesion  to  be  the  result  of  a  neu- 
rosis. 

Pemphigus  is  a  disease  of  unknown  etiology,  characterized  by  the  for- 
mation of  large  vesicles  upon  the  skin.  The  vesicles  vary  in  size  from  a  pea 
to  a  goose-egg.  The  contents  are  at  first  clear,  later  becoming  clouded  and 
finally  purulent.  Eventually  they  coagulate  or  evacuate,  crusts  forming  and 
the  lesions  healing,  either  readily  and  f>erft'ctly,  or  so  slowly  and  imperfectly 
that  the  convalescence  is  delayed  for  months  or  years.  The  disease  may 
be  fatal.  The  acute  contagious  i>emphigus  of  the  new-born  and  some  of 
the  pemphigoid  affections  of  the  tropics  are  probably  different  affections  of 
mirrobic  origin. 

I'em(jhigus  is  divided  into  acute  pemphi^^us  or  dermatitis  bullosa  and 
chrome  pemphi^fis.  The  acute  form  usually  lasts  one  or  two  weeks  and  re- 
covers readily,  being  closely  related  to  the  acute  infectious  diseases  in  its 
course.  The  chronic  form  is  divided  into  the  common  (pemphigus  rulgansu 
exfoliative  {pemphigus  exfoliativa)^  and  vegetative  {pemphigus  vegetans) 
forms. 

I.  Ptmfrhi^s  cMrtmumj  vytgaris  r«cmble5  the  acnt^  form,  but  is  or  longer  duration. 

a.  Pfmfiki^^uj  ihrpHuHi  fMiactus  is  a  form  in  which,  wilhout  rhe  previous  formation  of 
blr-bs,  ihrrr  aff  Nhh!  loost-nmijs  ittid  r-xfnliations  of  epidermis,  leaving  moist  surf-icc*:  wliiih 
become  covered  with  crusu  and  slowly  heal.  This  form  lftsl&  for  months  and  year*  and  may  lie 
fatal. 

3.  Prmphi^ipts  ckrenicns  x^tgelams  is  a  form  in  which  the  lefton  Is  situated  npon  Ibe  tender 
skin  of  the  ^enit-nls,  droins.  axlll*.  or  in  the  mouth,  vagina,  phiirynx.  larvnx.  etc  .  .ind  i*  char- 
acterized Iiy  the  occurrence  of  the  bleb,  the  separation  of  its  epithflinl  covering,  and  ihc  sub- 
sequent formation  of  warty  and  papillary  outgrowths  fmm  the  drnuded  surface. 

When  the  lesions  of  pemphigus  are  studied  microscopically,  it  is  found 
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that  the  entire  epidermis  is  affected  and  is  elevated  from  the  cutis,  which  is 

secondarily  degenerated,  exhibiting  coUiquation  of  the  cells  and  degenera- 
tion of  both  collagenous  and  elastic  tissues.  Later,  in  the  stage  of  cloudy 
exudate,  it  is  lound  that  leukocytic  iufiliraiion  has  occurred.  The  fluid  of 
the  blebs  is  in  |»art  the  result  of  coUiquation  of  the  cells,  in  part  of  inHani- 
matory  exudation.  In  the  form  known  q&  pemphigus  kamorrha^ats  it  is 
stained  by  blood. 

The  cause  of  pemphigus  is  still  uncertain,  though  various  obser\ers  have 
claimed  the  discovery  of  micro-organisms  sjiccific  for  the  affection  and  ca|>a- 
ble  of  reproducing  it  in  animals. 

Herpes  is  probably  an  infectious  disea.se  of  the  skin  which  often  occure 
spontaneously,  though  verj*  freijuetitly  during  the  course  of  other  affections, 
especially  pneumonia,  typhoid  fever,  and  malaria. 

The  lesions  consist  of  groiijis  of  vesicles  containing  clear  serous  fluid 
which  in  the  course  of  time  becomes  turbid.  These  lesions  jx-Tsist  for  a  few- 
days,  then  dry,  crust,  and  heal.     They  frefjuenily  occur  in  crops. 

Various  forms  are  described  :  Ht'fpts  unUr^  already  mentioned,  occurs  in 
the  distribution  of  certain  ner\es  and  may  be  of  nervous  or  arterial  origin. 
Herpes.  fai-iaNs  or  iabiaiis  is  common  ujion  the  lips  and  face.  This  condi- 
tion, when  mild,  is  known  to  every  one  as  the  **  fever-blister."  Herpes 
prippuiiaiis  occurs  upon  the  penis,  clitoris,  labia,  etc. 

Lichen  planus  is  a  peculiar,  papular  skin  affection  occasionally  observ'cd 
in  ]>ersons  of  neurotic  temfjerament,  supposedly  resulting  from  disturbances 
of  innervation.  Toriik  (Icscribes  the  lesions  as  depending  upon  an  intlim- 
mation  of  the  upper  layers  of  the  corium,  with  secondary  changes  in  the 
epidermis.  The  fjapilhe  and  a  narrow,  sharply  outlined  zone  of  tissue  beneath 
ihcm  are  infiltrated  with  cells  like  leukocytes,  and  are  more  or  less  edema- 
tous. The  rele  cells  midergo  [jroliferalion.  which  in  chronic  cases  may  be 
so  excessive  as  to  oUlitcraic  the  j)a[)ill:E,  or,  on  the  contrary,  to  enlarge  them 
by  downward  grov^th  of  the  inierpapillary  processes.  These  cells  of  the 
rele  are  not  so  conspicuous  in  the  acute  cases,  and  instead  of  undergoing 
hyperplasia,  may  become  atrophied  by  crowding  of  the  infiltrating  rells  from 
below.  The  stratum  corneum  being  thickened,  conic  masses  of  horny  epi- 
thelial cells  form  about  the  orifices  of  the  sweat-glands,  leaving  a  central 
depression  in  the  papule  when  exlbliated.  Some  obser\ers  think  vesicles 
form  between  the  rete  and  papilla  at  one  stage  of  the  affection,  and  regard 
the  iimbilicalion  of  the  papules  as  depending  upon  the  absorption  of  the 
contents  of  the  vesicles. 

The  etiology  oi  the  disease  is  not  understood. 

Anthrax,  or  maH£:nant  pustule,  is,  fortunately,  a  rare  affection  of  the 
skin  following  infection  l)y  the  HacilUis  anthracis.  It  usually  Occurs  in 
those  whose  occupations  bring  them  into  contact  with  the  flesh,  hides, 
hair,  or  other  parts  of  diseased  animals,  from  which  the  specific  infection  is 
derived.  The  infection  may  take  i)lace  through  any  small  lesion,  and  has 
been  known  to  follow  the  biles  of  insects  which  have  |>reved  upon  infected 
materials  or  animals.  The  disease  usually  manifests  it-self  upon  the  fate, 
neck,  hands,  and  shoulders,  beginning  with  the  fonnalion  of  a  small  red 
papule  resembling  a  fJcabitc,  surrounded  in  from  twelve  to  fifteen  hours  by 
a  small  vesicle  containing  brownish  or  blui.sh  fluid.  When  not  scratched, 
the  veside  dries  and  forms  a  scab.  The  surrounding  skin  is  somewhat  red- 
dened, indurated,  and  swollen.  The  alTected  area  enlarges  in  depth  and 
width,  the  color  darkens,  and  finally  a  black  eschar  is  formed.  This  is  at 
first  superficial,  but  gradually  involves  the  deeper  layers  of  the  skin.  The 
black  sjjot  varies  in  size  from  2  mm.  to  2  cm.;  it  is  hard  and  dry  on  the  sur- 
face, and  there  is  no  indication  of  suppuration.     Subsequently  a  new  set  of 
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vesicles  forms  about  the  eschar,  giving  it  the  appearance  of  a  ring  set  with 
pearls.  In  some  cases  it  has  an  appearance  not  unlike  a  vaccine  vesicle. 
The  vesicles  coalesce,  and  their  contents  may  be  somewhat  discolored  by 
blood.  The  surrounding  skin  may  become  reddened  and  swell  consid- 
erably, so  as  to  form  a  distinct  tumor — carbuncular  tumor.  If  the  disease 
continues  to  spread,  the  swelling  may  become  great  and  very  extensive. 
!-resh  crojjs  of  vesicles  often  appear.  The  progress  of  the  disease  takes 
from  three  to  nine  da)'s,  when  a  line  of  demarcation  forms  around  the  eschar 
and  the  slough  separates^  leaving  a  cicatrizing  surface  which  heals  without 
suppuration. 

The  disease  is  characterized  by  Raimbert  as  without  [jain,  without  pus 
in  the  initial  lesion,  and  with  the  formation  of  a  vesicular  areola,  not  puru- 
lent and  of  limited  <limensions. 

Not  infrequently  the  disease  becomes  erj-sipelaious  in  character  and  sup- 
puration and  gangrene  may  occur.  The  systemic  complications  are  pro- 
found in  most  cases,  and  the  infection  is  commonly  fatal.  When  the  lesions 
are  examined  hacteriologiLally,  the  s[>ecific  bacilli  are  usually  readily 
detected.  I'hey  have  also  been  secured  from  the  blood  before  death.  When 
nol  found  in  the  original  lesion,  they  may  be  found  in  other  ^larts  of  the 
body.  'Jhe  local  infection  is  comj)licaled  by  the  presence  of  putrefactive 
bacteria,  which  at  times  seent  able  to  destroy  the  anthrax  bacilli,  and  it  is 
not  im]>ossible  that  some  cases  recover  through  these  means. 

The  histology  of  the  lesions  consists  of  an  acute  inflammation  with  much 
etiema,  a  serofibrinous  exudation,  and  more  or  less  necrosis.  Bacilli  are 
easily  defined  in  tlie  cells,  between  the  cells,  and  in  the  lymph-siaces. 

Impetigo,  formerly  differeniiaicd  as  impfti^^o  simplex  and  impetigo  eontas^- 
i'sttfft,  is  a  pvistular  disease  of  the  skin  which  depends  upon  infection  with 
j)us  cocci.  It  occurs  in  bndly  nourished  children.  The  pustules  are  situ- 
ated in  the  derm  only,  and  are  not  deslmctivc  in  tendency,  healing  without 
scars. 

Ecthyma  is  a  more  intense  degree  of  the  same  process,  the  pustules 
being  larger,  deeper,  and  more  destructive.  The  lesions  may  be  succeeded 
by  piijmentalion. 

Chancroids  are  infectious  lesions  of  the  skin  and  adjacent  mucous  mem- 
branes of  the  genital  organs,  usually  resulting  from  inoculation  during  coitus. 
The  lesion  is  observed  about  twenty-four  hours  after  infc<  tion,  and  begins 
as  a  vesicle  or  pustule  whii  h  ra|iidly  furms  a  destructive  ulcer  with  a  yellow- 
ish, jiurnlent  liase,  irregular  infiliriUcd  edges,  soft  consistence,  and  a  marked 
tendency  to  spread.  There  is  apt  to  be  rapid  U-mjihalic  extension  to  the 
inguinal  glands,  which  usually  also  suppurate.  A  small  bacillus  described  by 
Ducrey  is  supposed  to  he  the  cause  of  the  disease. 

Tuberculosts  of  the  skin  ntay  l>e  primary  or  secondary.  The  secondary 
forms  occur  as  small,  supertlcial,  rounded  ulcers,  usually  about  the  mouth, 
genitals,  or  amis  :  or  in  the  forn^s  known  to  the  older  writers  as  scrofuioderma^ 
consisting  of  small,  rounded,  isolated  nodules  in  the  subcutaneous  tissues, 
which  soften  and  form  ulcers  with  indurated  edges.  The  lesion  first  described 
probably  results  from  direct  inijjlantalion  of  the  lacilli  fron^  infected  dis- 
charges; the  second  probably  sometimes  from  hematogenous  distribution  of 
the  l:)acilli,  sometimes  from  direct  implantation  of  the  bacilli  in  the  skin.  By 
for  the' most  frequent  forms  of  tuberculosis  of  the  skin  are  iupus  and  verruca 
fuhrrcuhsa. 

Lupus  erythematosus  is  a  form  of  primary'  tuberculosis  of  the  skin  charac- 
terized by  the  formation  of  slightly  elevated  red  patches,  usually  ujjon  the 
nose,  li[)S.  or  cheeks.  From  the  surface  of  the  |atches  the  epidermis  l>c- 
comes  loosened  and  destjuamates.     Slight  pressure  often  s-uffices  to  rupture 
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the  covering  of  the  subepithelial  tubercles  and  allow  the  escape  of  their 
contents,  after  which  shallow,  slowly  but  ]»ersistently  increasing  ulcers  form ; 
as  these  spread  at  the  periphery  the  center  usually  slowly  cicatrizes. 

Lupus  vulgaris  dilTers  in  that  without  any  infiammator)'  hyperemia  the 
formation  of  tubercles  takes  place  in  the  cutis  and  elevates  the  skin  so  that 
papules  are  formed.  The  disease  usually  begins  upon  the  face,  but  the  limbs 
and  trunk  are  not  infrequently  affected. 

The  lesions  are  very  polymorphic  in  consequence  of  what  are  really  slight 
variations  in  the  pathologic  process.  The  affection  usually  begins  in  a  single 
little  t-iapulc  ( auscd  by  the  fonnation  of  granulation  tissue  inclosing  true 
tubercles.  The  coagulation  necrosis  of  the  tuberculous  tissue  soon  causes 
rupture  of  the  suprajacent  epidermis  and  the  formation  of  an  ulcer,  which, 
after  the  evacuation  of  its  contents,  may  heal,  or,  in  less  favorable  cases, 
may  continue  to  spread.  The  eruption,  rupture,  and  cicatrization  of  the 
tul>crclcs  form  the  most  favorable  course  the  disease  can  run,  though  this  is  in 
itself  disfiguring,  from  the  formation  of  a  larger  or  smaller  area  of  skin  rich 
in  granulation  tissue,  studded  with  new  tul)erculous  papules,  and  seamed  by 
cicatrices.  The  formation  of  spreading  ulcers  is  much  more  destructive,  and 
conseiiuently  extremely  disfiguring,  and  leads  to  lupus  exukerans.  ^V'hcn 
the  loss  of  epithelium  is  marked,  the  condition  is  called  luptts  exfoiiacrus. 
The  scar  tissue  is  sometimes  excessive,  sometimes  hyjiertrophic^  and  pro- 
duces indurations,  warty  outgrowths,  poly]>oid  excrescences,  ridges,  seams, 
stellate  cicatrices,  etc.  This  causes  the  occurrence  of  lupus  vfrrucosa^  papif- 
/tins,  tultentHif  nodosa^  hyperlnp/tita,  etc.,  according  to  the  appearance  pre- 
sented, "^rhe  irregularities  of  arrangement  in  lupus,  together  with  the  fre- 
quent infections  and  the  possible  entrance  of  the  "cancer  parasite,"  are 
sometimes  the  cause  of  epitheliomatous  changes,  which  may  progress  more 
rapidly  ihnn  the  original  disease  and  comfjletely  mask  it. 

A  not  uncommon  limitetl  form  of  denuai  tuberculosis  is  that  known  OS 
verruca  tuh^rcuhsa^  or  anatomic  tubctcie.  The  lesion  is  seen  upon  the 
hands  of  anatomists,  surgeons,  pathologists,  veterinary  surgeons,  servants  in 
anatomic  and  pathologic  laboratories,  and  butchers.  It  results  from  the 
direct  tuberculous  inoculation  by  needle-pricks,  knife-punctures,  etc.  TTie 
lesion  is  a  [lapillary  hypertrophy  with  epidermal  hyperplasia  and  desquan^- 
lion.  Macroscopicaliy  it  usually  apf>ears  as  a  purplish,  elevated,  rough, 
pa])ular  area.  Microscopically  tubercles  are  found  in  the  rete  and  in  the 
subepithelial  l.iyers.     There  are  usually  very  few  tubercle  bacilli  present. 

In  genera]  miliary  tuberculosis  Leichtenstern  has  observed  small  red  pap- 
ules upon  the  skin,  which  resulted  from  the  formation  of  small  dermal 
tubercles. 

The  tubercles  found  in  cutaneous  tuberculosis  do  not  differ  in  histology 
from  those  of  other  parts  of  the  body.  The  number  of  bacilli  in  the  lesions 
is  usually  extremely  small. 

Syphllis  is  a  disease  with  numerous  manifestations  upon  the  skin.  Some 
of  the  lesions  are  highly  characteristic  :  others  are  recognized  with  much 
difliculty. 

The  chancre^  or  primary  lesion,  is  occasionally  seen  upon  the  skin  of  the 
genital  organs  from  contact  during  coitus,  and  is  sometimes  also  seen  in 
consequence  of  direct  implantation,  as  in  tattooing,  etc.  The  cutaneous 
chancre  is  not  very  characteristic  in  appeamnce.  It  may  present  itself — 1» 
As  an  indurated  papule,  i>archment-like  superficial  induration,  or  a  split-pea- 
like subepithelial  induration,  which  may  heal  in  the  course  of  a  few  weeks 
without  attracting  any  attention.  (//)  As  an  induration,  which,  after  a  time, 
suffers  desquamation  of  the  epithelium,  necrosis  of  the  tipi>er  layers  of  the 
corium.  the  formation  of  an  erosion,  and  sometimes  of  an  ulcer.     Such  an 
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iilcer  may  be  characterized  by  sufficient  indtirdtion  to  make  its  nature  clear, 
or  may  become  infected  quite  early  with  accidentally  present  cocci,  etc.,  and 
become  inflamed,  hyperemic,  soft,  and  devoid  of  iis  essential  characters. 
(/)  Rarely  the  chancre  begins  as  a  vesicle  which  speedily  becomes  an  nicer 
by  loss  of  the  epithelium.  Microscopically  the  lesion  presents  the  cellular 
infiltration  and  vascular  changes  described  in  the  section  upon  Syphilis. 

The  eni[jiions  of  constitutional  syphilis^  dejiending  ii]»on  the  generaliza- 
tion ol'  the  [loison  through  the  blood,  are  extremely  varied.  They  may  be 
common  to  the  entire  body,  or  limited  to  the  buttocks,  l^ck,  trunk,  etc. 
When  widely  distributed,  they  differ  from  other  similar  eruptions  in  the  fre- 
t|uency  with  which  they  occur  upon  the  palms  of  the  hands  and  soles  of  the 
feet.  They  have,  as  a  rule,  a  peculiar  copper-red  color  and  a  tendency  to  a 
rounded  form.  All  the  essential  forms  of  exanthema  may  occur.  The  affec- 
tion may  lake  the  form  of  macules,  papules,  juistules,  ulcers,  blebs,  or  gum- 
mata.  The  affection  may  be  very  slight,  or  so  severe  as  to  threaten  life,  If 
not  in  some  cases  to  cause  death. 

Ky  dermatologists  the  lesions  are  named  from  their  resemblances  tosimjiJe 
skin  affections,  thus :  Roseola  syphi/ifiin^  Hchcn  syphtiiticuSy  pemphigus 
syphiiitieus^  impetigo  syphi/itiea^  psoriasis  palmaris  syptii/itituj,  etc. 

The  most  frequent  and  most  important  skin  lesions  are  the  chancre^  the 
ri?jrf/(i,  the  CQihiyioma  /a ftf m,  tht;  rupiu  (large  ]>ustular  syphiloderm).  and 
a^^  gumma.  (For  descriptions  of  the  histology  of  these  lesions  the  sitidcnt 
is  referred  to  the  chapter  upon  Syphilis  in  Part  I. )  They  are  all  essentially 
characterised  by  round-cell  inftlirations  with  a  marked  tendency  to  localize 
about  the  Itlood  vessels,  which  are  always  turgescent  in  and  about  the  lesions. 

The  syphilitic  skin  affections  may  heal  kmdly,  lea\ing  no  marks  behind 
them,  or  may  cause  white  or  pigmented  areas  which  remain  for  a  time ;  or, 
as  is  most  frequent,  cause  scars  which  slowly  undergo  cicatricial  contraction. 
Very  little  permanent  disfigurement  results  in  the  ordinary  case  of  dermal 
syphilis, 

Lepra  of  the  skin  may  be  either  tubercular — lepra  gracorum — or  anes- 
thetic— lepra  aneesthetiea.  Description  of  the  lesions  is  given  in  the  section 
upon  Leprosy. 

Glanders. — The  skin  lesions  of  glanders  usually  appear  as  papules,  nodules, 
vesicles,  bulla;,  variola-like  pustules,  or  as  phlegn^onous  or  erysipelatous  in- 
flammations. l")eep  -sloughing  ulcers  and  even  gangrenous  patches  may  be 
observed.  The  h'm|ihatic  vcs.scls  and  glands  enlarge,  to  form  the  /Jjrcr  huils^ 
and  sul)sequenily  uh  erate.  The  disease  not  being  [X'culiar  to  the  skin,  and 
readily  extending  from  it  to  other  tissues,  merits  no  further  mention  here. 

Rhlnoscleroma  and  mycosis  funtj:oIdes  have  been  described  at  some 
length  in  Pan  I. 

Toxic  Inflammations  of  the  Skin. — /.  InflammatioHs  of  the  Skin 
Caused  by  Contaet  with  Irritating  Suhstames. — Some  local  irritants,  such  as 
poison-ivy,  cantharidcs,  mustard,  croton  oil.  carbolic  acid,  sulphtirrc  acid,  etc., 
cause  traumatic  injuries  of  the  skin,  even  reaching  the  j>oint  of  gangrene. 

/i'r-/v.f'j|.wiM;^— C'untrttt  with  thr  Iriivcsnf  h'km  toviioitdcpitrfm  or  /^hus  titdiitjtrs  af(ccls  the 
skin  of  snsccptililf^  individuals  very  m:irkc-(lly,  producing  ;»ti  crylhrma.  with  v«ication.  ooting. 
crusting,  and  a  marked  tendency  to  spread  from  plncr  10  place,  so  that  some  have  thuu^til  ihe 
scrum  from  the  vesicles  contained  the  irhtntmg  suhstance 

Otnthjrides.  musf.ir,/.  unJ  the  stronger  water  of  ammonia,  when  applied  In  the  skin,  pro- 
duce ervihema  and  vesioflticn.     ProIonKcd  applicanon  inny  be  followed  by  sloughing. 

Croion  n/VdifTer'.  from  mnst  loc4il  irntants  in  that  its  applicAtlon  is  followed  by  the  forma- 
tion of  Inrge  numbers  of  small  pusiules. 

//.  Inflammations  of  the  Skin  Depending  upon  Inifative  Suhstanrts  Circu- 
lating in  the  Blood. — Irritants  circulatinj;  in  the  blood  sometimes  cause  skin 
lesions,  some  of  which  are  mild,  some  severe. 
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Among  those  best  known  rs  urticaria,  which  sometimes  occun  aiter  eating  certain  foods, 
such  as  sir.iwbcrnes,  ihcll-fiih,  cheesr.  etc. ;  erytkrttia  and  roseola,  rarely  [-Mpulcs.  vcsiclra, 
and  petccltice.  result  from  similar  causes  and  after  the  administration  of  &uch  drui£&  .u 
airnpin,  quinin,  morphin,  strychnin,  digitalis.  !iaUcyljite&.  phenacelin,  anlipyrin.  sulphonol.  cal- 
omel, etc. 

Doubtless  ihe  retained  excremcntitious  products  of  faulty  digestion 
and  incomplete  metabolism  play  an  important  role  in  the  production  of 
skin  eruptions  or  in  [javing  the  way  for  local  skin  infections.  'I'hus,  in 
albuminuria  and  diabetes  local  gangrenous  jjatches  of  the  skin  are  fre- 
quently observed,  and  diabetes  is  a  common  predisposing  cause  of  boils  and 
carbuncles. 

Urticaria  is  an  angioneurotic  affection  of  the  skin  usually  resulting  from 
intoxiLaiioii.  Very  different  causes  may  induce  it>  and  it  may  result  from 
external  or  intcrnaj  stimuli.  Mechanical,  thermal,  and  chemic  irritations  of 
the  skin,  poisons  absorbed  from  the  alimentary  system,  psychic  conditions, 
suuh  as  profound  emotion  and  individual  idiosyncrasy,  may  all  have  imjxjr- 
tant  bearings  upon  its  etiology.  In  certain  nervous  affections  a  most  marked 
predisposition  to  urticaria  occurs  in  the  form  of  {ifrmaiix'aphiay  in  which 
drawing  a  pencil  or  other  bluntly  pointed  instrument  over  the  skin  causes  a 
corresponding  urticarial  elevation  to  follow  in  a  few  moments. 

It  is  supposed  that  the  wheals  depend  upon  spasmodic  contraction  of  the 
vessels,  followed  by  their  subseipient  [*aralytic  dilatation  and  ihe  formation 
of  an  esudation  which  rapidly  accumulates  and  is  later  rapidly  al)sorl>ed. 
The  redness  of  the  wheal  at  first  depends  upon  the  hyperemia,  while  the 
subse<|Lient  central  pallor  is  caused  by  the  exudate  expressing  the  blood  from 
the  capillaries.  In  urticaria  faciitia  Gilchrist  observed  all  the  phenomena 
of  inflammation  within  fifteen  minutes  after  its  fonnation. 

Ill  rare  cases  the  urticaria,  if  severe,  may  l>e  followed  by  vesication,  and 
in  still  rarer  cases  the  vesicles  may  contain  blood-stained  fluid.  These  re- 
cover with  the  formation  of  pigmented  patches  (ttr/zcffr/t?  pigmentosa),  Unna 
and  (lilchrist  believe  that  the  pigmentation  is  not  so  much  dependent  upon 
the  hemorrhage  into  the  cutis  as  upon  the  presence  of  accumulated  pigment 
in  the  lower  layer  of  the  rete. 

Prurijco,  a  papular  disease  of  badly  nourished  infants,  is  thought  by  some 
to  result  from  urticaria.  It  is  a  poorly  characterized  affection,  of  which  the 
chief  feature  seems  lo  lie  the  formation  of  permanent  papules.  In  some  of 
them  Leloir  has  observed  a  cystic  degeneration  of  the  cells  of  the  rete. 

The  exanthematous  diseases  are  characterized  by  skin  erujnions 
due  in  jiarl  to  the  local  action  of  the  specific  cause  of  the  disease,  in  part  to 
its  toxic  products,  and  in  jiart  to  the  faulty  elimination  of  e.vcrementittous 
products.  Our  knowledge  of  the  diseases  is  too  limited  to  permit  of  an 
accurate  classification. 

Scarlatina  is  characterised  bv  a  bright  red,  occnsionally  liWd,  slightly  swollen  condition 
of  ihr  5kin.  It  usu.-itly  begins  U[Km  the  neck  and  cliivlciilnr  regions,  thr  groin,  under  the  nrms, 
on  ttic  loins,  the  Ij.icIc,  the  breast,  the  face,  and  the  extremities,  in  irrcgulur  patches  whkch  Liter 
coalebce.  Not  infrequently  sm.ill  dark  points  are  scntiered  over  the  reddened  surface.  This 
condition  persists  for  about  a  week,  sometimes  only  one  or  two  days,  and  then  givr-  --',  , 
slightly  yrllow-Iirown  pignient.itlon.  Th<_-  process  terminates  in  desquatimiinn.  win 
vcn'  slight  and  furfur.iceous,  nr  may  be  &o  extensive  ihni  large  areas  of  the  cpiderrii!    ;  < 

intiict.  This  is  especially  noticeable  upon  the  fingers  and  lors.  which  somfttmcs  sh<-tl  tlie  cp»> 
dermis  like  a  glove  (dfsijuam.tiu*  mfmfirtt»itceu).  Rarely  the  eruption  is  marked  by  n  papitlAr>-, 
vesicular,  bullous,  or  hemorrhagic  tendency. 

Tlie  disejise  is  characlerittd  microscopically  by  a  dccideti  hyperemia,  a  slight  degree  of 
celbilnr  mfillmtion,  and  a  co]ieiti<m  uf  exudate  in  the  stratum  grunulosum,  with  culliquntion 
of  its  cells  and  sub'iequent  desquamation  of  the  outer  layers.  There  are  very  few  changes  m 
the  prnpillary  Inycr  of  the  skin. 

Mallory  has  recently  discovered  what  appear  to  be  protoxoon  parasites  In  the  epilheliaX 
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cells,  but  the  true  nature  of  the  bodies  described  and  their  relation  to  scurlatina  remain  to  be 
proved. 

Measles  is  charactrrizcd  by  a  pinksh,  maculo|)apular  eruption,  which  in  rxceptionni  ca^es 
becomes  liemorrha^ic  {bidck  mruj/es).  Ii  appears  first  upon  the  {ace  and  neck,  then  upon  the 
dellctue  parts  of  the  skin  of  the  trunk.  The  eruption  consists  of  very  slightly  elevatfd,  rounded 
spots,  which  run  together  irregularly  to  form  larger  pntchcs  of  a  somrwhnt  crcsccniic  ^hupc.  Tlie 
skin  is  always  nioitled  and  spotted,  the  eruption  never  bi-cominn  confluL*nt.  There  is  always 
some  hypercmic  swelling,  especially  of  ihc  face,  which  appears  bloated.  The  eruption  lasts 
but  a  few  hours,  then  begins  to  fade,  is  followed  by  a  yellowuh  pigmentation,  marked  dryness, 
and  a  powdery  dcsqu;imation. 

The  microscopic  changes  consist  of  hyperemia,  transmigration  of  a  few  leukocytes,  swell* 
ing,  then  drying  and  descpuiniation  of  the  superficial  hiyer  of  cpidrrmts. 

Typhoid  feTsr  is  chatacterixod  by  an  eruption  of  ruuniled  or  oval  rosy  spots  of  pin-head  or 
pea  si£ti,  .ippcinn^  in  successive  crops  upon  the  abdomen  and  chest,  sometimes  upon  the  back. 
thigh:*,  and  arms,  r^irely  over  the  entire  bndy.  Th-?  spots  arc  usually  few  in  number.  TTiey 
are  rosy  red.  not  elevated,  readily  disappear  upon  presburc.and  never  licctime  pelccliial.  They 
seem  to  consist  of  small  subcutaneous  or  cutaneous  hyperemias,  and  are  probably  dependent 
upon  the  presence  ol  typhoid  bacilli,  as  these  have  occasionally  been  cultivated  from  blotxl 
drawn  from  them. 

In  addidoik  to  the  roseola,  jiidamirta  or  milutria  not  infrequently  occur  in  typhoid.  Suda- 
ntina  arc  small  ve<iiclc:(  which  appear  tn  depend  upon  elevation  of  the  superficial  layers  of  ihc 
epidermis  by  the  pressure  of  the  secretions  of  sweat-glands  whose  orifices  have  been  occluded. 
They  are  prob.iMy  not  inflammatory  m  origin. 

Typhus  fever  has  a  characteristic  skin  eruption  which  is  described  as  consisting  of  several 
disiincl  clemenis.  Tliere  is,  first  of  all,  an  ill-defined  subcuticular  mottling  of  a  du*.ky-red 
color,  seemingly  deep  down  in  the  skin  ;  second,  n  widely  distributed  series  of  small,  rounded 
red  spots  which  nt  first  disiipprar  upon  pressure,  but  later  bcronir  peirehial.  The  eniption 
m.iy  be  copious,  is  sometimes  mistaken  for  measles,  but  is  more  apt  to  be  f>etechial.  It  per- 
sists after  death.     It  usually  appears  first  uptn  the  face. 

VarloellA  is  characten/.ed  by  the  early  appearance  of  red  blotches  and  papules,  upon  each 
of  which  a  httle  vesicle  forms  after  a  few  hour*.  'Tlic  vesicles  are  usually  not  umbilicatcd,  and 
are  sm;ill,  but  may  be  dii^finctiy  umbilicatcd  and  very  large.  Those  not  destroyed  by  scratch- 
ing dry  up  in  a  few  hourt.  forming  small  cnists.  Before  drying  the  vesicles  may  become  filled 
with  turbid  fluid.  Actual  pustules  arc  unusual.  Scars  are  not  infrequent  after  the  larger 
lesions.  Rarely  the  lesions  may  be  of  enormous  slw  and  suggest  ecthyma.  The  vesicle 
formation  is  -supposed  by  I  nna  to  depend  upon  colliquatton  of  the  cells,  rcculiar  multinu- 
clear  cells  found  In  the  vesicles  have  been  regarded  by  some  writers  as  parasites,  but  Gilchrist 
has  apparently  shown  this  to  be  an  error. 

Variola  is  characterized  by  the  most  marked  and  interesting  of  the  exanlhemntous 
lesions.  'Ilie  appearance  of  the  eruption  is  usually  preceded  by  red  blushes  of  the  skin  much 
refembling  scarlatina,  but  in  some  coses  simulating  measles. 

The  eruption  itself  begins  with  the  formation  of  pin-bead-slwrd  hard  and  firm  papules 
which  have  a  faint  red  color.  Each  is  usually  surrounded  by  a  hypcremic  zone.  By  the  fifth 
or  sixth  day  from  the  beginning  of  the  disease  the  papules  begin  to  change  into  vesicles  con- 
taining clear,  amber-colored  fluiH.  and  each  typical  reside  is  distinctly  umbilicated  at  the 
center.  In  rare  c.ises  hemorrhage  occurs  into  the  vesicles.  In  ordinary  coses,  by  the  eighth 
or  ninth  day  the  vesicles  begin  to  change  into  pustules  and  the  central  umbilicalion  disappears, 
the  lesions  Itecoming  more  globular  in  form  and  the  color  gmyish-ycllow.  The  pustules  are 
usiully  surrounded  by  an  injected,  swollen  zone.  By  the  eleventh  or  twelfdi  day  the  puslules 
dry.  or  in  bad  cases  rupture,  and  crusis  form,  dry.  and  desquamate.  leaving  pits  which  remain 
permanently  if  the  papillary  layers  of  the  skin  have  lieen  affected. 

'Hiia  course  is  typical  of  the  discrete  form,  the  confluent  form  being  characterized  by  so 
many  lesions  that  the  puslules  coalesce,  while  the  hemorrhagic  form  presents  many  variations. 

In  the  usual  discrete  form  the  eniption  Itegins.  as  a  rule,  upon  the  forehead  and  wrists.  In 
the  conftueni  form  tlur  pustules  are  far  more  numerous  upim  the  lace  and  hands  than  upon 
the  body  and  limbs.  In  the^e  cases  the  rupture  of  the  pustules  convens  the  entire  face  into  a 
suppurating  surface,  so  that  the  patient  presents  a  most  revolting  and  pitiful  appearance.  In 
such  coses  the  papdiary  layer  of  the  skin  is  sure  lo  be  destroyed,  .ind  i.<cairir.a(ion  with  scar 
foroiation  occurs.  It  may  he  some  weeks  before  the  cicatritation  is  completed,  and  the  scars, 
which  are  at  first  red  and  conspicuous,  do  not  whiten  for  months. 

Tlie  hemorrhagic  small-pox  or  bhuk  smail-p^x  is  cliaracterized  by  the  occurrence  of  hem* 
orrhage  into  the  pustules.  '*  The  skin  may  have  a  uniformly  purplish  hue,  and  the  unfortu- 
nate victim  may  even  look  plum-colored.  The  face  is  swollen,  and  large  conjunctival  hem- 
orrhages with  the  deeply  sunken  cornea  give  a  ghastly  appearance  to  the  features."  'Hi* 
hemorrhagic  form  of  the  di<ea5e  is  usually  fatal. 

The  microscopic  changes  of  the  skin  in  small-pox  cotuist  in  a  primary  circumscribed 
hyperemia  of  the  iiapilb-c  and  exudation  into  the  rete.  The  cells  of  the  rrle  become 
swollen  and  undergo  coagulation  necrosis  just  above  the  papillw.  The  cells  swell  and  gnidu* 
ally  form  anuclear,  pale  gmnulrs,  This  swelbng  and  degeneration  are  succeeded  by  an 
inrinmmatory  transudation  in  which  many  of  the  epithelial  cells  dinsolve.  forming  the  vesude, 
which  appears  under  tlte  microscope  .15  a  cavity  occupied  by  threads  and  flnkei  consisting  of 
epithelial  remnants,  leukocytes,  and  fibnn.    The  umbilication  seems  to  depend  chiefly  upon 
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the  presence  of  the  onginol  conguliition  necrotic  ma&s.  which,  not  dissolving  so  readily  lU  the 

n'"Si;'i'j"?'''"K  cells,  holds  down  the  epiilLTiriis.  Tin:  depth  lo  whiLli  the  vesicle  descrnds  v.»rir», 
Iml  It  rarely  involves  the  papiltx.  The  ii^ue  immediately  surruunding  the  vesicle  is  hvpe-rC' 
mic  and  infiltrated  witti  leukocyleii.  Tha  is  especially  irue  of  the  papilla:.  From  lite  sur- 
rounding ti&sue  the  leukccyle^  invade  the  vesicle,  which  then  becomes  a  pustule.  A»  the 
leukocytes  begin  their  active  emigmtion  the  trabecule  within  the  vesicle  and  the  ceninil 
dei;enerated  m:ts.s  melt  away,  the  umbdiciiion  disappears,  and  the  collection  of  pus  t>e«:umrs 
Spiienc.  The  crusts  furm  by  the  drying  c»f  the  r-xudate.  As  tlu-  activity  of  the  profess  sul>- 
SKles,  the  leukocytes  wander  back  into  the  lymphatics,  and  the  bWL'lHng  uf  (lie  skm  disappears. 
When  the  srveniy  of  the  pustule  formation  causes  desiructioD  of  the  papillary  layer,  cicatn* 
mition  and  »c«ir  formation  are  inevitable. 

The  epithelial  cells  show  in  their  nuclei  and  cytoplasm  small  spheric  bodies  supposed  by 
many  to  he  the  specitic  panusiles.  This  is,  however,  not  yet  proved  to  be  the  cose,  and  there 
is  lU  yet  no  definitL*  information  regarding  the  etiology  of  the  disease. 

Vkoelnla,  whether  variol.t  modified  hy  pass;ige  through  the  cow  or  an  independent  dis- 
ease, is  characterized  by  the  formation  of  a  lesion  at  the  point  of  inocuhilioil,  and  sometimes 
elsewhere,  which  goes  throiit;h  about  the  s.ime  cycle  uf  changes  as  chfiractcnxcs  the  Irslons 
of  variola.  It  is  tirst  a  papule,  then  a  vesicle,  next  a  pustule,  and  finallv  a  scab,  under  which 
cicatrieaiion  occurs.  The  morbid  anatomy  and  microscopy  arc  identical  with  sari. la  md 
supptoscdiy  similar  parasitic  or^nisms  nre  found  in  the  lesions. 

Fungous    Diseases   of    the    Skin. — Tht5»e    jiarasitit   affections  are 

caused  hy  vegeialtle  organisms  of  higher  type  than  those  alrtfady  dtscrilnrd, 
and  are  hence  given  a  separate  class.  The  fungi  are  in  part  related  to  the 
molds,  in  pari  to  the  yeasts,  while  others  are  not  yet  satisfactorily  placed. 


PATUa. —  Pavus  14  a  mycotic,  inflammatory*  disease  of  the  skin  caused  by  the  v4rA.*r>jv 
S*h'-mirtHii,  and  characterized  by  certain  peculiar  sulphur-ycUow  concave  incnistitions 
known  os/tit'N/  cmfi.  The  disease  is  not  uncommon  among  the  lower  .-inimals.  and  is  perhAps 
originally  contacted  from  ihrm,  though  n  is  readily  transmittrd  from  man  to  mm. 

The  di.^iisc  usually  occurs  upon  the  scalp  or  face.  tlu>ugh  it  may  occur  elsewhere  upon 
the  body.  Infection  seems  to  occur  chiefly  through  the  h-iir-folliclcs.  The  fungus  growi 
between  the  layer*  of  homy  epithelium,  forcing  ihem  apirt  and  tending  to  elevate  then*.  The 
center  of  the  invaded  area  is  probably  held  down  by  the  hair,  while  the  edges  are  raised,  the 
•' cup  "  being  thus  formed.  The  fungus  readily  invades  the  hair-folhcle  and  the  inner  n^^- 
sheath,  usually  in  the  upjwr  three-fourths  of  the  follicle,  though  sometimes  exiendin;;  for  a 
considerable  distance  into  the  hair  itself.  The  fungus  i*  easily  rccognired  by  its  ''^  '•  '  ^z. 
Occasionally  branched,  mycelial  thread*,  with  numerous  imnsvcr^e  septa,  and  its  v 
which,  somewhat  irrrgular  in  siie  and  shape,  arc  chiefly  sit».itrd  at  the  ends  of  i>-'- 

Thr  disease  uccisionully  affects  the  roots  of  the  nails,  growing  between  the  hotny  Ifiven. 
The  fungus  tnay  in  time  cause  atrophy  of  the  nail  p<ipilt<c  05  well  &s  of  the  hair-follicles.  ^msvA 
evrntuflllv  lead  to  alopecia  and  deformity  of  the  nails. 

Eincvorm,  a  mycotic  inflammatory  disease  of  the  skin,  is  caused  by  several  parasites 
which  mvade  the  hairs  and  hair-follicles.  Two  chief  forms  of  parasites  are  devnbrd— 
one  with  minute  spores,  called  the  «irri»,i^»rt»»,  the  other  with  large  5]K»res,  the  ■fr^A/.if/on«» 
or  /riV*.'/4rA»».  All  forms  of  ringworm  an?  contagious,  and  are  probably  originally  derived 
from  the  lower  animals,  among  which  they  arc  common. 

The  micrvtpvnm  is  charactcnre<l  by  myceiia.  which  form  only  in  the  hairs  themseUcs.  and. 
after  ilivtdmg  and  sul>dividing.  Anally  temiinate  on  the  outer  side  of  the  shaft  of  the  tuir  m 
fine  fit  iments  upon  the  ends  of  which  multitudes  of  spores  arc  massed.  The  greatest  niAsstnf 
of  the  spores  is  obseni-etl  about  the  outer  surface  ol  the  follicular  portion  of  the  hair. 

The  iruk^^f^kytom  rarely  shows  anv  mvcctia  in  the  lesions  or  in  the  invaded  hairrs,  Intt 
appe.irs  in  the  form  of  pirallel  row*  of  «pore*.  uithin  and  upon  the  surface  of  the  hihr*.. 

The  seat  and  iieculianties  of  the  lesions  govern  the  names  applirti  to  them      Thu-* : 

Timrj  t:trtimj/a  is  rrngwonn  of  the  hairless  (Ktriions  of  the  body.  It  makes  it^  appearance 
especially  where  the  skin  is  warm  and  moist.  The  fundus  usuallv  oh«mred  U  the  irichotitiy- 
ton.  which  grows  in  the  deeper  layers  of  the  horn.  '    ■      -:  ■         '  fim^^  atn^^x^ 

the  (fpithelial  cells  down  to  the  r^'te.      In  tins  form  i'  u  arr  present 

and  spread  cenirifugally,  forming  the  niundedori:  n  consiMS  of 

a  tniU!  inflammation  chonicleriied  by  hypereoua.     A  few  papules  lorm  about  the  <4gcs  el  Cbe 
reddish  rwtch. 

Tiwa  f.-HSMrjtts.  or  ringworm  of  the  scJilp.  Is   frequent   i'      '  '  '  » 

adults.     It  usu.illy  depends  upon  the  microsporon.  which  ^tom  r 

h.»ir  (t*elf,  prwJucing  deformity  and  brittleness  of  idc   hjirs.      1'  ,  xi 

off  near  the  scalp,  the  broken  ends  having  a  fnivrd-out  appearance,     fc.*^*  ■Ui  ts 

the  rule,  resulting  in  a  rounded  area  of  very  shoii  hair  tiyw^n  .*  mildly  tn&.i- 

TtaMi  JvcaAi.  or  "  bitr)>er  s  Itch.  "  ts  <.•  ;)s,  eJtcej't  triAt  ii  afccft 

the  beard  of  adults.     It  is  cau^d  by  i!  ■  inffamanl^fv  alfcvrtMl 

than  liiifwutiM  of  the  scalp,  and  seems  '  tifedtoa.    Tlwav  ii  mm- 

lidcrshic  foliicolor  inflammation,  and  the  Imrs  mar  ioosm  and    cone  oat.     The  sanitl 
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absceucs  of  the  sebaceous  glands  and  hair-follicles  moy  depend  more  upon  secondary  infec- 
tion than  upon  the  irichophyton  itself. 

Tinrti  imbrUata  occurs  in  tropic  countries,  and  to  caused  by  a  fungus  resembling  the 
trichophyton,  ihuugh  it  grows  only  in  the  i*pjdenni<i  and  does  noi  infect  the  halr-folUclci. 

Tinea  versicohr.  samciimes  called  pitynoJts  vtrsuo/ur.  is  due  to  a  fungus  known  as  xhe 
AficrosftoroH  furfur.  It  occurs  upon  (he  hairleu  purtions  of  the  body,  where  the  fungus 
gruw<i  between  the  upper  layers  of  the  homy  tissue  of  tlic  skin,  producing  a  peculiar,  yellow- 
brown  color  over  irregular  patches,  with  furfuraceous  desquamation,  but  wiihnut  inflamma- 
tion.    There  is  no  involvement  of  the  hnir-follicle*. 

Sryiknuma  li  a  mycotic  diseaic  of  the  moist  warm  parts  of  the  body  where  opposed  sur- 
faces come  together,  as  in  the  axilla  or  groins.  U  ii  a  very  chronic  disorder,  and  is  ttioughl 
to  be  due  to  a  fungus  known  as  the  Microsporom  minutisiimum,  of  wbic})  the  spores  and  thrcfld» 
are  only  about  one-third  the  size  of  the  Mitnuporon  auJimimi.  It  is  not  yet  proved  that  ihii 
fungus  is  specific.  The  disease  is  characterized  by  a  flight  rufincss  and  furfuntceous  scaling, 
unil  has  f  iirlv  svcl. -defined  r'llges.  -ippe^iriiig  la  extcml  centnfugailv. 

BlaatomyceUc  DemuiUtU.— Iliis  i>  a  chronic  inflammatory  and  hyperplastic  disease  of 
the  •.kin,  caused  by  orijanisms  closely  related  to  the  yeasts.  The  typical  appearance  of  Ihe 
lesion  differs  but  litllc  from  verrucose  tuberculosis,  for  which  it  is  cornmonly  mistaken,  though 
it  occ.isioDally  closely  resembles  epuhelium^i.  for  which  i(  may  also  be  mistaken.  The  areas  of 
skin  affected  may  be  extensive,  and  are  usually  multiple,  occurring  indiff^errnt  parts  of  Ihe  body. 
The  first  appearance  of  the  affection  may  tie  the  formation  of  a  papule  or  pustule  which 
sprcails  slowly.  Months  or  even  ycar^  may  be  required  in  order  that  (he  lesions  shall  attain 
any  considerable  size.  Larger  lesions  are  irregular  in  outline,  and  show  a  dull,  dusky,  hypere- 
mic  base,  upon  which  arc  crusted  ulreralions.  with  thickened  cicatricial  areas  and  irregular 
thickenings  of  the  epithelium.  Moutyomery  dei^nbes  a  c.Tse  in  which  the  affection  occurred 
upon  the  lower  lip  and  could  easily  be  mistaken  for  epithelioma. 

Histologic  examination  of  the  lesions  reveals  inieresiing  changes  in  both  the  epiderm  and 
cutis.  There  is  marked  hyperplasia  of  the  rete,  the  inter^tapillary  processes  of  which  descend 
somewhat  irregularly  into  the  conum.  branching  oul  much  as  in  epithelioma.  Signs  of  inflam- 
matory disturbances  are  shown  by  the  inv.-i<iion  of  the  epithelium  by  leukocytes,  nnd  occa- 
sional puriform  clusters  in  the  epithelium.  Montgomery  considers  these  little  abscesses  as 
characteristic  of  the  affection.  1*he  rete  cells  arc  usually  swollen,  the  prickles  are  very  dis- 
tinct, and  the  spaces  between  the  cells  are  increased.  Epithelial  pearls  are  not  infrequent  as 
the  result  of  irregular  comification. 

The  chief  changes  in  the  corium  nrc  the  formation  of  small,  inflammatory,  cellular  collec- 
tions, some  of  which  resemble  iihscesses,  some  tubercles.  Oiant-cells  similar  to  those  of 
tubercle  are  of  frequent  occurrence  in  the  inflammatnr>*  collections,  which  arc  also  character- 
ized by  polymorphonuclear  leukocytes,  plasma  cells,  lymphocytes,  endothelial  cells,  and  occa- 
sional mast-cells. 

The  parasite  supposed  to  Ijc  specific  for  the  affection  is  found  in  most  of  the  inflammatory 
lesions,  cspccinlly  In  the  giant-cells.  They  appear  ns  round,  clearly  defined,  douhle-walled. 
homogeneous  lK>dies.  which  commonly  occur  in  pairs  of  unequal  size,  lliey  measure  from 
7.5  to  aofi  in  diameter.  The\  require  no  special  slaining  to  define  them,  but  can  be  seen  in 
sections  ordinarily  stained  with  hematoxylon  and  eosin.  though  better  in  specimens  prepared 
with  methylene-l»lue. 

The  organism  has  been  cultivated  in  a  number  of  cases,  growing  upon  some  of  the  usual 
laboratory  media,  though  rather  better  in  beer-wort.  Usually  no  fermenution  has  been 
observed.  The  multiplication  hy  budding  and  the  development  of  the  spheroidal  organisms 
into  elongnlr'  hvph.e  havr  pretly  \\v\\  esl;ililislied   thr  y'M>t  nature  of  the  parasite. 

MoUtuciim  contai^OBUin,  or  epithelioma,  contaglontin,  appears  to  be  a  parasitic  disease 
of  the  hkin.  thoufi^li  it  i>  iiiu'erinin  uhcther  the  bodit^s  heretofore  described  as  parasites  are 
coccidia  or  simply  degenerated  cells. 

The  disease  consists  of  a  tumor-like  formation  composed  of  a  group  of  pea-sixed  or  bcan> 
siied,  waxy-looking,  shining  nodules,  surrounding  a  ccniral.  saucer-shaped  opening. 

Histologically   the  growth  consists   of  a  glantl-like   epithelial   tissue,  developing  from  the 

I  epidermis  and  inclosing  large  numbers  of  the  supposed  parasilcs.  Each  lesion  is  made  up  of 
a  number  of  conic  lobes  separated  by  fibrous  partitions  and  convcreing  toward  the  central 
openini;.  The  growth  occurs  entirely  in  thr  rete.  'I*hc  papilla?  are  obhterated  by  pressure  or 
elongated  to  form  the  fibrous  septa.  Montgomery  says :  "  The  lower  and  outer  cells  of  each 
lobule  are  usually  normal,  and  correspond  to  the  palisade  cells  of  the  rele.  with  which,  at  the 
border  of  the  growth,  they  are  continuous.  Abtjve  them  are  cuboidal  epithelial  cells  which 
undergo  gradual  defeneration  toward  the  center  of  the  growth,  where  t)icy  form  a  soft,  homo- 
geneous, yellowish  mass,  which  can  be  pressed  out  thmui^h  ihe  central  oi>ening  The  more 
minute  changes,  ns  well  as  their  nature,  are  matters  of  dispute.  Hy  iome  the  cell  is  said  to 
undergo  a  homogeneous  amyloid  degrneration,  the  sulntance  thus  formed  gradually  filling  up 
the  entire  cell,  enlarging  it.  oblilcr.iting  its  structure,  and  forming  (he  sn-cailed  mollu-scum 
body.  The  majority  of  observers  describe  thr  formation  of  clenr  ov.il  sp.ires  nr  bothri  m  Ihe 
cell,  beginning  in  the  neighborhood  of  the  cell-nucleus.  Tliese  oval  bodies  nre  theniseUcs 
provided  with  a  nucleus,  and  gradually  extend  to  fill  up  the  whole  interior  of  the  cell.  In  its 
later  stages  Ihe  body  is  seen  as  a  finely  granular  mass  surrtiiinded  by  n  clear,  transparent  »nnr. 
Still  later  the  exterior  of  the  cell  may  undergo  excessive  cornific:ilion,a  fcatiiie  whiLhtonstilules 
the  chief  change  in  the  cells.  By  a  few  olwervers  these  cell-forms  found  in  molluKum  are  Hill 
. 
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believed  to  be  prolozfla,  but  the  majority  think  with  Gilchrial  and  Zuznilzski  that  they  are 

chnngcd  epithelial  cclK." 

The  evideni  contagiousness  of  motluscum  Is  strongly  in  &vor  of  the  parasitic  nature  of  the 
contruiicd  br>di«s. 

Erythaxua  multtfonne  is  a  non-»pcciftc,  inflammaiory  disease  of  the  skin,  resultinj^  Ovm 
the  activity  of  various  bacteria  or  tlieir  products,  and  chnracierized  by  reddish  macules, 
papules,  and  vcsic:lcs.  It  occurs  in  assoclaiion  witli  rheumatism.  syphiUs.  gonorrheit,  anci. 
other  b.ictcrial  affections,  and  tioi  iiifrrqurntly  accompaiiii-s  didtjcarditis,  pericarditis,  acutej 
nephritis,  and  other  disorders  in  whicli  bacteria  gain  entrance  into  the  btood.  It  also  occurs  i 
in  debilitated  conditions  arising  from  anemia,  cachexia,  chlorosts.  etc..  and  at  dmefl  appesara  aa 
a  result  of  various  intoKications. 

The  pathology  of  the  lesion  appears  simple.  There  is  marked  hyperemia  of  the  corium 
and  pnpilUry  layer,  sometimes  of  the  subcutaneous  tissues,  with  an  exudation  between  the  rricl 
and  upper  layers  of  the  cpidcrm  and  the  occasional  formation  of  vesicles  and  bulh'v.  Tb*Te 
is  some  hemorrhagic  extravasation  into  the  exudate,  so  thai  the  tissue  becomes  pigrnentcd  the 
pigment  remaining  after  the  disease  recovers.  Some  leukocytes  always  invade  the  epidcrm. 
and  leukocytes  are  present  in  the  fluid  exudate  nf  the  vesicles  and  bullae. 

According  to  the  e.xtent  of  the  damage  done  by  the  e\udatjan  and  the  type  of  lesion  result- 
ing, the  disease  can  be  divided  into  forms  such  as  herpetic  \herpts  circiuatus.  herpes  iris.  etc.). 
bulioHS .  vrsiiuliir,  and  H-niose. 

Brytlieiiui  nodOBtun  .ilTects  both  skin  and  subcutaneous  tissue,  and  is  characterized  by  the 
formation  of  hyperemic  swellings  which  may  become  as  large  as  hen's  eggs.  Such  legions 
occur  not  only  In  the  superficial  tissues,  but  also  occasionally  in  the  muscl<*s. 

Dermatitis  exfoliativa,  sometimes  called  pityriasis  mhra,  is  characterized 

by  a  universal  inliammation  of  the  skin  with  exfoliation  ol  the  epidermis. 
It  may  arise  sfioiUaneously  or  succeetJ  other  Ibnns  of  dennatitis,  such  as 
eczema,  psoriasis,  etc.     The  etiology  ts  unknown. 

The  histologic  changes  consist  of  a  superftcial  inflammation  of  the  corium, 
with  vascular  dilatation,  edema,  and  round-cell  intiltralion,  swelling  of  the 
pa;)illa;  with  thinning  of  the  rete,  and  exfoliation  of  the  upper  two-thirds 
of  the  homy  layer.  When  the  disea.se  is  chronic,  the  changes  extend  more 
deeply,  connective-tissue  hyperplasia  occur  in  the  coriinn,  and  the  cells  of 
the  rete  become  proliferated.  Ver>'  chronic  cases  are  characterized  by  in- 
creased cornification  of  the  epidemiis  and  atrojjhy  of  the  rete,  corium,  and 
a])pendages  of  the  skin.  The  stratum  lucidum  and  stratum  granulosum  are 
obliterated  in  most  chronic  cases. 

Dermatitis  exfoliativa  is  sometimes  a  fatal  affection. 

Psoriasis  is  a  chronic  afieclioii  of  the  skin  characterized  by  retldish, 
papular,  scaly  |>atches,  which  arc  Ar\\  pearly,  and  lustrous.  It  affects  all 
ages  and  both  sexes ;  it  may  be  inherited,  and  is  not  infretjucnt  in  gouty  and 
rheumatic  individuaJs. 

The  etiology  of  the  disease  is  unknown.  The  pathologic  hislolog)'  is  not 
yet  well  understood.  Sections  of  the  skin  show  an  anomaly  of  the  homy 
layers,  which  arc  thickened,  the  cells  being  separated  from  one  another  by 
spaces  in  which  are  found  various  bodies  sui)po.sed  to  be  nuclei  of  epithelial 
cells  or  of  leukocytes,  and  granular  aggregations  resembling  cocci.  It  seems 
to  be  the  presence  of  ihc  air  in  these  sp.ices  that  gives  the  skin  its  silvery 
luster.  The  cornilication  of  the  hyperplastic  cells  is  irregular  and  often 
imperfect,  so  that  the  lower  third  retain  their  nuclei  and  staining  qualities. 
Keratohyalin  and  clcidin  are  nearly  absent  from  the  horny  and  lucid  layers, 
while  the  granular  layer  is  sometimes  thickened,  and  rarely  aljscnt.  The 
cells  of  the  rete  usually  proliferate,  and  the  interpapillari'  [)rocesses  enlarge 
and  extend  downward.  The  corium  is  moderately  inflamed  and  is  some- 
what infiltrated  with  round-cells,  the  papillae  being  enlarged  and  sometimes 
deformed. 

The  hair-follicles  and  sweat-glands  may  show  distinct  changes,  though 
the  sebaceous  glands  are  usually  nonnal. 

Lupus  erythematosus,  a  chronic  inflammatoPk-  affection  of  the  skin  char- 
acterized by  hyperemia  and  thickening,  was  formerly  confounded  with  lupus 
vulgaris  or  tuberculosis  of  the  skin.     It  is  now  known  to  be  an  entirely  inde- 


INFLAMMATIONS  OF  THF.  SKIN, 


589 


pendent  affection,  in  u'hich  no  tubercles  are  formed,  and  the  lesions  of  which 
are  simijly  those  of  chronic  inllamnialion.  The  changes  chietly  affect  the 
ii[iper  jiari  of  the  cerium,  in  which  a  jiroliferation  of  connective  tissue  and 
infiltration  of  leukocytes  occur  chiefly  about  the  vessels  and  glands.  Single 
cells  degenerate  by  fatty  and  colloid  metamorphosis.  There  is  marked 
chronic  hyperemia,  and  not  infrcquenlly  obliterative  endarteritis  may  be 
observed.  The  glands  of  the  skin  are  stimulated  to  ovcraclion  in  the  be- 
ginning, but  as  the  disease  t>ccomcs  chronic,  they  may  atrojihy. 

Tumors  of  the  Skin. — Fibroma  is  a  rare  tumor  ol'  the  skin.  Tt  is 
usually  well  circumscribed.  Ji  may  be  sessile  or  pedunculated  ;  in  the  latter 
case  it  may  be  pendulous.  Keloids  are  common  in  the  skin  and  always  suc- 
ceed traumatic  injuries.  They  are  much  more  fret^uent  in  negroes  than  in 
Caucasians. 

Fibroma  moihtscum  is  the  most  frequent  form  of  cutaneous  fibroma.  It 
is  sometimes  called  neurofibroma  molluscumy  l>ecause  nerve-fibers  are  said  to 
have  been  traced   into  the  lesions,  which  are  at  times   painful.     The  dis- 
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Fig.  386.— Section  through  a  xanthoma  nodule,  showini;^  the  lar^e  cells  5l)cd  with  £at-droplcts, 
•timilar  i«j  tho^-  c<in>posing  the  sclmccous  glands. 

ease  is  said  to  occur  chiefly  in  persons  of  mental  and  physical  deficiency. 
The  tumors  are  usually  mtiltiijlc,  in  some  cases  thousands  occurring  simul- 
umeously.  They  vary  in  size  from  a  pin-head  to  a  hen's  egg,  and  are  usually 
pedunculated  nnd  polypoid. 

Myoma  of  the  skin  is  very  rare  and  springs  from  the  corium.  In  gen- 
eral it  re.sembles  libroma.  The  muscle-cells  of  the  erectores  pili  and  of  the 
vessels  arc  stipposed  ir>  ]ie  the  starting-point. 

Neuroma  i^-  rare,  most  o(  the  described  tumors  Ix'iiig  ncurofihromata^  or 
simple  fibrous  molluscum.  Diihring  has,  however,  described  a  case  in  which 
a  tumor  of  the  hkin  consisted  of  a  connective-tissue  framework  rich  in  non- 
meduUated  nerve-fil>ers. 

Xanthoma,  or  xanthelasma,  is  a  peculiar  vellowish-brown  discoloration 
{xanthoma piaimm^  or  ixodular  elevation  {xanthoma  tut^erosum)  usually  mak- 
ing its  appenranre  about  the  eyelids,  though  occasionally  upon  other  f>arts 
of  the  bodv.  It  is  essentially  a  growth  of  the  connective  tissue,  but  is  char- 
acterized by  peculiar  cell-nesLs  the  nature  of  which  is  obscure.     These  cells, 
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epithelioid  in  type,  are  large,  seem  to  possess  a  cell-wall,  and  are  thickly 
infiltratL-d  with  fat-granules.  Unna  finds  that  the  fat-granules  do  not  rvsixind 
to  the  usual  inicrochemic  tests  for  fat,  and  it  is  not  improlmMe  that  the  gran 
ules  are  of  some  other  material.  The  cells  are  grouped  about  the  vessels  of 
the  corium,  sometimes  extending  as  high  as  the  rete.  The  epideriu  may  be 
thinned  and  its  cells  vacuolated. 

Politzer  thinks  the  fat-cells  result  from  metamorphosis  of  the  muscle- 
cells  of  the  orbicularis  paljKbrarum. 

Xanthoma  not  infrequently  accompanies  systemic  disorders,  such  as 
jaundice  and  diabetes  {^xon/homa  diaheiicormn)^  though  it  is  not  known  that 
these  afieciions  have  any  definite  etiologic  role. 

AnEioma. — The  various  forms  of  nevi  already  described  in  Part  1.  are 

found  in  the  skin.  (Jf  these,  the  mrvi 
vasculosis  or  "birth-marks,"  are  most 
fre<.iueni.  The  soU  warts,  known  as 
Hitvi  vast'uhsi  tuhi'rosa^  closely  resem- 
ble endothcliomata  in  structure.  Cii;-- 
^rnous  an^omata  are  not  common  in 
the  skin.  Simple  telangiectasias  are 
frequent  in  the  form  of  rosacea  u|x>n 
the  faces  of  those  who  are  exposed  to 
the  weather. 

Pigmented  angioma  {apigiowa  pig- 
mentosum et  atropiiicum  or  xeroderma 
pigjHcntosum)  is  a  rare  form  of  tumor 
seen  in  childhood,  which  later  develops 
into  a  malignant  growth  similar  to  car- 
cinoma or  sarcoma. 

LymphanKioma  resulting  from  dila- 
tation of  the  lymph-vcsbcls  is  not  un- 
common, and  is  usually  associated  with 
vascular  dilatation.  They  may  form 
nodular  swellings,  extensive  thicken- 
ings, or  acti  ve  elephantiasis.  Occa- 
sional pigmented  forms  are  observed 
{met>i  pigmentosi  prominefu,  verryc0sif 
papiilomaiosi ). 

Lymphangioma    occurs   in   cirrnm- 
scribed  form  uiKJn  the  face  and  head, 
and  nut  infrequently  upon  other  fxirts  of  the  body.     Elephantiasis  usually 
occurs  about  the  genitals  and  lower  extremities. 

Hypertrophic  lymphangioma  is  associated  with  cellular  proliferation  and 
passes  imperceptibly  into  endothelioma  of  the  skin. 

Endothelioma  of  the  skin  devc1o]>s  in  the  form  of  small  nodular  masses 
{ethiothehoma  tuberosutn).  The  tumor  is  characterized  by  tubular  masses  of 
endothelial  cells  develo|>ed  from  the  blood  or  lymph  capillaries.  Some  of 
the  soft  warts  show  this  structure. 

Sarcoma  of  the  skin  is  of  rare  occurrence,  and  is  usually  secondary  to 
deep-seated  tumors.      There  are  no  essential  peculiarities, 

Me/anofic  sarccma  of  the  skin  may  develop  from  pigmented  nevi,  or  in 
rarer  cases  from  the  normal  skin.  The  primary  tumor  n»ay  evist  for  a  con- 
siderable time  and  ulcerate  before  metastases  are  observed.  Melanotic  sar- 
coma of  the  skin  is  said  to  impart  metastxsis  to  the  lymph-glands,  but  it  is 
not  improKible  that  many  cases  in  which  this  has  hap|>encd  have  really  been 
epithelial  tumors. 


FlO.  087. — Adenoma.  The  tumor,  about 
The  sire  of  a  pea.  developed  from  the  seba- 
ceous glands  of  the  nuse. 
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To  the  naked  eye.  the  growths  are  usually  very  black, 
malignant  and  terminaies  fatally. 

Unna  and  (lilchrist  believe  that  all  pigmented  tumors  of  the  skin  are 
epithelial  in  nature,  and  that  melanotic  sarcoma  of  the  skin  should  no  longer 
be  described. 

Cancer  of  the  skin  usually  takes  the  form  oi  Sifuamous  epiihtiioma  {q.  r.). 

Montgomery  divides  these  tumors  into /<^^;//i//r// and /w/v/Z^z/' forms.  The 
lobuiaUdioTxti  is  characterized  by  descending,  dividing,  and  branching  proc- 
esses from  the  rete,  forming  nests  of  every  conceivable  shai)e,  being  modi- 
fied by  pressure.     Many  Lpithelial  pearls  are  formed. 

The  titl'ular  form  is  characterised  by  |>rocesses  of  cylindric  shape  which 
extend  at  varying  angles  through  the  cutis  and  subcutis.  (!'ell-nesis  and 
pearls  are  not  common.  This  form  of  carcinoma  of  the  skin  has  been 
thought  to  originate  from  the  sweat-glands,  but  this  is  not  certain.  The 
rodent  nicer  is  a  superficial  form  of  this  tumor. 

Paget' s  disease  (^.  v.)  is  a  superficial  form  of  skin  cancer  seeming  to 
begin  in  a  chronic  inflammation  of  the  skin,  tisually  of  the  areola  about  the 
nipple,  though  sometimes  elsewhere.  For  a  long  time  no  other  changes  are 
seen  in  the  skin  than  those  de|x;nding  upon  chronic  inflammation. 

LettHcuittr  carciftotiui  of  the  skin  usually  occurs  secondarily  to  mammary 
carcinomainthefomi  of  small,  multiple,  nodular  lesions,  which  eventually  unite 
to  fom^  extensive  sclerotic  areas,  such  as  lonstitute  '*  cancer  fn  cuirasse.** 

Pigmented  carcinoma  of  the  >kin  may  originate  from  normal  skin  or  from 
pigmented  nevi  and  moles.  The  lesions  may  be  single  or  multiple,  and 
are  intensely  black,  Early  metastasis  usually  occurs  to  the  lymphatic  glands 
and  to  the  internal  organs. 

DISEASES  OF  THE  APPENDAGES  OF  THE  SKIN. 

The  Sweat-Glands. — HIdradenitIs  suppurattva  is  an  inflammalor}' 
disease  of  the  sweat-glands  associated  with  suppuration.  It  is  usually 
observed  where  the  glands  are  exceptionally  large,  as  in  the  axillary  and 
genital  regions.  The  lesions  resemble  furuncles  and  end  in  the  destruction 
of  the  gland. 

Sudamlna  is  an  obstructive  disorder  of  the  sweat-glands  seen  in  typhoid 
and  other  fevers,  and  characterized  by  the  formation  of  vesicles  in  the  horny 
layer.  Flach  is  a  retention  cyst  of  tcmporar)-  nature,  caused  by  the  acci- 
dental plugging  of  the  duct  of  the  sweat-gland  and  the  retention  of  its  con- 
tents, or  (he  escape  of  the  contents  of  the  plugged  duct  between  the  layers 
of  homy  epithelium.  Masses  of  micro<.occi,  svipposedly  skin  cocci,  have 
been  found  in  the  duct  of  the  gland. 

Miliaria,  or  prickly  heat,  is  an  acute  affection,  common  in  hot  weather 
when  the  clothing  irritates  the  skin  to  undue  activity,  and  free  evaporation 
of  the  persjiiraiion  is  prevented.  The  lesions  consist  of  [)ai»ules  and  vesicles 
of  ra[Md  formation.,  wiih  hypcrcmic  surrounding  tissue.  The  occlusion  of 
the  duct  is  supjtosed  lo  ik-|iend  upon  the  inflammator}-  swelling.  Miliaria 
differs  from  sndamina  in  that  it  is  inflammatory. 

HIdrocystoma  is  similar  to  miliaria,  but  more  rare.  The  sweat-glands 
arc  permanently  obstructed  and  cystic,  and  the  lesions  usually  appear  on  the 
face  in  groups.  They  are  the  size  of  sago-grains,  and  in  the  lorium  form 
c\-sts,  caused  by  dilatations  of  deejwr  portions  of  the  sweat-glands  than  arc 
affected  in  either  sudamina  or  miliaria.  The  cysts  contain  clear  fluid  and 
granular  matter. 

Diseases  of  the  Sebaceous  Glands.^Seborrhea,  or  oversecretion 
of  the  sebaceous  glands,  occurs  in  an  oily  and  a  dry  form. 


592 


mSEASES   OF  THE   SAVM 


SeSorrkxa  oUosa  appears  to  be  an  excessive  production  of  the  sebum,  whtch  i%  purely  func- 
tional and  unattended  by  snatomic  alterations^. 

Siiorrkma  shea  is  supposed  by  Unna  to  be  ol  parasitic  nature  and  to  depend  upon  the 
irritation  of  bactt:ria.  Kaposi  believes  it  to  be  non-iotlammatory  and  largely  functionai.  de- 
pending upon  the  discharge  of  the  sebum  from  the  glands  with  considerable  adimiturL-  of 
(ttts  and  epiiheli\l  cells.  The  diboase  ts  must  commuii  upon  the  scalp,  whciv  it  fonns  the 
ordinary  d^ndruff^,  or pilyrLuis  simpUx.  When  the  condition  persists  for  a  long  l^mr.  it  is 
apt  to  lead  lo  atrophy  of  the  bnir-fo Hides  and  permanent  alopectA. 

Asteatosis  is  a  dry,  scaly  condition  of  the  skin  depending  upon  absence 
or  constant  removal  of  the  sebaceous  secretion. 

Comedo,  or  plugging  of  th'j  ducts  of  the  sebaceous  glands,  is  a  fre<^ucnt 
affection  of  adolescence.  The  outlets  of  the  sebaceous  glands  are  obstructed 
by  plugs  composed  of  inspissated  sebum,  lanugo  hairs,  cholesterin,  fal»  and 
horny  cells,  the  mass  being  detected  upon  the  surface  of  the  skin  as  a  dark 
spot  in  which  Unna  ciaims  to  have  found  uHramarine  pigment.  The  exact 
mechanism  of  the  fonnation  of  the  i>lug  is  unknown.  The  disease  is  most 
frequent  in  patients  siilTering  from  digestive  disorders  and  from  constitutional 
vices. 

Milium  is  a  somewhat  similar  affection,  in  which  a  more  considerable 
mass  of  sebum  is  retained  as  the  result  of  occlusion  of  a  seljaceoiis  duel. 
The  retained  secrirtion  consists  of  fat  and  degenerated  cells  surrounded  by 
an  envelop  of  horny  cells.     The  entire  mass  is  easily  enucleated. 

Wens,  steatomata,  sebaceous  cysts,  or  atheromatous  cysts,  are  reten- 
tion cysts  of  the  sebaceous  glands  which  become  greatly  hypertrophicd  and 
surrounded  by  a  connective-tissue  capsule.  The  obstniction  may  be  inflam- 
mator)'  or  may  consist  of  inspissated  secretion.  The  contents  of  the  cj-sts 
are  fatty,  with  degenerated  epithelial  cells,  cholesterin,  and  line  hairs.  Doubt- 
less many  so-called  wens  are  small  dermoid  cysts. 

Wens  usually  ap[>ear  about  the  scalp,  though  they  are  not  uncommon 
upon  the  face  and  may  occur  upon  the  body  and  limbs.  They  may  attain 
the  size  of  an  egg.  They  not  infrequently  inBame  and  cause  considerable 
pain. 

Acne  or  acne  vulgaris  is  an  inflammatory  disease  of  the  sebaceous  glands 
and  surrounding  tissues,  sometimes  limited  to  one  gland,  more  commonlv 
aflecUng  a  gland  and  its  hair-foKicle,  sometimes  affecting  several  glands  and 
the  intermediate  tissue.  The  *llsease  usually  occurs  during  adolescence.  Its 
cause  is  not  known,  though  it  is  ronimonly  attributed  to  digestive  disorders 
and  constitutional  vices.  It  maybe  inlectious.  The  lesions,  which  lake  the 
form  of  pustules,  usually  occur  upon  the  face,  but  may  occur  upon  the  tnmk 
and  arms.  It  is  one  o^  the  most  frequent  skin -diseases.  When  the  lesions 
are  deeply  seated,  tuird,  and  do  not  suppurate,  the  condition  is  descril>ed  as 
actif  indurahtm. 

Usually  the  inflammation  terminates  in  supipuration,  the  little  abscess 
"points"  as  a  "white  head,"  which,  when  ruptured,  dis<:harges  a  mixture 
of  pus  and  sebum,  the  latter  often  forming  a  central  cylinder.  The  lesions 
n.sually  recover  without  destruction  or  with  the  loss  of  the  follicle,  but  may 
be  quite  destructive,  leaving  disfiguring  jiits  on  healing. 

Diseases  of  the  Hairs  and  Hair-foUicles. — The  whitening  of  the 
hair,  so  characteristic  of  advanced  age.  but  sometimes  coming  on  as  the 
result  of  psychic  distttrl>ances  and  neurasthenia  during  early  life,  lias  l>ecn 
shown  by  .Metschnikoff  to  depend  u]>on  the  activity  of  certain  ameboid 
mesoblastic  cells  with  active  phagocytic  tendencies,  by  which  the  normal 
pigment  of  the  hair  medulla  is  transferred  to  the  cells  about  the  papillae. 
The  presence  of  air  or  other  gases  in  the  hair  Metschnikoff  found  inadequate 
to  account  for  the  change  in  color,  as  had  been  previoasly  taught. 

Hypertrichosis  is  excessive  development  of  hair  over  all  the  body.     It 
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leads  to  a  Simian  appearance,  or  to  ihc  ''  dog- faced  "  men.  Long,  coarse 
hair  has  been  obsened  over  all  parts  of  the  l>ody  except  the  imlms  of  the 
hands  and  soles  of  ihe  feet,      1(  may  be  congenital. 

Alopecia  is  a  condition  in  which  the  hair  is  deficient  or  absent.  It  may 
be  congenital,  but  is  usually  acquired.  Its  affects  the  scalp  chiefly  in  the 
form  well  known  as  baUrttss^  but  may  occur  upon  any  \\i\xy  part  of  the 
body.  The  congenital  form  is  usually  acrompanied  by  defective  develop- 
ment of  the  nails  and  sometimes  of  the  teeth.  The  senile  form,  chiefly 
affecting  the  scalp,  is  accompanietl  by  atrophy  of  the  hair-follicles.  Prtma- 
turf  ahpecia  may  depend  upon  seborrhea  (^.  v.) ;  it  is  sometimes  hereditan-. 
Recently  it  has  been  taught,  and  seems  to  have  been  demonstrated,  that  it 
depends  upon  infection  of  the  hair-follicles  by  a  |)articular  micro-organism. 

Toxic  ti/op<cia  t^  ub&crvrtl  in  sonic  rjf  the  itifcclious  diseiues,  such  as  typhUU  and  tj'phoid 
fever,  in  which  the  hair  falU  but  soon  grows  in  again. 

Alopecia  areata  is  u*uaUy  ^uppo&cd  to  be  the  effect  nf  a  trophoneurosis.  The  hair  falls  out 
in  irregular  arras.  As  some  of  thf  cases  OL'cur  in  c|ji<lemlL's  anJ  as  there  Is  considerablie  evidence 
that  the  affection  is  cuni.igiuus,  there  is  good  reaM>n  to  Itelieve  that  it  is  infectious,  and,  indeed, 
Sabouraud  h.vs  constantly  found  a  certain  baciIiiLs  in  the  upper  third  of  the  diseased  hair- 
folhclca,  these  tMicilli  t>cing  apparently  the  same  as  those  occurring  in  setx)rrhea.     With  cul- 
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Fig.  388.— Onychogryphosis  of  toes;  natural  size  (after  Ziesing). 


tures  of  this  bacillus  he  claims  lo  have  produced  the  diseaie  in  calves,  rabbits,  and  guinea- 

Aiopfcia  detah'am  w  an  inflammatory  di^ieasc  succeeded  by  atrophy  of  the  haipfolUctes  in 
groups.  Il  is  a  slowly  progressive  disease,  lasting  for  years.  When  situated  upon  the  back 
of  the  neck,  il  is  sometimea  known  as  tUrmatUia  f-afiltaris  capiUiti. 

Atrophy  of  the  hair  is  often  the  precursor  of  alopecia  prfmatura.  Il 
seems  to  depend  upon  some  systemic  disturbance  of  nutrition.  It  also 
occurs  in  numerous  local  diseases,  such  as  eczema  and  seborrhea.  The 
hairs  become  lusterless  and  dry.  and  split  and  frarture.  Their  cahber  also 
becomes  smaller.      V^ry  britllencss  of  the  hair  is  known  vts.  fra^litas  fHnium. 

Trichorrhexis  ncKlosa  is  a  rare  atrophic  disease  oi  the  hairs,  usually  of 
the  beanl.  in  whjrh  swellings  or  nodes  occur  here  and  there  upon  them, 
fracture  easily  occurring  at  these  points,  the  ends  being  frayed  out.  The 
disease  is  doubtless  parasitic. 

Monilethrix  is  a  congenital  and  often  hereditar)'  aflfection  in  which  the 
hairs  show  constrit  lions,  at  which  points  they  are  prone  to  fracture. 

Diseases  of  the  Nails. — Hypertrophy  of  the  nails  or  onychauxis  is 
not  infrequent.  The  nails  become  thick,  rough,  uneven,  brittle,  and  luster- 
less.     They  are  often  elevated  from  the  nail-bed.     The  color  changes  and 
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usually  becomes  a  dirty  yellow-l^rown.  When  the  nail  is  bent  over  the 
finger-lip  like  a  claw,  the  condition  is  described  as  onychogryphosis. 

Horns  upon  the  nails  are  not  uncommon  (^see  Horns ). 

Atrophy  of  the  nails  is  characleriied  by  thinning,  softening,  furrowing, 
and  ridging.  The  tissue  becomes  brittle,  has  a  tendency  to  split,  and  is 
sometimes  discolored.  Transverse  furrows  across  the  nails  are  not  uncom- 
mon in  atrophy.  Such  furrows  are  not  infret]uently  developed  during  syv 
temic  affections,  such  as  typhoid  fever,  etc.,  and  depend  upon  temporary 
malnutritian.  Lnikopnthia  uni^uium^  or  white  spots  on  the  nails^  usually 
depends  upon  slight  traumatic  injuries,  though  it  may  mark,  systemic 
depravity. 

Hyperkeratosis  is  seen  in  syphilis,  leprosy,  tuberculosis,  acromegaly, 
myxedema,  neuritis,  eczema,  etc.  It  is  charactenzed  by  an  accumulation  of 
imperfectly  cornified  cells  at  the  bed  oi  the  nail.  The  nail  is  thus  partly 
elevated,  softened,  and  moistened.  Bacteria  not  infrequently  grow  in  the 
porous  tissue  and  cause  it  partly  to  ])utrefyand  become  offensive.  The  nails 
may  be  temporarily  or  permanently  shed  in  conse»|uence. 

Onychitis,  or  inflammation  of  the  matrices  oi  the  nails,  may  result  from 
traumatic  injury  and  from  infection.  It  usually  terminates  in  the  cxfoltatioa 
of  the  nails,  which  soon,  however,  reform,  unless  the  matrix  be  destroyed  by 
supjjuralion.  Onychitis  or  onychomycoiis  sometimes  results  from  the  growth 
of  ihe  favus  fungus  {Achorion  schonleinii)  at  the  root  of  the  nail. 

Loss  of  the  nails  results  from  hyperkeratosis,  onychitis,  paronychitis, 
syphilis,  alopecia  areata,  diabetes,  etc.  It  not  infrequently  follows  traumatic 
injury  with  subungual  extravasation  of  blood. 


CHAPTER    VI. 

DISEASES  OF  THE  SPLEEN,  LYMPHATIC  NODES, 
THYMUS  GLAND,  AND  BONE-MARROW. 

THE  SPLEEN. 


Oonconital  UalformatlOILB. —  Totai  absenct  of  the  spleen  is  vpry  rarr.  but  hns  twen  seen 
occaMonally  in  nccphalic  monsters  and  other  markedly  defective  individuals.  It  has  also  been 
seen  in  a  few  otherwise  weU-formed  persons,  probably  the  olde*,!  cadaver  in  which  it  was  ab- 
sent being  n  ihree -year-old  child  eiamined  and  reported  upon  by  Roberts. 

The  spleen  sometimes  taties  the  form  of  n  collection  of  rounded,  pea-  and  cherry-sixed 
bodies,  fastened  to  a  peritoneal  fold  corresponding  to  the  gostrosptenic  omentum.  Less  marked 
anomalies,  such  as  lobulation,  notching,  etc.,  arc  very  common. 

Not  infrequently  acceisory  or  supernmim^rary  sptctm  are  observed.  These  arc  usually  the 
sisc  of  a  pea,  or  may  be  as  large  as  a  cherry.  They  may  be  single  or  multiple,  and  are 
situated  in  the  neighborhood  of  the  spleen  in  the  folds  of  the  peritoneum.  They  are  readily 
recognimble  by  their  color  and  consistence.  Mursh  observed  two  quite  well-formed  spleens  in 
the  same  person. 

Not  infrequently  the  spleen  is  abnormally  movable,  and  in  consequence  assumes  upusuaI 
positions.  Such  cases  are  spoken  of  as  fltfatimg  ipleem,  and  most  usually  depend  upon  exist- 
ing or  previous  enlargement  of  the  organ,  which  has  stretched  its  attachments,  or  upon  con- 
genitally  long  attachments. 

Anemia. — The  spleen  may  appear  anemic  in  genera!  anemia^  in  cases  of 

considerable  loss  of  blood  from  hemorrhage,  and  in  inanition.  The  anemic 
orpin  is  smaller,  paler,  and  denser  than  normal,  and  has  a  wrinkled  capsule. 
When  incised,  it  is  found  to  be  of  a  reddish-brown  or  slate  color,  and  firm 
and  fibrous. 

Hyperemia. — Active  hyperemia  of  the  spleen  is  of  very  frequent  occur- 
rence. It  is  seen  in  those  who  die  after  partaking  of  a  hearty  meal,  proba- 
bly occurring  at  the  same  time  as  the  digestive  leukocytosis.  It  is  also 
almost  invariable  in  the  infectious  diseases.  The  organ  manifests  its  hyper- 
emia condition  by  increase  in  si/e,  stretching  of  the  capsule,  the  dark-red 
color  of  its  cut  surface,  the  soft  or  even  mushy  consistence,  the  softened, 
protruding  parenchyma  of  the  trabecular,  and  the  less  distinct  Malpighian 
corpuscles. 

Passive  hyperemia  of  the  spleen  is  the  result  of  disease  associated  with 
circulatory  ol)structions.  It  is  observed  in  cirrhosis  of  the  liver,  chronic 
cardiac  diseases,  emphysema,  etc.  The  spleen  is  enlarged,  and  its  capsule 
tense  and  elastic  ;  the  color  is  dark  reddish-black  and  the  jmlp  soft.  As  the 
condition  progresses  the  capsule  of  the  organ  thickens,  and  the  fit>roconnec- 
tive  tissue  increa'^cs  so  that  the  trabcculfe  tjccome  thickened.  The  ultimate 
outcome  of  the  process  is  diminution  in  size,  firmness,  and  pallor.  Actual 
atrophy  of  the  splenic  pulp  seems  to  take  place,  and  pigmentation  of  its 
tissue  is  quite  common. 

Hemorrhage  into  the  spleen  usually  results  from  traumatism,  and  is 
chiefly  subcapsular.  The  most  frequent  form  of  hemorrhage  is  hemorrhagic 
infarction  and  follows  emlwlism.  Small  punctate  hemorrhages  occur  in  the 
spleen  in  the  infectious  diseases.  If  the  spleen  be  congested,  they  cannot 
be  recognized. 

Embolism  of  the  spleen  is  frequent,  and  is  characterized  by  both  hemor- 
rhagic and  anemic  infarction.     In   hemorrhagic  infarction  conic  areas  of 
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tissue  with  the  base  directed  toward  the  capsule  and  the  apex  at  the  hjlus 
cither  Uccorae  entirely  suffused  with  blood  or  are  somewhat  pale  in  the  center 

and  saturated  with  blood  at  the  periphery. 

The  anemic  infarct  differs  in  that  the  tissue  is  pale,  anemic,  and  nocroiic 
The  usual  termination  is  necrosis,  gradual  absorption,  reactive  inflammation. 
cicatrization,  and  contraction,  so  that  ultimately  nothing  remains  except  a 
deep  dimple  with  a  fibrous  cicatrix  at  its  bottom. 

Thrombosis  of  the  splenic  vein  causes  the  organ  to  become  much 
swollen.  It  rarely  occurs  except  in  connection  with  thrombosis  of  the  portal 
vein. 

InRammation  of  the  spleen  is  a  condition  which,  in  its  milder  grades, 
is  very  ditfiruh  of  recognition  because  of  the  peculiar  stnicture  of  the  organ, 
making  it  almost  impossible  to  determine  the  existence  of  those  features  re- 
garded as  essential  to  inflammation — viz.,  inllammatory  hyperemia  and  round- 
cell  infihration. 

Infection, — In  nearly  all  the  infectious  diseases  the  spleen  undergoes  a 
marked  enlargement,  forming  what  is  clinically  known  as  spieni^  tumor,  or 
when  associated  with  malaria,  a^^itt-cake. 

In  such  cases  the  spleen  is  large,  soft,  elastic,  dark  colored,  and  mushy. 
Its  substance,  cx|)oseil  by  a  clean  incision,  is  sometimes  dark  grayish-red, 
reddish-black,  or  blackish.  It  is  homogeneous,  and  the  trabeculte  and  Mai- 
pighian  corpuscles  are  invisible.  The  structure  is  soft  and  easily  laceraleil 
or  ijonetrated  with  the  finger,  while  it  readily  gives  up  its  substance  when 
scraped  with  a  knife. 

Microscopically,  the  apjiearance  of  such  splenic  tissue  is  quite  uniform 
in  the  various  conditions  in  which  it  occurs.  The  veins  and  other  distinct 
blood  channels  are  engorged,  the  spaces  of  the  vascular  meshwork  and  splenic 
imlp  distended  with  a  cellular  collection  composed  [Nirtly  of  erythrocytes, 
but  chiefly  of  polymorphonuclear  and  lymphocytic  leukocytes.  There 
are  also  a  number  of  large,  rounded,  mononuclear  cells,  often  containitig 
numerous  erythrocytes  which  they  have  incorporated  in  their  protoplasm. 
These  cells,  as  do  also  the  lymphocytes,  undotibtedly  multiply  during  the 
splenic  enlargement,  as  many  karyokinetic  figures  can  be  observed.  Exactly 
what  the  nature  of  this  change  in  the  splenic  |)ulp  is  has  not  yet  been  deter- 
mined. It  is  supi>osed  that  active  phagocytosis  is  in  progress  in  the  organ, 
this  view  being  favored  by  the  results  of  numerous  researches  which  indicate 
that  Ijacteria  and  other  minute  particles  circulating  in  the  blood  are  gathered 
in  the  spleen  and  there  destroyed. 

That  the  importance  of  the  changes  is  not  so  great  as  to  make  them  in- 
dis[Knsable  may  be  determined  by  observing  that  the  removal  of  the  spleen 
is  not  attended  with  important  changes  in  either  man  or  animals,  and  does 
not  increase  their  susceptibility  to  disease  or  prevent  recovery.  .-Vs  the 
splenic  enlargement  runs  a  course  parallel  with  that  of  the  infectious  process, 
increasing  until  the  acme  of  the  disease  is  reached  and  then  diminishing  as 
the  disease  declines,  it  seems  almost  certain  that  the  changes  depend  upon 
the  specific  bacteria  or  micro-organisms  of  the  diseases.  This  is  further 
substantiated  by  the  fact  that  certain  of  the  io?^ic  diseases  produce  tissue 
necrosis  in  the  spleen.  Among  these  may  be  mentioned  pyemic  infection, 
diphtheria,  recurrent  fever,  typhoitl  fever,  etc. 

The  enlarged  spleen  may  reach  three  or  four  limes  its  usual  bulk.  The 
capsule  may  burst  from  the  swelling  of  its  contents.  Suppurations,  hemor- 
rhages, and  fatal  peritonitis  may  occur. 

When  the  number  of  leukocytes  contained  in  the  splenic  pulp  exceeds 
the  numiier  of  ervlhrocytes,  so  that  the  pulp  has  a  grayish  color  an<l  is  soft 
and  swollen,  the  organ  is  said  to  be  inflamed  and  the  condition  is  described 
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as  spUniiis.  If  the  capsule  of  the  organ  be  inflamed,  the  condition  is  de- 
scribed ^"is  perispUnitis. 

The  swollen  spleen  of  an  infectious  disease  remains  enlarged  and  softened 
until  convalescence,  when  a  gradual  reduction,  depending  tipon  the  destruc- 
tion and  absorption  of  the  cells  or  their  return  to  the  blood,  occurs,  and 
finally  the  organ  is  restored  ad  integrum.  It  is  usual  to  fmd  atrophy  follow- 
ing the  excessive  enlargement  in  such  cases,  and  it  ts  doubted  by  some 
whether  the  spleen,  when  once  considerably  enlarged,  ever  docs  return  to  its 
normal  si/e  and  appearame.  Indeed,  there  is  so  niuth  alteration  in  the 
ca|jsule  and  such  marked  changes  in  the  trabeculie  that  more  or  less  indura- 
tion seems  to  follow  of  necessity. 

In  malaria,  in  which  the  enlargement  of  the  organ  is  frequently  repeated 
and  long  continued,  a  true  hypertrophy  of  the  spleen,  with  hyperplasia  of 
ttie  pulp  tissue  and  more  or  less  marked  pigmentation,  nearly  always  occurs. 

Not  infrequently,  in  consequence  of  [jerisplcniiis depending  upon  lesions 
of  the  capsule  from  overstretching,  fibrous  adhesions  form  between  the  spleen 
and  neighboring  organs. 

Purulent  Inflammation  of  the  Spleen. — Acute  splenitis  of  a  sup- 
purative thuratter  results  from  hematogenous  infection  widi  pyogenic  bac- 
teria, from  splenic  infection  in  septicemia  and  typhoid  fever,  and  from  the 
extension  of  su[)piiration  from  neighboring  parts.  It  very  lommonly  takes 
place  from  infectious  emboli  with  infarctions  which  rapidly  suppurate.  The 
abscesses  which  form  may  be  single  or  multiple  and  vary  in  si/e.  The 
appearances  need  no  s|jecial  description.  The  suppuration  terminates  either 
in  absorption  of  the  exudate  or  in  rupture  and  evacuation  into  the  ]jeriioncal 
cavity  or  into  the  stomach,  intestines,  pleura,  lung,  etc. 

Chronic  Splenitis. — Chronic  iniersiiiial  intlamniaiory  alterations  of  the 
spleen  are  obser\ed  in  chronic  cardiac  disease,  cirrhosis  of  the  liver,  etc.,  in 
which  there  is  a  persistent  passive  congestion  of  the  organ  ;  in  infections 
with  (frolonged  course  or  repeated  attacks,  as  malaria  ;  and  in  certain  sys- 
temic afTections  accomjM.nied  by  gener;d  tissue  alterations,  such  as  sy]>hilis 
and  rickets. 

The  essential  feature  of  the  process  is  fibroconneclive-tissue  induration, 
which  increases  the  size  of  the  trabecular,  thickens  the  capsule,  and  reduces 
the  size  of  the  organ.  When  incised,  the  pulp  appears  paler  than  u.sual 
and  the  trabecula;  are  unusually  piomment.  The  organ  is  firmer  than 
normal. 

Tuberculosis  of  the  Spleen. — Primary  tuberculosis  of  the  spleen  is 
rare.  Miliar)"  tuberculosis,  on  the  contrary,  is  most  frequent  and  occurs  in 
almost  every  case  of  advanced  fiulmonar)'  tuberculosis.  Miliary  tubercles 
appear  as  minute  grayish  [}oiiUs  not  mxich  larger  than  the  Malpighian  cor- 
puscles, and  easily  mistaken  for  them.  Older  tubercles  arc  in\ariably  caseous 
and  softened  in  the  center.  They  vary  in  si/e  from  a  pin-head  to  a  cherry, 
and  are  yellowish  in  color.  Tubercles  may  occur  boih  in  the  substance  of 
the  organ  and  in  the  capsule. 

Leprosy  of  the  spleen  is  very  rare  and  is  characterized  by  small 
cellular  nodes.  Complicating  tuberculosis  is  common  in  leprosy,  and  care 
must  be  exercised  that  the  lesions  are  not  confused. 

Syphilis  of  the  spleen  is  usually  characieriied  by  the  formation  of 
giimmala.  It  is  a  rare  affection,  but  may  occur  in  both  acquired  and  heredi- 
tary syphilis.  The  gumma  is  usually  n»ultiple,  and  may  t>e  present  in  con- 
siderable numbers.  They  ap])ear  as  grayt.sh,  transparent  nodes,  which  later 
become  opaque,  yellowish  in  the  center,  with  a  grayish  surrounding  /one  of 
connective  tissue. 

Diffuse  hyperplasia  of  the  connective  tissue  is  an  almost  constant  altera- 
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tion  in  congenital  syphilis.     It  also  occun>  in  the  acquired  form  of  the  dis- 
ease. 

Atrophy  of  the  spleen  is  very  common  in  senility.  The  organ  is 
small,  wrinkled,  |KiIe,  llabby,  and  jjigmented. 

Atrophy  may  also  result  from  exaggerated  perisplenitis  with  callous  forma- 
tions in  the  capsule. 

Degeneration. — Amyloid  disease  has  a  marked  i^reddection  for  the 
spleen,  afTccting  it  more  fri'i|LiLniIy  than  any  other  organ.  The  amyloid  dis- 
ease firet  affects  the  walls  of  the  blood  vessels  and  contiguous  cells,  and  can 
first  be  observed  in  the  Malpighian  corpuscles,  which  become  enlarged,  pale, 
grayish,  and  translucent,  forming  bodies  somewhat  comparable  to  grains  of 
sago.  A  spleen  with  sut  h  a  degree  of  amyloid  disease  is  described  as  sa^o 
spleen.  When  more  advanced,  the  process  iK'comes  diffuse  and  affects  all 
the  stnictures  of  the  spleen,  causing  it  to  enlarge  to  several  times  its  noniud 
size^  and  somewhat  to  resemi>le  bacon  in  appearance.  The  borders  of  the 
organ  are  rounded  and  much  thicker  than  normal.  On  section,  the  tissue 
is  anemic,  dense,  inelastic,  friable,  and  of  a  ]jale-brown  color. 

Pigmentation  of  the  spleen  occurs  in  chronic  congestion,  csj>ecially 
that  from  cirrhosis  of  the  liver,  from  diseases  associated  with  hemolysis,  from 
repealed  attacks  of  acute  splenic  enlargement,  and  from  malaria.  In  old 
]jeople  the  spleen  is  asually  somewhat  ]:»igmenied.  The  color  of  the  organ 
varies  from  red  brown  lo  dark  brown  or  even  black.  The  entire  substance 
may  be  pi;;mcnted,  or  it  may  have  irregular  mottlings  from  peculiarities  of 
the  pigment  distribution.  The  pigment-granules  are  first  observed  in  the 
walls  oi  ihc  blood  vessels,  then  in  the  vesiel-walls  and  surrounding  cells,  and 
fmally  in  the  relU  of  the  parenchyma. 

The  pigment  found  in  congestion  and  in  hemolytic  anemia  is  hemo- 
siderin ;   that  found  in  malaria  is  melanin. 

Anthracosis  sometimes  occurs  in  the  spleen,  as  in  other  deep  sealed 
organs,  from  tlie  entrance  of  coal-pigment  into  eroded  veins. 

Calcification  of  the  spleen  is  occasionally  observed  in  old  infarcts, 
in  thickenings  of  the  capsule,  in  old  tuberculous  and  gummatous  lesions,  and 
rarely  in  echinococcus  cysts. 

Leukemia.— The  alterations  in  the  spleen  in  leukemia  and  [iseudoleu- 
keniia,  or  Hodgkin's  disease,  are  identical.  The  essential  characteristic  is 
hyperplasia  of  the  jiarenchyma,  by  which  the  organ  attains  an  enormous  sixe, 
weighing  from  5  :o  10  kilograms. 

1  o  the  naked  eye  the  spleen  is  greatly  enlarged  and  its  capsule  thick- 
ened. Its  substance  shows  more  or  less  circum-scrilied  fibrous  thickenings, 
some  of  which  are  almost  cartilaginous  in  density.  Scars  are  often  observed, 
some  from  [)arLial  lacerations  of  the  capsule,  some  because  of  the  presence 
of  infarctions  and  necroses.  The  organ  is  soft  in  the  early  stages  of  the 
disease,  but  becomes  ftrni  and  dense  in  rhronic  cases.  l-0<al  areas  of  so  ft  en- 
^^  ing,  depending  n])on  interstitial  hemorrhage  or  necrosis,  may  be  present. 

^^H  The  appearance  of  ihe  incised  organ  varies  according  to  the  structures 

^^B  aflfected,  the  evtent  of  the  disease,  and  the  complications  that  may  exist, 

^^H  In  mild  cases  o^  leukemia  or  in  the  early  stages  of  the  disease  the  changes 

^^B  may  be  ol>served  chiefly  in   the  Malpighian  corpuscles,  which,  by  h>^>cr- 

^^B  plasia  of  the  lymphoid  tissue,  become  very  greatly  enlarged,  fiale  in  color, 

^^B  and   stand   out    conspicuously,  forming   the   ui^o   spieen.      As    the    disease 

^^H  advances  the  interfollicular  l^Tiiphoid  tissue  undergoes  hyperplasia,  and  j;en-;' 

^^B  end  enlargement  occurs,  together  with  induration,  and  a  condition  fre<picnily' 

^^B  characterized  as  the  seromi  s/at^e  of  the  [irocess  dcvcloiK:.     The  cut  surCac 

^^B  of  the  organ  may  l>e  reddish  or  brownish  in  color,  but  presents  intervsiinel 

^^B^       variegations,  areas  of  yellowish  necrosis,  whitish  or  grayish  nodular  ma^&e^i 
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of  lymphoid  tissue,  interstilia!  hemorrhages,  and  infarctions  giving  the 
whole  a  marbled  ap|>earance — marhiai  spit-en. 

When  the  enlargement  becomes  verj'  great,  the  capsule  of  the  spleen  may 
rupture,  causing  fatal  hemorrhage  or  peritonitis. 

Tuberculosis  and  other  complicaiions  sometimes  occur  simultaneously 
with  leukemia,  and  modily  the  jKithologic  appearances.  When  studied 
microscopically,  it  is  found  that  the  lymj)hoid  tissue  has  undergone  a  marked 
hyperplasia,  and  lliat  the  cells  are,  to  a  more  or  less  marked  extent,  in  proc- 
ess of  karyokinesis.  The  newly  formed  cells  conform,  as  a  rule,  to  the  ]irc- 
existing  cells  of  the  organ,  but  sometimes  cells  of  unusual  size  are  found 
mixed  with  the  mononuclear  and  polynutlear  cells.  Giant-cells  are  occa- 
sionally seen.  The  interfolliciilar  cells  are  frerpiently  in  a  condition  of 
granular  necrosis.  The  cellular  hy]icrplasia  occurs  not  only  in  the  inilp,  but 
also  invades  the  trabecule  and  walls  of  the  smaller  blood  vessels.  The  pulp 
itself  is  usually  congested.  In  very  chronic  cases  the  original  lymphatic 
hyperplasia  gives  place  to  fibroid  indurations,  and  in  the  follicles  the  original 
structure  may  be  entirely  lost. 

Bantrs  Disease.— The  enlargement  of  the  s])leen  that  accompanies  cir- 
rhi>sis  of  the  Hvcr^  especially  the  hypertrophic  fonn,  closely  resembles  the 
spleen  of  leukemia  in  appearance,  but  does  not  show  the  same  enlargement 
of  the  Maljiighian  corpuscles.  In  this  disease  the  spleen  may  weigh  as  much 
as  12O0  grams.  The  enlargement  may  occur  when  venous  obstniction  is 
absent.  The  pulj)  is  hyperplastic  and  hyperemic,  and  in  chronic  cases  with 
marked  enlargement  may  contain  cellular  connective  tissue.  Splenic  cells 
in  a  state  of  fatty  degeneration  are  obsen  ed  in  the  pulp. 

Tumors  of  the  Spleen. — Primary  tumors  of  the  spleen  are  rare. 
Kokiiansky,  Lancereaux,  and  others  have  observed  small,  rounded,  encap- 
sulated tumors,  the  structure  of  which  was  identical  with  the  spleen  itself 
and  to  which  they  have  applied  the  name  adenoma  of  the  spieen. 

Of  the  primary  connective-tissue  tumors,  fibroma^  sarcoma,  artgioma,  and 
iymphan^ioma  ha^e  l>een  observed. 

Secondary  tumors  of  the  spleen  are  common,  and  in  generalized  sarcoma 
and  carLinoma  one  expects  to  fmd  secondary'  growths  in  the  spleen.  The 
form  of  these  growths  is  usually  that  of  multiple  rounded  nodes,  superficially 
or  centrally  situatetl. 

Cysts  of  the  spleen  are  infrequent.  Vent' small  cysts  may  occasion- 
ally arise  from  follicular  degenemtion.  Uirger  cysts  may  he  fonned  in  con- 
se<]ucnce  of  lymphatic  obstruction  and  ectasis.  I^rge  serous  cysts  tnay 
also  result  from  inrlusions  of  peritoneal  endothelium  during  embryonal  de- 
velopment. Verv  large  cysts — as  large  as  a  child'^.  head — may  sometimes  be 
fonned  in  cavernous  lymphatigiomata  and  other  tumors. 

Dermoid  cysts  are  rare  in  the  spleen.  Andral  has,  however,  reported  the 
occurrence  of  a  cyst,  presumably  a  dermoid,  containing  hair. 

Parasites  of  Ww  spleen  are  rnre.  Ttir  ftnt.uiomNm  dcntuuiatum  is  occasionally  scpn  in- 
closed in  H  kiniill  cy^l  close  beneatli  fhc  capsule.     It  U  usually  calcified. 

The  cyttUerfus  is  rarely  observed  in  the  spleen. 

Tlie  Ttrnia  ecfiinococcHs  not  infrequenily  infects  the  spleen  and  forms  typicrfl  cysts  wilh 
numerous  dnu^hrcr  cysts.     It  may  cause  great  increase  in  the  sije  of  the  tjrgan. 

Actinomycosis  h.\^  bei>n  observed  in  the  spleen. 

Rupture  of  t&e  spleen  may  result  from  traumatism,  or  may  occur  spasmodically  in  djs- 
easeil  cniul.tions  with  increase  in  siie  and  inelasticity  nf  the  capsule.  It  m.-»y  rccuver  by 
cicatrisntion  and  the  formation  of  a  linear  or  stclUie  capsular  scar,  but  usually  leads  to  hemor- 
rh.ice  into  iht-  atklominal  cavity  and  death. 

Calcoli  of  the  spleen  occur  in  const-quenec  of  the  caldficalion  of  thrombi,  etc.  They 
are  more  correctly  described  oi /'kMoiiHis  than  as  splenic  calculi. 
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DISEASES  OF  THE  LYMPHATIC  NODES. 

Anemia. — In  general  annnia  the  nodes  are  shrunken  and  drier  ilmn  oormal. 

Hyparemia  is  indicated  by  a  ]>inkt5h  or  reddi:>h  color,  increased  sise.  and  iinusuni  }Uicin<<ss 
of  the  nodes.  'Hie  hyperemia  seems  to  occur  more  frequently  in  the  capsular  tind  conical 
pari  of  the  organs  ifaau  toward  the  center.  Hyperemia  ts  ustutUy  tlie  precurs<-ir  uf  inti^ntma- 
tion. 

AtTopliy  of  the  lymph-nodes  lakes  place  in  old  age.  It  starts  in  the  lyniphocy-tcft  of  the 
meduUiuy  substance,  which  gradually  disappear,  beginning  in  the  neighborhood  of  the  btlas 
and  leaving  the  connective-tissue  framework,  which  is  slowly  transformed  mio  adipo^:  itssue. 
Iliis  IS  best  seen  tn  the  mesenteric  nudes.  Not  only  the  lymphulic  nodes,  but  also  the  lym- 
ph.iiic  follicles  uf  the  mucous  membritnes,  atrophy  in  advanced  life. 

Hypertrophy  of  the  lymphatic  nodes  Lakes  place  tn  (he  (leculiar  aftrciion  usually  classtfied 
among  the  tumors,  and  known  as  iympMadefu>ma. 

Amyloid  diiease  uf  the  lymph-node»  occurs  with  amyloid  disease  of  other  organs  uf  the 
body,  from  clironic  tuberculosis,  etc.  'Hie condition  lirst  shows  itself  In  the  wall&  of  the  small 
blw.id  vrsscls.  When  present  in  nuirked  degree,  llie  nodes  may  be  dull  gray-whitc.  fimi,  und 
somewhat  enlarged.  The  amyloid  substiincc  may  be  found  in  the  nodes  or  in  the  cords  and 
sinuses. 

The  process  seems  firat  to  affect  the  framework,  the  com[K>neni  fibers  and  cclU  of  which 
become  thickened,  bulbuus,  and  irregular  and  may  fuse  to  form  m.uues.  Some  of  ibe  ly  nipho- 
cytes  may  he  included  in  the  amyloid  masses,  and  tinnlly  tlisappear. 

Hyaline  degeneration  is  occasionally  observed  affecting  the  blood  vessels  «nd  suiuetime» 

the  cells  'tf  (he  lymphatic  nodes. 

Calcification  of  the  lymphatic  nodes  is  occasionally  seen  in  old  tuberculous  ftiid  necri>ttc 
lesions,  fhe  difitnhuiion  of  the  caJcarcuus  material  corresponds  to  the  original  distribution  of 
the  tubercles,  etc. 

Pigmentation  of  the  lymphatic  nodes  is  frequent  from  the  collection 
of  internal  and  external  substances.  The  most  frequent  hematogenous  |»ig- 
mentatiou  is  by  hemosiderin,  and  takes  place  in  the  lymphatii:  nodes  in  the 
neighborhood  of  hetnorrhagic  extravasations  from  which  the  granides  of 
altered  blcjodpigment  are  conveyed  chiefly  by  leukocytes.  The  pigment- 
granules  seen  in  the  gland  are  principally  in  the  lymphocytes  of  the  sinuses, 
but  ultimately  reach  those  of  the  lymph-cords  and  nodes.  When  but  little 
pigniLMit  is  present,  it  can  l>e  ol>served  only  l»y  careful  microscopic  examina- 
tion, but  when  much  is  present,  it  may  give  the  glands  a  rusty  or  even  a 
dark-brown  color. 

Extraneous  pigmenLs  are  observed  in  the  lymphatic  nodes  in  cases  of  tat- 
tooing of  the  skin  and  in  pneumonokoniosis.  The  f>articles  of  these  sub- 
stances are  microscopically  recognizable  by  their  color.  Kxtraneons  and 
solid  substances  in  the  nodes  ultimately  cause  much  induration  by  con- 
nective-tissue formation.  Sometimes  when  masses  of  catl-dust  enter  and 
accumulate  within  the  nodes  the  tissue  softens  instead  of  indurating.  /Vr/- 
tjiieftitis  is  also  caused  by  the  presence  of  foreign  particles  within  the  nodes. 

Dark  color  of  the  lymph-nodes  of  the  abdomen  may  depend  upon  the 
presence  of  blood  sinuses,  these  nodes  being  described  by  Gibbes  and 
VVarlliin  as  hfmoiymph  ^hmis.  Their  t  haracteristic  feature  is  the  presence 
of  the  blood  sinus,  which  other  lymph-nodes  lack.  The  function  of  these 
organs  is  unknown  ;  it  is  su[tposed  they  have  something  to  do  with  henio- 
genesis. 

Inflammation,  or  lymphadenitis,  is  of  frequent  orctirrence,  and  is 
usually  of  lymphogenic  origin,  being  secondary  to  neighboring  infections, 
as  in  chancroidal  buhos,  but  may  occasionally  l>e  caused  by  the  hema- 
togenous distribniion  of  bacteria.      It  is  sometimes  caused  by  toxic  irritation. 

There  is  usually  an  inflammatory  hyperemia  and  edema,  accom|>anicd  bv 
swelling  and  either  softening  or  condensation  of  the  node.  'The  pa.'^ing 
currents  of  lymph  wash  out  the  lymphocytes  from  the  sinuses  of  the  nodeJ 
and  more  or  less  des<piamation  of  the  endothelial  cells  occurs.  An  inflani' 
matory  exudate  accumulates,  varying  according  to  the  different  degree 
or  variety  of  inflammatory  reiiclion.  In  cases  of  pyogenic  infection  of 
the  lymph-nodes  from  infected  wounds,  and  in  such  infectious  diseases  as 
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scarlatina,  erysipelasi  and  plague,  id  addition  lo  the  liquid  transudation, 
there  arc  collertions  of  polynuclear  leukorytes  which  may  amount  to  actual 
suppuration  of  ihc  tissue  and  the  formation  of  larger  or  smaller  abscesses 
about  the  micro  organismal  emboli.  The  rupture  of  these  abscesses,  or  their 
extension  to  the  surrounding  tissue,  produces  supjmrative  peri-adenitis. 
Secondary  lymjjhadenitis  also  occurs  in  chancroid,  diphtheria,  gonorrhea, 
etc. 

In  toxic  affections,  particularly  diphtheria,  small  necrotic  foci  are  ob- 
served in  the  tonsils,  in  the  lyxnjjliatic  gbnds  of  the  neck  and  throat,  and 
also  in  Peyer's  patches  and  many  of  the  mesenteric  nodes.  In  typhoid 
fever  the  necrotic  changes  are  extensive  and  involve  nearly  all  the  tissue  of 
the  Peyer's  patches  and  many  of  the  mesenteric  nodes. 

When  the  activity  of  the  inflammation  is  violent,  the  exudate  may  be 
fibrinous  in  iharacier,  or  when  still  more  destructive,  may  be  hemorrhagic. 

The  intlamed  nodes  are  always  swollen.  Their  color  varies  from  pinkish 
or  grayish-red  lo  dark-red  when  hemorrhagic. 

The  term  fiudf  was  formerly  apjtlicri  to  swollen  nodes  of  the  inguinal 
region,  but  the  term  is  no  longer  restricted  to  any  particular  group  of  nodes. 

The  recovery  of  the  inflammation  is  usually  by  simple  absorption  of  the 
exudate.  The  fluid  transudate  is  absorbed,  the  knikocytc*s  in  part  return  to 
the  circulation,  while  others,  caught  in  ihc  fibrin  network,  solten  and  mett 
away.  Small  fragments  are  taken  up  by  the  lym|iliatic  cells.  When  collec- 
tions of  i)us  remain  without  absoqjtion,  or  when  necrotic  masses  oixur  in  the 
nodes,  a  connective-tissue  hyperjjlasia  takes  place  in  their  immediate  sur- 
roundings, and  large  monojuiclcar  cells,  ])rol>ably  the  ofispring  of  the  con- 
nective-tissue cells,  fonn  and  uhimalcly  lead  to  the  fonnaiion  of  encap- 
sulating connective  tissue.  Isolated  abscesses  of  this  kind  sometimes 
calcify.  Necrotic  masses  similarly  surrounded  may  be  absorbed  and  leave 
nothing  but  cicatrices  in  the  tissue — lymphatietiitis  proHferans  or  iniiurathHi. 

ChroDJc  lymphadenitis  may  be  caused  by  retained  products  of  inflam- 
mation, by  tuberculosis,  syphilis,  lepra,  and  other  chronic,  specific,  infec- 
tious diseases.  It  also  results  from  progressive  pnctimonokoniosis,  and  in  the 
intestine,  from  chronic  irritalion  from  digestive  iiy-products.  From  this 
irritative  hyf>ertrophy  of  the  nodes  considerable  induration  and  fibroconnec- 
live-lissuc  formation  may  occur. 

Tuberculosis  of  the  lymphatic  nodes  sometimes  occurs  as  a  primary 
hematogenous  intection.  As  a  rule,  however,  the  tubercle  bacilli  arc  carried 
to  the  node  by  the  afTerent  lymph-vessels,  so  that  the  disease  is  secondarj-  to 
some  neigh!>oring  fotiis,  as  the  intestinal  ulcer,  whit  h  infects  the  mesenteric 
node,  the  lung,  and  the  bronchial  nodes.  Primary  lymphogenic  tubercu- 
losis also  occurs  Irom  lymphogenic  infection  without  primary  disease  at  the 
point  of  bacillar)'  entrance.  Such  cases  are  best  illustrated  in  the  cervical 
node  infection,  which  probably  occurs  through  the  uninfected  tonsil,  in  the 
mesenteric  node  lulierculosis,  and  in  the  prtmar)-  tuberculosis  of  the  bron- 
chial nodes. 

To  the  older  clinicians  the  tuberculous  nodes  formed  part  of  the  condi- 
tion described  as  r.crflfuiosis^  bin  abundant  and  conclusive  evidence,  both 
histologic  and  experimental,  has  now  shown  the  tlisease  to  be  identical  with 
lubcrrulosis.  The  scrofulous  notJes  are  |jarti(  iilarly  common  in  childhood, 
antedating  puberty.  Those  most  frequently  affetted  are  the  cervical,  mesen- 
teric, bronchial,  and  tracheal  groups.  The  nodes  are  enlarged,  sometimes 
movable  beneath  the  skin,  though  they  nwy  be  adherent  to  the  skin  and  to 
neighboring  glands  and  structures.  They  may  be  soft  and  ca.scous,  and  may 
rupture  and  discharge  externally  through  the  skin  or  into  neighboring  cavi- 
ties.    When  dissected  out   and   examined,  they  are  grayish  or  reddish  in 
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color.  There  may  be  single  tuberculous  masses  or  numerous  miliary  or 
ous  tubercles  scattered  throughout  the  nodc^  appearing  as  yellowish  or  grayish 
spots.  The  caseation  l>egins  in  the  central  |.)art  of  the  tubercles  and  extends, 
as  the  tubercles  increase  in  size,  until  the  entire  substance  of  the  ^land  is 
transformed  into  a  softened,  semifluid,  creamy  mass.  As  the  tul>erculous 
process  advances,  distinct  signs  of  regeneration  take  place  in  the  glandular 
tissue  in  the  form  of  connective-tissue  proliferations.  These  undoubtedly 
begin  in  the  proliferation  of  the  preexisting  connective-tissue  cells  of  the 
trabecular,  forming  large,  mononuclear,  rounded  cells,  which  seem  to  be  the 
early  form  of  the  fibrobla-sts  from  which  connective  tissue  is  formed,  the  sur- 
rounding tissue  being  indurated  so  as  to  shut  in  the  tubercle  and  render  its 
extension  difficult. 

The  process  cither  advances  rapidly  and  is  accompanied  by  much  S'.jften- 
ing  and  degeneration,  with  infiltration  of  neighboring  tissues  and  frequent 
external  rupture,  sinus  formation,  and  slow  stellar  cicatrization,  or  is  slow 
and  accompanied  by  marked  connective- tissue  induration,  encapsulation, 
and  sometimes  calcification  of  the  tuberculous  tissue. 

Lymphatic  node  tul>erculosis  is  one  of  the  most  benign  forms  of  the 
disease,  and  the  patient  frequently  recovers  perfectly.  By  continuous  exten- 
sion along  the  lymphatic  chain,  by  infecting  important  organs,  by  con- 
tinuity of  tissue,  by  intravenous  rupture,  by  systemic  distribution  of  bacilli, 
and  by  the  production  of  general  miliary  tuberculosis  the  disease  may  prove 
fatal. 

Calcification  of  tuberculous  nodes  is  common  in  the  mesentery.  Tuber- 
culosis of  the  mesenteric  nudes  was  described  by  the  older  clinicians  as  inhes 
mcsenterica. 

Syphilitic  lymphadenitis  accompanies  the  secondary  stage  of  sj-philis. 
If  the  primary  sore  is  situated  \x\^\\  the  genital  organs,  the  inguinal  nodes 
are  first  enlarged  i^syphiiitic  bubo).  The  nodes  enlarge  rather  slowly,  do  not 
cailesce  or  become  adherent  to  the  skin,  but  remain  freely  movable.  Thev 
usually  attain  the  size  of  a  pigeon's  egg.  In  case  the  chancre  is  a  soft  sup- 
purating sore,  the  nodes  may  suppurate,  but  in  all  probability  in  these  cases 
there  are  associated  infections  which,  rather  than  the  sj-philitic  infection, 
are  responsible  for  the  suppuration.  From  these  first  aflfected  nodes  the  dis- 
ease gradually  spreads  imtil  those  of  the  entire  body  are  enlarged. 

Microscopically,  the  affection  is  characterized  by  leukocytic  infiltration, 
thickening  of  the  trabecuUe,  aud  proliferation  of  the  endothelial  cells  of  the 
lymph-sinuses.  The  proliferated  endothelial  cells  sometimes  take  the  form 
of  a  large-cell  hyperplasia  which  is  somewhat  characteristic.  One  of  the 
important  microscopic  features  is  that  the  vessels  of  the  lymphatic  nodes 
show  a  marked  round-cell  infiltration  in  their  walls. 

In  constihttionai  syphilis  a  general  lymphatic  involvement  occms,  the 
changes  observed  in  the  nodc^  l>cing  similar  to  those  already  described. 

In  tertiary  syphilis  gummata  of  small  size  are  frequently  obser\ed  in  the 
lyni])h-nodes  in  the  immediate  neighborhood  of  organs  containing  large 
gummata.  Rarely  the  gummatous  nodes  coalesce,  undergo  the  gummy 
degenenition,  and  form  considerable-sized  masses. 

The  degenerated  tissue  characteristic  of  gumma  is  grayish,  rarely  whitish 
and  gelatinous,  and  has  a  |>eculiar  coarse,  band-like  form  which  differentiates 
the  disease  at  once  from  tubercle. 

Microscopically,  the  gummata  are  observed  chiefly  in  the  lymph  sintiscs. 
The  lesions  have  the  usual  characteristic  appearance  and  contain  Ieuko<ytfs, 
lymphocytes,  prolifemted  endothelium,  etc.,  all  in  the  condition  of  fatty  andj 
hyaline  degeneration. 
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Ltpra,  glanders,  actlnomycOBU.  etc.,  with  specific  inreciion  or  the  lymphatic  nodes,  are 

rtc'»i;iu/<-<l  hv  ititir  tli.ir.tctf  nsiic  Ir.sion^. 

ClUUlcrolil  IS  yhu^Uly  accompanied  by  Suhn,  or  enlargement  of  the  inguinal  lymphatic 
node^.    The  lr»oa&  are  suppurative.     In  ibem  Ducrcy's  t»cillus  may  be  found. 

Tumors  of  the  Lymphatic  Nodes.— Leukemia.— The  lym[>haiic 
form  of  leukemia  is  ( liaravieri/.cii  by  jirogrcssive  cnlargemcrit  of  Ihc  lyni- 
phaiic  tissues  of  the  body.  The  atTection  may  l>egin  in  a  singlt*  norio  or  sim- 
ulianeously  in  a  group,  and  gradually  spread  from  node  to  node  uniil  most 
of  the  nodes  of  the  body  are  affected.  There  ma>  also  be  iymphoid  i/fposits 
— as  if  metastatic — in  organs  in  which  no  lymphoid  tissue  is  normally  present. 
The  disease  is  associated  with  tharatteristic  changes  in  the  blood  which  make 
its  recognition  much  easier  than  would  olherwise  l)e  i>ossible. 

The  enlarged  nodes  are  usually  movable  beneath  the  skin.  They  may 
not  be  much  above  the  normal  size,  or  may  be  as  large  as  hen's  eggs,  and 
form  prominent  tumors.  Macroscopically,  they  do  not  differ  in  appearance 
from  normal  lymph-nodes.  Microscopically,  the  lesion  consists  in  a  simple 
hypeqjlasia  of  the  gland  without  essenlial  peculiarities. 

Hodgkln^s  disease,  pseudoleukemia,  adenla,  lymphosarcoma,  or  malig* 
nant  lymphoma,  is  a  peculiar  afiVction  in  many  |jarti<.i)lar>  ^e^eulbling  an 
infectious  disease,  in  others  resembling  a  neoplasm.  The  true  nature  of 
the  affection  has  not  been  detemiined. 

The  disease  occurs  in  two  chief  fornis,  one  of  which  affects  single  nodes 
or  groups  of  nodes,  the  other,  all  the  nodes  of  the  body.  It  may  be  a 
chronic  affection  lasting  for  years,  or  an  acute  affection  leading  to  a  fatal 
termination  in  a  few  weeks.  The  enlarged  nodes  are  sometimes  soft,  some- 
times hard.  These  peculiarities  cause  them  to  be  described  as  acute,  chronic, 
hard,  soft,  general,  local,  etc.  Not  iiifreiiuenily  they  are  called  lymphoma, 
soft  iymphomatay  and  arc  characteriied  by  raj'td  growth  and  wide  distribu- 
tion. The  individual  nodes  may  become  as  large  as  goose-eggs,  and  Ix*  so 
soft  as  to  fluctuate.  Neighboiing  nodes  coalesce,  though  the  interglandidar 
separations  usually  remain  visible.  When  incised,  the  nodes  are  very  soft 
and  pennit  the  exudation  of  a  milky  fluid. 

Tht  hanf  lymphoma  is  not  usually  so  large  and  is  firmer,  the  ctit  su face 
being  grayish-white  or  yellowish.  Sometimes  the  tumors  have  a  fibrous 
appearance.  Upon  microscopic  examination  the  tissues  vary  considerably 
in  ap|)earance.  .As  a  rule,  they  closely  resemble  the  enlargements  of  leu- 
kemia— /.  <■.,  they  are  simjjle  hyi>erplasias  in  which  the  structure  of  the 
lymphatic  node  is  altered  only  by  an  excessive  development  of  lymphade- 
noid  tissue.  The  cells  are  chiefly  large  lymphocytes,  but  eosinophiie  cells 
and  very  large  cells  sprinkled  through  the  tissue  are  common. 

In  the  more  malignant  forms — soft  lymphoma — the  cells  are  often  larger, 
and  it  is  not  at  all  unusual  to  find  giant-cells  among  the  tells  of  the  tissue. 

The  soft  Ivmfihoma  also  shows  a  disposition  to  break  through  its  cajisuie 
and  extend  into  the  surrounding  tissue^  thus  being  more  iike  sarcoma  than 
like  leukemia  in  type. 

Tuberculosis  of  the  lymphatic  nodes  may  be  mistaken  for  lymphadenoma, 
sometimes,  however,  occurring  with  it. 

Sarcoma  of  the  lymphatic  nodc-s  develops  from  a  node  or  a  small  group 
of  nodes,  and  causes  the  affected  organs  to  unite  and  form  nodular  ma.ssts. 
The  tumor  soon  breaks  through  the  capsules  of  the  nodes  nnd  infiltration 
begins  in  the  surrounding  tis.sue.  with  metastasis  to  the  internal  organs.  One 
of  the  chief  characteristics  dilTerentiating  sarcoma  from  the  KTiiphoma  is 
its  tendency  lo  give  metastasis  to  internal  organs  without  invading  other 
lym])halic  glands.  It  may  not  be  possible  to  differentiate  the  primary 
tumors  microscopically. 
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The  sarcomata  may  be  of  various  varieties,  small  round-cell,  spindle-cell, 
fibrosarcoma,  angiosarcoma,  and  alveolar  sarcoma  all  having  been  obser\ed. 
It  seems  probable  that  the  different  forms  of  sarcoma  grow  from  dilTerrni 
clemcnis  of  ihe  tissue  of  the  lymph-node. 

Melanotic  sarcoma  is  rare. 

Secondary  sarcoma  of  the  Ij-Tiiphalic  nodes  occurs  by  lymphatic  extension 
or  by  the  conveyance  of  sarcoma  cells  through  the  l)'niphatic  vessels.  The 
secondary  tumor  is  like  the  parent. 

Myxoma  is  occasionally  observed  in  the  !>'mphatic  nodes. 

Chondroma  sometimes  occurs  secondarily  in  the  lymph-nodes  in  the 
ncighlwrhood  of  primary  chondrous  tumors. 

Secondary  carcinoma  is  one  of  the  most  frequent  alTections  of  the  lym- 
phatic glands,  and  occurs  in  the  Dodes  nearest  the  scat  of  disease  in  nearly 
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FIG.  9B9. — Carcinoma  of  lymphatic  node,  illustrating  metastuis.  On  the  right  and  \th 
glandular  tiiisue  with  inlerstitint  fibrous  change.  Through  the  center  of  the  illustnttioo  i«  \ 
widely  dilated  lymph-vessel  filled  with  cells:  j,  j,  ti,  Carcinoma  cells  freely  circubittng  in  the 
lympli ;  b,  if.  leukocytes;  c,  lymphocyte. 

every  case  of  carcinoma.  Its  origin  no  doubt  deptends  upon  the  transfer 
of  the  carcinoma  cells  from  Uic  primary  seat  of  disease  to  the  glands  by  cur- 
rents of  lymph. 


DISEASES  OF  THE  THYMUS  GLAND. 

Oonffanital  Ualformatlont.— Tho  thymus  gland  (s  rarely  absent  in  otherwise  wctl-forrncd 
individuiiU.  Occasioniilly  there  are  small  nccessory  thymus  gliinds.  tuuallv  sHti  it.*!  \.\^z\\  ui'  'n 
the  neighborhood  of  the  thyroid.     One  of  ihe  nio%t  frec|urnt  nlmorm.ilitie*  rr  - 

failure  to  atrophy  diirinj?  the  first  few  years  of  life,  nnri  its  persistence  unUl  i 

until  middle  life.  Rarely  the  thymus  gland  \h  found  to  be  greatly  hyprrtr'Tnitu,  -o  ,1^  to 
cover  the  great  vessels  and  pericardium,  lliis  condition  is  occiuionally  fuunil  in  c«Mn>otf 
sudden  dif.iih. 

BypvremUi.— In  asphyxia  the  thymus  is  sometimes  found  intensely  conccsicd  and  filled 
with  punrtdnrm  hemorrhages. 
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Inflamniation  of  the  thymus  jirobably  occurs  only  in  hematogenous, 
pyogenic  infection,  and  is  iharacterized  by  the  formation  of  small  abscesses. 
Sometimes  it  is  said  that  the  pus  accumulate:*  in  the  original  epithelial  spaces 
ot"  the  gland.  InManiination  may  also  occur  at  limes  from  extension  from 
neighl)oring  organs  and  tissues. 

Tuberculosis  of  the  thymus  is  rare.  It  may  assume  the  form  of  miliary 
tubercles  or  cascou-s  masses. 

Syphilis  of  the  thymus  is  characterized  by  gumma  formation.  The 
lesion  is  most  fretiueni  in  the  new-l>orn  with  hereditary  congenital  syphilis. 

Tumors  of  the  Thymus. — Itoui  the  lymphatic  tissue  of  the  thymus 
lymphoma  and  iymphosarcoma  occasionally  develop. 

Epithelioma  sometimes  develops  from  the  retained  and  altered  cells  of 
the  corpuscles  of  Hassell. 


DISEASES  OF  THE  BONE-MARROW. 

Although  it  can  scarcely  with  propriety  be  discussed  inde]>endently  of  the 
osseous  [issue  which  surrounds  and  pervades  it,  the  close  relation  which  the 
bone-marrow  bears  to  the  other  lym]jhoid  tissues  requires  brief  considera- 
tion. 

The  bone-marrow  is  a  lymphoid  tissue.  In  early  life  it  is  of  a  bright-red 
•  color  and  soft  consistence,  and  consists  essentially  of  cells  with  a  delicate, 
intervening  rcticulitni  of  connective  tissue  and  mimerous  capillary  and  venous 
vessels.  *l'he  cells  are,  for  the  most  part,  round -cells  \viih  bright  clear 
nuclei  of  a  vesicular  form,  or  with  indistinct  hotnogeneous  nuclei.  The 
bone-marrow  also  always  contains  a  large  numl>cr  of  round-cells  with  cosino- 
phiie  granulations  in  their  protoplasm,  fiatlened  cells  somewhat  of  the  endo- 
thelial type,  large  round  adi|>osc  cells  full  of  fat,  nucleated  and  non-nucle-ated 
red  ijlood -corpuscles,  cells  containing  red  blood-cor]puscles  and  pigment,  and 
quite  a  numl>er  of  giant-cells. 

As  the  individual  becomes  older,  the  marrow  in  the  shafts  of  the  long 
bones  undergoes  a  marked  fatty  infiltration  and  appears  bright  yellow,  while 
that  of  the  epiphyses  and  the  spongy  tissue  of  the  short  V)ones  maintains 
ver)'  nearly  the  original  ap]>earance  and  contains  very  little  fat. 

The  physiologic  function  of  the  red  marrow  is  now  generally  accepted  to 
be  hematogenesis. 

Hyperemia. —  Whether  or  not  hyperemia  of  the  bone-marrow  occJurs  is 
not  known.     If  so,  it  is  unimportant. 

Anemia. — The  essential  anemias  are  accompanied  by  ntarked  alterations 
of  the  bone-marrow.  The  most  important  change  is  seen  in  pirnicitnts 
anemia^  where  the  fatty  tissue  of  the  marrow  is  ab<;orl)ed  and  a  return  to  the 
primitive  condition  is  ohsen'ed.  Instead  of  the  original  bright  red,  the  color 
is  somewhat  darker  and  appears  like  raspberry  jelly.  The  change  begins  at 
the  epi[*liyses  and  extends  toward  the  center  of  the  shaft  of  the  long  bones. 

In  leukemia  the  condition  is  somewhat  different,  and  the  marrow  is  more 
of  a  grayish  color,  and  is  frequently  mottled  or  speckled,  the  paJe-gray  areas 
consisting  chiefly  of  leukocytes  actfvely  proliferating ;  the  darker  red  areas 
of  more  nomial  marrow,  congested  and  extravasaied.  Sometimes  the  paler 
areas  resemble  purulent  collections,  so  that  the  term  "yhwV/ wii/r<>z«/ "  is 
used  in  describing  thcni. 

It  is  generally  Iwlievcd  that  the  bone-marrow  is  the  origin  of  the  myelo- 
cyte of  leukemia,  and  large  numbers  of  them  are  present  in  it.  More  rarely 
the  marrow  in  leukemia  is  all  red,  and  resembles  that  of  other  anemic  con- 
ditions.    Charcot-Neumann  crystals  are  frequently  found  in  the  marrow. 

The  marrow  changes  are  naturally  most  frequent  and  most  typical  in  the 
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myelogenic  form  of  leukeraia.  In  the  lymphatic  form  ihey  niay  be  purely 
the  result  of  the  secondary  anemia  present. 

Atrophy  of  the  bone-marrow  is  seen  in  senile  and  matasniatic  condi- 
tions. It  is  chamcterized  by  absorption  of  the  (at,  dmiinution  in  the 
number  of  cells,  and  not  infrequently  by  retrogressive  changes  in  the  tissue 
elements,  by  which  they  become  mucilaginous — myxomatous  ij)  de^encratiifK. 

Hypertrophy. — The  change  in  the  bone-marrow  in  aneniia  may  be- 
regarded  as  a  hypertrophy.  .As,  however,  it  is  more  a  return  to  the  primi- 
tive condition,  it  seems  best  to  speak  of  it  under  Anemia, 

DegeneratlonB.  — /^i/Zy  infiltrxUioit  is  a  norm.il  proce«  which  begmi  shortly  afrrr  birth  .in*! 
coniinuci  ui>  tu  ubuui  the  stxtrctiih  or  eighteenth  year.  Sumctimes  it  occurs  in  excels  of  the 
normal,  as  in  cases  of  obesity,  and  also  in  morbid  conditions  ossodaled  with  imperfect  oxidii- 
tion. 

Mucoid  trutamorph-isis  lu^rnetimes  occurs. 

Fiitty  degeneration  is  srcn  in  severe  infections. 

f*tgmcntathn  is  sr-cn  m  malaria  and  conditions  of  marked  hemolysis. 

False  pigments — soot,  coal>du&t,  etc.— are  boroctimes  carried  into  the  bonC'iniUTow  by  the 
blood,  so  forming  piirt  of  general  anihrocoi^is. 

Inflammation  of  the  bone-marrow,  or  osieomyeUtis^  takes  place  in 
various  of  the  specific  infectious  diseases.  The  more  severe  grades  lead  to 
abscess  formation.  The  process  is  characterized  by  the  formation  of  punctJ- 
fonu  hemorrhages,  focal  necroses,  cellular  infiltnition  of  the  walls  of  the 
blood  vessels,  and  fattv  metamorphosis  of  the  iiarenchynia,  with  the  libera- 
tion of  many  fatly  granules.  In  the  focal  lesions  red  blood  corpuscles  are 
absent.  The  marrow,  as  a  whole,  is  redder  than  normal  and  may  be  piini- 
lent. 

The  specific  granuiomata  and  neoplastns  as  they  occur  in  the  marrow  will 
be  considered  together  with  the  Diseases  of  the  Bones. 


DISEASES  OF  THE  THYROID  GLAND. 

The  thyroid  gland,  which  in  fetal  life  is  a  compound  tubular  gland  empty- 
ing its  secretion  into  the  pharynx  through  one  or  more  ducts,  becomes  in  the 
adult  a  ductless  gland  comi>osed  of  a  fibrovascular  stroma,  inclosing  rounded 
spaces  either  filled  with  small  e]>ithelial  cells  or  lined  witli  cuboid  epithelium 
and  containing  an  nrnimulation  of  colloid  secretion. 

Congenital  Halformatlona. — The  gl.^nd  may  be  congemially  nb&cnt.  It  may  be  abnor- 
mally large  or  small  or  misshnpen.  Not  infrequently  scattered  islands  of  Oiyroid  U^ue  or  smAlt 
accessory  glands  .irc  found.  These  arc  Mimelimcs  remotely  situitted  in  ihe  deeper  parts  of  the 
neck  or  upper  part  of  the  chest,  arc  sometimes  found  higher  up,  in  relation  wnih  the  toagiae. 
pharynx,  laiynx,  csophujus.  etc. 

Absence  nf  the  ihymid  is  usually  «ssoci;it«-Ll  wiih  idiiicy  and  cretinism. 

Atrophy  of  the  thyroid  gland  is  almost  constant  in  senility.  The 
gland  becomes  smaller  than  normal,  the  acini,  instead  of  being  distended 
with  secretion,  are  shrunken,  and  are  occupied  solely  by  small  masses  of 
cells.  In  some  places  the  entire  epithelium  of  the  acini  disappears.  In 
addition  to  the  atro|>hy  it  is  not  unusual  to  find  the  tissue  of  the  gland  in- 
durated and  even  c-alrified. 

Hypertrophy  of  the  thyroid  gland,  together  with  hyperplasia  of  its 
interstitial  and  glandular  tissues,  forms  the  chief  changes  in  the  interesting 
affection  known  a?,  t^tn'Ur^  stntma,  ox  bronchoceif.  Unfortunately,  however, 
as  so  often  happens,  this  term  has  been  rather  loosely  applied  clinicallv  to 
all  enlargements  of  the  gland,  and  so  includes  at  present  a  variety  of  patho- 
logic conditions  of  various  and  unknown  etiology. 

Scnlffn  Stnunn. — Hypfrrmii  struma,  or  goiter,  is  an  rnl^rirr*mcnt  whkh  ilcpends  wpoti 
dil;(tAtion  of  ih^  lil.>od  v^sscU  cif  the  ^land.  tl  Is  unnccomp.inir.l  liv  import.int  chnng*.-*  in 
the  parenchyma,  and  is  usu.tily  a  imnsitory  .nffrciion,  appearing  And  disapficarlng  iKtroxrvn- 
aUy.    It  is  this  form  of  enUrgement  that  chnnicterixes  Grttve'r  diteatt^  ffwdtno'r  dlist*i^,  or 


txo^ktkatmu  g<nUr.  The  tumor  may  be  telnngiedatic  or  cavcniou^.  Interatieial  IiemoniiaEc* 
frcqucnlly  occur  .ind  are  noi  mlri*<jiicnUy  lollowcd  by  ni:cra»i».  There  is  a  growing  tendency 
t>i  rt-gard  the  plitrnumLMM  of  Gravf  s  dis<r.i>v  ok  depending  upon  morbid  conditiuns  of  Ibe 
paratyphoid  glnnds  than  of  the  tJtyroid  yland  proper. 

HyparpUstii  qx  pArenchymaia  us  goiter,  al*>o  called  strttma  kyptrplnstiia  /oHUtiliJris  or  par- 
tfMM,)'Ma/i<jii.  may  l)c  eongenittil  or  acquired,  h  tlL-pcnds  upon  devclopmeni  of  the  already 
forineil  gland  by  accumulated  secretion  within  its  acini,  or  by  cxicnsion  of  the  normal  nlvmlj 
by  offshoots,  su  thai  the  glandular  itruclurc  becomes  hyperpla-siic  without  reletting  lo  the 
embryonal  type. 

The  growth  of  the  gland  is  sonietimes  uniform,  affecting  the  entire  org,^n.  hut  morr  fre- 
quently is  hmited  to  one  or  the  olhL-r  lobe  or  isUimu<t;  or,  being  irregularly  distributed,  causes 
an  irrcgul.ir  nodular  rnlargemcnt.  The  organ  may  be  several  timcN  the  normal  sixe.  in  some 
cams  even  attaining  the  kizc  of  a  child's  head. 

Microscopically,  the  hyperplastic  glandular  tissue  varies  in  appearance  according  to  its  con- 
ditinn.  Parts  of  the  tissue  thai  consiit  uf  bolid  substances— that  is,  small  acini  full  of  epithe- 
lial cells — present  a  yellow  color,  while  the  areas  in  which  the  alveoli  arc  distended  with  col- 
loid substance  are  reddish,  translucent,  and  homogeneous.  In  the  same  gland  both  kind^  uf 
tissue  arr  nfirn  noticed,  and  great  irregularity  exisU  as  to  ihc  extent  of  the  colloid  accumula- 
tion in  neighboring  alveoli,  some  being  distended,  others  containing  only  a  drop  of  the  Mcre- 
lion. 

fibrous  Struma. — It  not  infretjuently  happens  that  the  goiter  consiitts  chiefly  of  con- 
nective tissue.  ThU  may  gmdunlly  develop  by  growth  of  preexisting  connective  tissue,  or 
may  lake  place  sub.sequently  to  Ihe  not  infrequent  interstitial  hemorrhages  which  undergo  the 
usual  retrogressive  changes  and  arc  slowly  replaced  by  hyaline  fibrous  tissue.  Mai;ro?*eopic- 
alW  the  growth  is  nmnded  or  nodular,  hard.  firm,  and  offers  resistance  to  the  knife  in  cutting. 
The  cut  surface  shows  chiefly  fibrous  tissue,  and  is  frequenily  cAW'\t\v<\{strumyt petrijlcaas),  and. 
according  to  Fon.tcr.  sometimes  osMfied.  The  tumor»  at  times  present  a  peculiar  mdiatcd 
appearance,  as  if  the  fibers  extended  toward  the  periphery  from  si>me  central  fibrous  nucleus. 
Hyaline  degeneration  of  both  connective  tissue  and  blood  vessels  is  very  common  in  this 
goiter,  and.  logeUicr  wiih  the  loss  of  the  epitliclium,  may  tninsform  the  tissue  into  a  hyaline 
spongy  mass  with  rounded  cavities  filletl  with  clear  fluid. 

AJ^nomatoMj  Struma. — This  form  of  goiter  is  on  the  border-line  between  struma  and  neo- 
plasm. It  is  correct  to  describe  only  those  cases  as  ndenoma  in  which  the  growth  forms  a 
circumscribed  mass  in.  but  separate  from,  the  gland.  UnfMrtunatcly.  however,  in  the  thyruld 
there  seems  to  be  no  sharp  line  dividing  such  circumscriticd  tumors  from  peculiar  rapid  hyper- 
plastic (HHidiiidtis  of  the  purenchynia  in  whieh  there  i»  a  conibin:itiun  uf  general  enlargement, 
rapid  growth  of  the  alveolar  structure,  and  an  atypical  vascular  apparatus. 

CyttU  or  Colioid  Coittr. — Cysts  are  obser\'cd  in  various  tomis  of  goiter.  Their  formation 
ustialtv  depends  upon  an  unnatural  accumulation  of  secrrliun  in  groups  uf  alveoli,  the  walls  of 
which  atrophy  and  disappear,  permitting  the  colloid  contents  lo  form  a  cyst.  Such  cysts  are 
quite  common,  and  may  t^>e  numerous  in  the  pjirenchymaious  and  adenomatous  strumae. 
They  are  usually  about  the  siie  of  u  pea,  but  mnv  be  a.s  large  as  a  pigeon's  egg,  ur  in  exerp- 
tlonal  cases  as  large  as  .1  m.in's  fist.  The  contents  much  resembles  calves-foot  jelly,  but  may 
be  more  fluid  or  more  solid,  or  may  be  discolored  by  bloody  extravasations.  The  colloid  sutn- 
stance  is  slightly  yellowish  or  honey-like;  it  may  be  colorless.  The  cysts  may  contain  a  mix- 
ture of  colloid  substance,  fat.  and  lime-salts;  pus  may  be  added  to  their  contents. 

Inside  of  the  cysts  small  papillary  projections  {proii/eroH*  Q'i//)  occasionally  occur ;  as  a 
rule,  however,  the  cysts  h.ive  smooth  walls. 

Cysts  also  form  In  the  thyroid  as  the  result  of  blood  extravasations  and  anemic  necroses. 
The  walls  of  these  cvst.s  consist  of  indurated  connective  ti^ue,  white  the  contents  vary  accord- 
ing tu  the  age  and  changes  incident  to  the  tissue  destruction 

Afyxfmattms  G^itrr. — In  the  fibrous  struma  myxomatous  degeneration  Is  rather  less  fre- 
quent than  hyaline.     It  is  reeognieed  hy  its  usual  characteristics. 

Mali^ant  stmrnft  all  df|>end  upon  mnlii;nanl  tuiimrs  of  the  thyroid  gland.  The  goiter  is 
a  growth  accompanied  by  important  secondary  effects  upon  the  sufferer.  These  are  partly 
mechanical  and  partly  physiologic  Of  the  mechanical  rffecls  must  be  mentioned  compression 
and  stenosis  of  the  tmchea  by  bibterni  enlargements ;  passive  congestion  nnd  edema  from 
pressure  upon  the  large  veins;  irregularities  of  arterial  circulation  in  (he  carotid  arteries; 
Ciirdinc,  pulmonary,  and  larj'ngeal  disturbances  from  pressure  upon  the  vagi,  recurrent  Inryn- 
genl,  and  sympathetic  nerves. 

The  excessive  secretion  and  absorption  or  deficiency  of  the  thyroid  secretion  bring  about 
changes  of  nutrition  and  innervation,  and  may  lead  to  a  peculiar  systemic  aflTection  known  as 
tachexut  strumipnva. 


Etiology. — The  cause  of  goiter  is  unknown.  It  seems  to  be  endemic  in 
certain  localities,  and  is  mtich  more  fre<]uent  in  high  altitudes  than  u\  low 
countrifs.  It  is  of  iVetinenl  occurrence  in  Switzerland,  and  is  said  to  l>e 
more  common  in  Michigan  than  in  any  other  pari  ol"  the  I'nited  States.  It 
probably  has  no  connection  with  drinking-water,  as  was  once  supposed.  A 
few  cases  may  seem  to  find  their  origin  in  arterial  or  venous  hyperemia,  as  in 
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pregnancy,   heart  disease,   exophthalmic  goiter,  violent  physical   exertion, 

mountaineering,  etc. 

It  is  interesting  to  observe  that  cretinism  and  goiter  have  much  in  cora- 
mon,  anil  that  where  the  one  disease  is  frequent,  the  other  is  almost  sure  to 
l)e  found.  About  60  per  cent,  of  cretins  have  congenital  goiter.  Goiter 
may  occur,  however,  without  cretinism. 

That  the  thyroid  exerts  a  marked  influence  upon  the  nutrition  of  the 
body  is  abundantly  shown  by  the  results  of  surgery  and  experiment.  It  is 
found,  however,  that  a  small  fragment  of  thyroid  tissue  is  sufficient  to  pre- 
vent the  occurrence  of  the  nervous  and  nutritive  disturbances  (tetany, 
epileptiform  convulsions,  loss  of  intellectual  jiowcr,  stu|X)r,  and   cachexia). 

When  the  thyroid  is  removed  or  .seriously  diseased,  the  hy|x>physis  cerebri 
usually  hypertrophies,  as  if  to  carry  on  a  compensatory  function. 

Amyloid  disease  of  the  thyroid  gland  occurs  only  in  general  atnyloid 
disease, 

InEammation  {thyroiditis)  may  result  from  traumatism  or  infection, 
and  mav  be  mild  and  of  short  duration,  or  suppurative  and  highly  destruc- 
tive. The  abscesses  contain  a  mixture  of  pus,  colloid  matter,  etc.  'I"hc 
termination  may  be  by  ru])ture,  with  esca(>e  of  pus  into  the  surrounding 
tissues,  or  by  encajisulation,  gradual  absorption,  and  ultimate  calcification 
of  the  exudate. 

Occasionally  thyroid  abscesses  perforate  into  the  larynx,  trachea,  esopha- 
gus, pleura,  mediastinum,  etc.,  in  each  case  followed  by  subsecjuent  changes 
peculiar  to  the  aflerled  tissues. 

Gangrenous  inflammation  of  the  thyroid  is  sometimes  seen  in  cases  of 
carcinoma  with  infection. 

A  mild  degree  of  inflammation  also  frequently  accompanies  the  infec- 
tious diseases,  especially  typhoid  fever.     Il  usually  heals  by  al>sorpiion. 

The  more  severe  infections  soiuetimes  depend  U|ion  inflammation  of 
neighboring  tissues,  as  in  diphtheria,  or  upon  hematogenous  distribution  ^K 
bacteria,  as  in  pyemia,  malignant  endocarditis,  wound  infection,  and  the 
like. 

TuberoulosU  of  th«  thyroid  is  unusunl.  It  was  found  by  Chiari  in  7  per  crnt_  of  (lt« 
cttsfS  In:  studied.     Miliary  tuberculosis  of  st-condnry  origin  i.^  tlir  usual  form. 

ByphUlB  IS  also  rare  in  the  thyroid  gland.  Uetnunc  and  Birch-Hirschfeld  hftve  descri^>e«j 
gumm.itous  nodes  ihe  si^e  of  a  pen.  usually  in  the  glands  o\  new-born  infants  and  in  combtna- 
tion  with  gummata  of  other  organs. 

ActlnomycOSlfl  h.is  Ixfn  ohwrvrd  in  the  thyroid  gland. 

ParaslteB.  —EikimiHotCHS  cysU  have  been  olwcrvcd  in  the  thyroid. 

Tumors  of  the  Thyroid  Gland. — Fibroma  in  the  form  of  circum- 
scribed nodular  growths  is  easily  differentiated  from  the  fibrous  struma,  and 
is  rare. 

Sarcoma  is  more  frequent.  Various  forms  are  described — round-cell, 
spindle  cell,  giant-eell,  fibrosarcoma,  alveolar  sarcoma,  and  angiosarcoma. 
The  round-cell  sarcoma  is  probably  most  frequent.  The  tumors  usually 
originate  as  circumscribed  growths,  but  soon  show  some  disposition  to 
spread.  K  case  which  I  have  examined  remained  local  for  five  years  and 
was  then  removed. 

It  is  declared  by  Wnifler  that  muscle-fibers  may  be  contained  in  some  of 
the  sarcomaLi,  suggesting  that  they  arc  of  teratoid  nature. 

Carcinoma  is  the  most  fretjuent  primary  tumor  of  the  thyroid  gland.  It 
is  usually  soft  and  medullary,  but  may  be  hard,  and  fomis  an  irregular  nodu- 
lar mass  which  may  be  as  large  as  a  child's  head.  It  may  grow  from  anv 
|>art  of  the  gland.  an<i  may  gradually  fade  away  into  normal  glandular  tissue, 
or  the  entire  thyroid  gland  may  be  transformed  into  carcinoma.  The  tumor 
usually  grows  from  an  already  existing  goiter.     Metastasis  is  not  infreqitcnt. 


DISEASES  OF  NYPOPHYSiS  CEREBRi  OR  PITUITAHY  BODY. 

and  not  rarely  the  disease  penetrates  neighlwring  structures,  causing  carcino- 
m.itons  infilinitions  or  Viecoming  infected  iisclf. 

Microscopically,  the  tumor  corre-iponds  to  the  adenocarcinoma,  some- 
times to  the  cylindric  epithelioma.  Squamous  epithelioma  is  mentioned  by 
Ziegler,  with  the  statement  that  it  is  very  rare. 

Colloid  changes  in  the  ceiis  of  the  thyroid  carcinoma  are  very  frequent 

Secofuiary  carcimymata  are  frequently  oUst-rved  \\\  the  thyroid  when  car- 
cinoma of  neighlx)ring  organs  exists. 

Adenonui  uin  he  recognized  as  such  only  when  occurring  as  a  circum- 
scribed node,  othcnvisc  it  is  im]K>ssible  to  separate  il  from  the  glandular 
hyperplasia. 

DISEASES  OF  THE  HYPOPHYSIS  CEREBRI  OR  PITUITARY  BODY. 

Iht-*  hypophysiN  consists  ..f  twu  iolHrs ;  TiiL-  anur.or  Lugfr  loUi:.  whith  U  ii  poculi.itly  con- 
structed epithelial  j^l-iml  derived  in  tlie  pcrntd  of  embryonal  development  Trom  Ussur^  of  the 
digestive  tract,  resembles  ibe  structure  of  ihc  thyroid  sliRhtly  ;  Ihc  jvostcrior  smaller  loI»c  con- 
sists ioU'ly  of  ntiiniijlia.  and  is  derived  from  the  tts5uc  of  tlic  mtrtdle  cerehrul  vrticle. 

Hypertrophy, — Hy]>ertroj>hy  of  the  pituilar>'  body,  by  which  it  attains 
the  si/e  of  a  pigeon's  ejTKf  's  infrequent.  It  may  give  rise  to  no  symptoms, 
or  may  accomi>any  acromegaly,  cretinism,  myxedema,  and  other  affections. 
It  is  said  that  when  the  thyruid  gland  is  diseased  or  excised,  the  ])ituitary 
sometimes  enlarges  to  three  limes  its  normal  si/e,  as  if  takinjL;  on  a  virarioiis 
function.  The  enlarged  organ  shows  an  unusual  amount  of  colloid  iiubslance 
in  the  acini. 

Inflammatior^  of  the  hypophysis  is  larc.  It  is  usually  acute  and  may 
l)e  suppurative.  It  results  from  inflammations  of  neit;hlioriug  ]»arts  by  exten- 
sion through  the  lym|>hatics.  It  may  also  be  of  hematogenous  origin. 
Chronic  inllaiiiniation  is  sometimes  associated  with  ibiLkenin^  oC  the  basilar 
portion  of  the  dura.  In  such  cases  the  gland  is  held  in  its  [icisition  in  the 
sella  turcica  by  unusually  antl  abnormally  resisting  thickened  dural  tissue. 
The  gland  may  atro]>hy  or  may  be  abnormally  fibrous  in  consequence. 

Tuberculosis  and  syphilis  of  the  hypophysis  are  rare,  and  arc  char- 
acleri/.ed  by  the  presence  of  tubercles  and  gummata. 

Tumors. — The  most  frequent  tumor  of  the  hy|>oph>*sis  is  the  sarcoma. 
It  usually  forms  nodular  tumors  which  sometimes  seem  to  develop  from 
the  capsule.  The  tumors  are  of  mild  malignancy,  and  though  they  infiltrate 
and  destroy  the  hy]tophysis,  they  rarely  infiltrate  surrounding  tissues  and 
never  give  laietastasis.  The  lumor  may  be  either  round-cell  or  si^indle-cell 
sarcoma. 

Angiosarcf*ma  is  occasionally  obscrA'cd. 

Adenoma  is  also  a  fre(iuent  tumor  of  the  hypophysis,  and  seems  to  !>e  the 
growth  most  frei|uently  associated  with  acromegaly.  It  causes  a  universal 
enlargement  of  ihe  hypophysis,  with  complete  atrophy  of  the  posterior  lobe, 
and  transforms  the  gland  into  a  mass  of  elongate  and  branched  tortuous 
tubes.  It  is  not  easy  to  differentiate  between  the  adenoma  and  glandular 
hypertrojjhy. 

Lipoma  of  the  hypophysis  is  very  rare. 

Teratoid  tumors  arc  not  infretpient. 

Cysts  of  the  hyix)physis  arc  usually  formed  hy  retention  of  the  colloid 
suljsiance.  They  occur  in  the  gland  and  in  adenoma.  The  cysts  may 
become  as  large  as  hens*  eggs.  'ITie  hj-pophysis  normally  contains  a  rounded 
sjjace  of  small  size,  lined  with  ciliated  epitheliimi.  This  s|)ace  is  most 
prone  to  cystic  dilatation. 

Pathologic  enlargements  of  the  pituitary*  body  may  occasion  blindness  by 
pressure  upon  the  optic  tracts  and  commissure. 
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DISEASES  OF  THE  ADRENAL  BODIES. 

Oon^enltaJ  Malforxn&tlooB. — The  ndrenAi  bodies  atv  very  rarely  absent.  OccasionaUjr 
they  ar<*  abnommlly  sm.iil  or  abnormally  divided,  so  that  fragments  uf  their  structuix*  Hrr 
mlhcrrnt  to  or  inclosed  in  the  tissue  of  the  kidney  (A_v/fr«i-//fr.iwjt  and  of  tlie  liver,  or  the 
fnigmenti  are  scattered  nhoui  the  neighborhood  of  the  kidmy  or  in  the  li^nicnts.  of  the 
uterus,  Instead  of  scattered  frigmenu.  there  may  be  well-formerl  accessor.*  .idrrn^ls.  The 
orgnns  rarely  become  diseased,  though  when  the  d^ease  is  marked,  interesting  pi^icnfaiions 
of  the  skin  may  he  ril>served  ;  and  it  is  now  accepted  that  the  physiologic  oAice  ol  these 
organs  is  to  regulate  the  pigment  production  of  llic  budy. 

Degenerations, — Fatty  dcKeneratlon  is  very  common  in  the  adrenal. 
It  gives  the  gland  a  lemou  yell'^w  color  and  softened  consistence,  and  niay 
so  alter  its  structure  that  the  medullar)'  substance  seems  to  melt  a\t'ay  and 
transform  the  organ  into  a  thln-wallcd  sac.  The  wall  consists  of  cortu^l 
suljslan(  e  infiltrated  with  fat  and  |jart]y  degenerated.  The  cavity  is  lined 
with  soft  reddish  detritus  from  ceUular  destruction.  The  cause  of  the  con- 
dition is  unknown.  It  probably  is  clinically  of  little  importance,  being 
found  very  frequently  where  litde  suspected.  Postmortem  changes  may 
contribute  to  intensity  the  softening  of  the  medullary  substance. 

Amyloid  dlteftte  is  known  only  in  the  adrenal  as  a  part  of  general  iimyloiU  dt^ctase.  It 
atI;lck^  the  parcnrhvm.i  very  <^iighily.  if  at  all,  but  brings  about  atrophy  by  pressure.  The 
disease  affects  the  biood  vessels  and  connective-tissue  framework,  but  docs  not  seem  lo  affect 
the  function  of  the  organ  even  when  far  advanced, 

Plgmantatlon  occurs  in  senility.  It  usually  affei-ts  the  deeper  cells  of  the  cortex.  MkiiJch 
,ipi"*u  '•{  ,\    liffiisL-  yellow  culur  from  the  presence  of  fine  granules. 

Hemorrbage  of  the  adrenals  is  very  unusual.  It  may  depend  upon  circulatory  and  Irau- 
matie  causes  and  may  attain  considerable  size.  Tlie  blood  may  b«  absorbed,  may  bccoroe 
encysted,  or  may  be  followed  by  indur.ition  and  calcificaLton. 

InflaizuafttlOll  of  the  adrenal,  except  the  specific  infections  varieties,  mu&l  be  rery  rare. 
It  i*  probaiily  alwnvs  of  h<'m.itogt*nou5  origin,  and  is  secondary  to  other  infecliotis  processes. 
Zieglrr  -tpeaks  of  lis  lerininaiion  as  suppuration  and  cicatrization. 

ByphUU  rarely  occurs,  but  usually  assumes  the  form  of  gumma.  Round-cell  inliltraiions 
anil  vascuLir  changes,  together  with  indurations,  are  also  observed. 

Tuberculosis  is  an  important  and  not  uncommon  disease  of  the 
adrenal.  In  the  form  of  miliary  tuhfrculosis  it  is  not  infre<iuent  in  cases  of 
advanced  pulmonary  disease.  The  miliary  tubercles  are,  however,  unim- 
poriani  and  small. 

Primary  caseous  tuberculosis  of  the  adrenals  is  probably  the  most  com- 
mon lesion  associated  with  Addison's  disease. 

The  organs  are  enlarged,  are  surrounded  by  a  thickened  cap^sule^  and 
have  an  irregular  nodular  surface.  Upon  section,  the  cheesy  masses  charac- 
teristic of  tuberculosis  are  observed.  Not  only  are  cheesy  masses  found,  but 
cavities  filled  with  curdy  pus  are  also  frequently  seen.  Indurations,  and  in 
infreiiuent  cases  calcified  areas,  occur. 

The  lesion  may  be  unilateral,  but  is  usually  bilateral.  It  is  not  always 
primary,  as  cheesy  tubercles  may  occur  in  pulmonarj'  and  intestinal  tubercu- 
losis. 

Tumors  of  the  Adrenals. — Sarxionia  occurs  not  infrequently.  The 
gland  may  be  entirely  destroyed. 

Adenoma  and  carcinoma  also  occur.  Both  sarcoma  and  carcinoma  may 
be  a.ssociated  with  Addison's  disease. 

Glioma  and  neuroma   have  been  described.     Both  are  rare  and  nith< 
doubtful  tumors. 

Secomiaty  sarcoma  and  carcinoma  are  not  uncommon. 
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DISEASES  OF  THE  MOTOR  APPARATUS 
THE  BONES^ 

While  to  all  appearances  the  bones  remain  stnicturally  stationary  diiring 
the  years  between  adolescence  and  senility,  tlicy  are  in  reahty  subject  to 
continual  alterations  in  si/e,  strength,  sha|>e,  density,  and  composition. 
The  bones  of  youth  contain  proportionally  more  organic  and  less  mineral 
substance  than  those  of  age,  and  are  more  n-silient ;  the  bones  of  the  period 
of  life's  greatest  activity  are  sha]»cly  and  marked  by  conspicuous  ridges  and 
processes,  each  of  which  has  souk  defiiiile  anatomic  or  physiologic  reason 
for  its  existence,  but  which  at  once  begins  to  disappear  when  activity  is 
diminished.  Thus,  the  alveolar  processes  of  the  maxillary  bones  are  espe- 
cially  designed  to  buiiporl  the  teeth  and  maintain  their  integrity  while  teeth 
are  present,  but  are  soon  absorLved  and  smoothed  over  when  the  teeth  are 
lost.  The  regulation  of  this  formation  and  destruction  of  the  osseous  tissues 
is  naturally  subject  to  some  kind  of  nervous  regulation  not  yet  understood, 
but,  so  far  as  can  be  seen,  depends  u(X>n  the  activity  of  two  cells — the  osteo- 
/>/as/s,  or  bone-formers,  and  the  cstfociasts^  tuyeloplaxfn,  or  lionc- destroyers. 

The  bones  are  either  long,  short,  or  flat.  'ITie  short  bones,  the  flat  bones, 
and  the  epiphyseal  ends  of  the  long  bones  consist  of  spongy  tissue,  the  shafts 
and  surfaces  of  solid  compact  strurtnre.  They  are  either  of  cartilaginous  or 
of  membranous  origin.  The  epiphyseal  ends  originate  from  separate  centers 
of  ossification,  and  are  separated  from  the  shaft  by  cartilage  as  long  as  the 
bone  has  not  yet  attained  its  full  It-ngth,  the  growth  of  the  long  l>ones 
defiending  upon  this  cartilaginous  mass.  During  the  growth  of  the  bone 
the  osteoblasts  are  working  away  vigorously  on  the  outside  to  deposit  new 
lamelbe,  and  the  osteoclasts  are  working  with  equal  vigor  on  the  inner  side 
to  destroy  and  remove  the  old  tissue. 

Diseases  of  the  bones  may,  therefore,  depend  upon  excessive  or  inade- 
quate growth,  excessive  destruction,  suspension  of  elongation,  failure  of  the 
epiphyses  to  unite,  tendency  of  the  epiphyseal  cartilages  to  overgrowth,  as 
well  as  upon  inflammation,  infection,  specific  granuloma,  neoplasms,  etc. 
One  very  important  [)athologic  condition  not  seen  in  any  other  organ  is 
fracture,  which  is  very  common,  especially  in  the  long  bones. 

Consanltal  XalformatSona.— There  are  no  known  cases  of  absence  of  all  the  bones.  It 
occa-sionally  happens,  however,  that  certain  bone*  arc  absent :  thus,  cases  are  on  record  In 
which  there  was  total  absence  of  both  clavicles,  of  both  radii,  of  both  bones  of  the  forearmt, 
etc. 

General  hypoplasia  of  all  the  tmnes.  but  chiefly  of  the  long  bones  of  the  extremities,  is 
seen  in  dwarfs  {mifroxomin).  If  the  hypopUisia  is  confined  to  the  limbs  alone,  the  condition  is 
described  as  mkrom^iia  ;  if  confined  to  the  cranium,  Murocrfihaiia. 

The  causes  of  osseous  hypoplasia  are  summed  up  by  Schmaus  to  depend  upon— (j)  In- 
sufficient development  of  the  epiphyseal  cartilages  in  the  long  bones  and  of  the  ossifying  con- 
nective tissue  at  the  edges  of  the  flat  bones;  (3)  premature  ossification  of  the  same  ussues,  by 
which  subsequent  i^owth  is  rendered  impossible. 

A  Mini  rod  Malformattoiis. — One  of  the  most  common  causes  of  acquired  malformation  of 
the  boDc  is  a  peculiar  irregularity  of  slnicturml  development  known  as  rachitis. 
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RachitlB  KRuktts). — Rachitis  is  a  constitutional  and  nutritional  disorder, 
witli  usseuus  lesions  characterized  by  deficient  calcification  and  incncased 
absorption  of  the  bones,  which,  in  consequence,  are  permauenily  altered  in 
size  and  shape.  All  parts  of  the  skeleton  are  alTectcd.  The  bones  arc 
usually  shortened,  thickened,  rarefied,  curved,  and  twisted.  The  rarefied 
condition  is  most  distinctly  seen  in  the  epiphyseal  ends  of  the  long  t>oneSy 
which  become  considembly  enlarged. 

Etioh\;\. —  I'he  disease  is  not  infrequently  congenital,  and  seems,  at 
times,  to  be  hereditary.  The  exciting  cause  is  unknown,  except  that  it 
seems  to  l»e  a  frequent  result  of  malnutrition,  I)ad  hygiene,  and  the  like.  It 
is  most  *  ommon  among  the  poor,  and  is  very  frequent  in  those  countries  in 
which  there  are  many  poor.  In  the  congenital  form  the  causes  mentioned 
probably  operate  upon  the  child  through  the  mother.  The  dise-isc  affects 
both  sexes  ahke.     When  acquired,  the  disease  appcar>  before  puberty.      It  is 


Flc.  990. — Radiitic  thorax.    The  bcAd-like  enlnrgcments  at  the  coslochondmt  junctions  are 

well  shown  (Onh). 

usually  evident  in  the  first  or  second  years  of  life,  but  according  to  some 
authorities,  may  be  delayed  to  the  tenth  year.  In  cases  that  live  beyond 
jjuberty,  the  disease  recovere,  but  the  deformities  persist.  Dentition  i&  irreg- 
ular and  delayed. 

Aforhid  Anatomy. — The  most  characteristic  deformities  produced  by 
rachitis  arc  a  peculiar  square  shaf>e  of  the  head^  which  is  large  in  proix>rtion 
to  the  body.  The  forehead  is  high  and  prominent,  and  the  fontanels  long 
remain  unclosed.  The  anterior  fontanel  often  remains  Oj>en  for  four  yerirs 
instead  of  the  normal  twenty  months.  Sometimes  there  is  failure  of  ossifi- 
cation or  perhaps  absorption  of  osseous  substance  in  local  areas  of  the 
cranium  {crattiotahrs).  This  is  seen  only  in  infants.  The  chest  is  a1m<>si 
always  changed  to  a  ** pi^fon-hreast^^  form  with  a  decided  keel  in  front  and 
transverse  grooves  on  the  level  of  the  ensiform  cartilage.  The  end  o\  ea<h 
rib  at  the  junction  with  the  costal  cartilage  is  enlargedj  so  that  a  scrirs  ot 
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little  bead-like  growths  descend  the  chest  along  the  costochondral  juni  tions, 
forming  what  is  someiimes  called  the  rachitic  rosary.  The  clavicles  may  be 
abnormally  curved  and  thickened  at  their  ends. 

The  spinal  column  in  rachitis  may  escape  deformity  unless  the  disease  is 
very  marked,  when  lordosis  or  kyphosis  occurs  and  intensifies  the  normal 
curves.  I'he  |)elvis  sulTers  a  deformity  well  known  to  the  obstetrician  as  the 
rachitic  flat  pcivis.  The  anteroposterior  diLinieter  is  markedly  diminished, 
and  the  ilia  are  sepvirated  more  widely  than  normal.  The  dclormity  results 
from  a  combmaiion  of  muscular  tension  aiul  the  weight  of  the  bcKiy. 

The  deformity  of  the  long  bones  varies  with  the  age  of  the  i:)aticnt,  the 
duration  of  the  disease,  and  the  movements  and  muscular  efforts  made. 
I'aiients  with  rachitis  usually  walk  late  and  hence  sit  a  great  deal.  The  re- 
sult is  that  the  tibiae  and  fibulae  are  usually  considerably  curved,  the  con- 
vexity l)eing  outward.  'I'he  femur,  on  the  other  hand,  is  cun'ed  anteriorly 
and  externally.  The  patient  being  weak,  snpj)orts  himself  in  the  sitting 
posture  with  his  hands;  hence  the  humerus  and  bones  of  the  forearm  also 
become  deformed,  while  proliably  the  greatest  enlargement  of  the  epiphy- 
seal unions  is  observed  in  the  radius  and  ulna. 

The  microscopic  appearances  of  rickets  are  quite  characteristic,  and  are 
best  observed  at  the  articular  extremities  of  the  long  bones,  though  discover- 
able in  all  [jarts  of  the  skeleton.  At  the  articular  end  of  the  bone,  where 
the  diaphysis  joins  the  epi[)hysis,  instead  of  a  narrow  distinct  white  line, 
one  finds  an  enlargement  consisting  of  porous,  irrcguiarly  formed  bone  in 
which  there  is  a  widely  separated,  plexilorm  or  fihrillar  arrangement  of 
osteoid  substanced  eficient  in  lime-salts.  These  areas  alternate  with  others 
of  irregular  ossification.  The  marrow  is  chiefly  of  the  red  variety,  and  re- 
sembles that  of  the  fetus.  It  occupies  greatly  exaggerated  s|»aces  in  the 
rarefied  bone.  Next  to  the  well-vascularized  growing  cartilage  of  the  epi- 
physis there  is  a  zone  of  osteoid  tissue  in  which  the  bony  jxirtitions  inclose 
cartilaginous  islets.  I'his  zone  may  Lc  wide  (15  mm. ),  and  is  well  supplied 
with  vessels.  The  osteoid  inanitions  have  an  entirely  different  a]j(>earance 
from  the  normal,  and  between  them  are  accumulations  of  spindle  and  irregu- 
lar cells  with  occasional  round-cells.  Farther  oiil  the  calcification  begins, 
always  in  the  center  of  the  osteoid  fartitions. 

The  irregular  growth  and  rarefaction  of  the  bones  give  them  a  pronounced 
predisposition  toward  bending  and  fracture,  especially  of  the  ^rccn-stick 
7'aricfy,  while  the  continued  pressure  exerted  by  the  weight  of  the  body  pro- 
duces permanent  deformities. 

With  increasing  years  and  strength  and  with  improved  diet  the  conditions 
ameliorate,  more  bone  is  calcificfl,  and  ultimately  the  short,  thick,  curved 
bones  become  sufficiently  solid  to  support  the  l)ody  satisfactorily.  Their 
curves  and  irregularities,  however,  peniisi. 

Osteomalacia,  or  hallBteresls.  is  an  ac(|uircd  disease  of  the  bones  of  un- 
known origin. 

Mtioioj^x. — It  usually  affects  adult  individuals  of  the  female  sex,  though  it 
is  also  sometimes  seen  in  males.  It  is  most  frequent  among  the  poorer 
clas.ses,  and  is  sometimes  referred  to  insufficient  and  vegetable  diet.  Preg- 
nancy, rheumatism,  infection,  intoxication,  etc.,  all  have  been  blamed  for 
its  development.  It  is  more  frequent  along  the  Rhine  River  and  in  central 
(Germany  than  elsewhere. 

Morbid  Anatomy. — The  disease  is  characterized  byasoft,  plastic  condition 
of  the  bones,  which  depends  upon  the  replacement  of  the  original  calcified 
osseous  tissue  with  a  new  uncalcified  osteoid  tissue.  It  is  thought  by  some 
that  the  presence  of  lactic  acid  in  the  blood  has  something  to  do  with  it  by 
aiding  solution  of  the  salts,  but  it  cannot  be  proved. 
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The  disease  usually  lasts  for  yeans,  during  which  time  the  bones  are  sub- 
ject to  frequent  fracture  and  increasing  deformity,  while  the  patient  becomes 
more  and  more  fecUe  and  adynamic,  until  a  profound  cachexia  conies  on. 
The  patients  may  die  oi  exhaustion,  but  [uuch  more  commonly  succumb  to 
pneumonia  or  some  other  intercurrent  afleclion. 

The  bones  in  osteomalacia,  in  spite  of  their  Hmeless  character,  usually 
retain  their  lamellar  arrangement,  and  their  external  and  internal  construc- 
tion are  alike  histologically  unchanged,  except  that  the  great  mass  of  the 
iMDne  is  decalcified.  The  decalcification  of  the  bone  usually  begins  at  the 
periphery  and  extends  toward  the  center.  The  altered  bone  appears  homo- 
geneous, sometimes  fibrous.     The  lamellar  arrangement  may  be  distinctly 

visible.  Some  of  the  lacunar  cells  remain 
after  decalcification,  but  many  die  No 
daubt  the  persistence  of  the  decalcified 
bony  tissue  tor  a  long  time  in  an  unaltered 
condition  indicates  that  it  is  capable  of 
repair  should  the  prevailing  conditions  dis- 
appear. When,  however,  the  disease  goes 
on  progressing,  the  osteoid  suljstance  melts 
away  and  increases  the  spaces  between  the 
columns  of  bony  tissue. 

At  times  halisteresis  is  local,  as  in  the 
neighborhood  of  tumors,  but,  as  a  rule,  it 
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FlO.  S9I. — Osteomalacic  thorax, 
showing  an  extreme  degree  of  de- 
formity of  the  nbs  and  sterDum 
<Orth). 


Fig.  392. — Osteonulacic  pelvis,  shovring  Ibc  dimin- 
ished ca[iacity  uf  the  pelvic  Cttvily  ofwl  tlie  bt'Slk-like  pro- 
jection of  the  pubcs  (Oith). 


is  a  wide-spread  aflfcction  of  the  entire  skeleton.     The  general  disease  oniy 
is  correctly  called  osteomaiacia. 

The  ordinary  form  of  osteomalacia  begins  in  the  spinal  column  and  thorax, 
and  spreads  to  the  bones  of  the  limbs  and  head. 

The  marrow  of  the  osteomalacic  bones  is  usually  congested,  and  may  be 
hemorrhagic  or  pigmented,  from  previous  hemorrhages. 

The  bones  become  soft  and  can   easily  be  broken  or  cut.     Sometimes 
there  is  only  a  rind  of  osseous  tissue  surrounding  a  fully  decalriried   l*onc 
The  bones  become  cuned  and  shortened.     Frequent  fractures  occur  from 
slight   injuries   and   serve   to   deform   the   bone.     Kyphosis,  lordosis,   and 
scoliosis  all  occur  in  the  spinal  column. 
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Probably  the  most  inieresiing  and  important  changes  occur  in  the  pelvis, 
which,  being  subjected  to  downward  pressure  of  the  spinal  column  and  upward 
pressure  of  the  thighs,  yields,  both  in  its  anteroposterior  and  anterolateral 
diameters.  The  first  effect  of  this  pressure  is  the  descent  of  the  sacrum  to- 
ward the  pubes  and  ischii,  greatly  reducing  the  anteroposterior  diameter  ;  the 
second,  the  elevation  of  the  pubes  from  the  pressing  of  the  thighs  upward 
and  inward,  causing  the  sv-mphysis  and  horizontal  rami  to  project  anteriorly 
like  a  beak,  and  allowing  the  acetabula  to  be  brought  much  nearer  together 
than  normal  The  deformity  transforms  the  cavity  of  the  pelvis,  so  that 
when  seen  from  above,  it  has  somewhat  the  shape  of  a  three-leafed  clover. 
With  a  pelvis  of  this  kind  child-birth  may  be  impossible. 


Fig.  393. 


lateral  curvnttire  '>f  the  spine 

(scoliosis)  iWhitcj. 


Fl<;  a<(4  —  F'oits  disease  of  the  spine 
(spondylitic)  with  kyphous  or  posterior 
curvature  (While). 


Hyi>6rexilla  uf  the  bonvs  is  characterized  by  redness  of  the  periosteum,  which  is  also  swollen. 
T)ie  5[>nnf;y  sulisiancc  is  brownish  or  bluish-red  in  color,  and  bleeds  when  cut;  the  compact 
subst.incr  ih  s]i;»htly  reddish. 

TUromboili  in  the  nutrient  vessels  of  the  bones  occurs  in  consequence  of  necrosis  and 
nther  tli^eaiscd  conditions.  The  Anastomoses  are,  howe^Tr,  so  frequent  that  no  dbtinct  damage 
resulJi, 

Hemorrliaire  from  the  periosteal  nnd  other  vessels  occurs  in  consequence  of  traumatism. 
r«peci.illy  friicturr  of  tlic  bonrs  Sm.ill  hemorrhftgvs  are  usually  mpidljr  absorbed,  and,  unless 
infected,  do  liille  hrtrm.  HcfiiorrhiincA  l)etween  bone  and  periosteum  may  cause  superficial 
necrosis  by  dissecting  up  the  memlirane. 

Oarlea  of  the  bone  with  hiceradon  or  erosion  of  the  vessels  sometimes  occurs,  but  the 
resulting  hcmorrhnge  is  unimportant. 
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Beurry  and  infectious  and  toxic  diseases  sometimes  cause  hemorrhages  of  small  site  ta  the 
medullary  substance. 

One  uf  ihe  tnost  interesting  subperiosteal  hemorrhages  occur?  in  the  new-born  babe,  Jfld  is 
known  as  ccfhaiohcmatomiS.  li  is  Ubually  otisenctl  upon  the  parieial  t>one,  nod  corresponds 
to  the  presenling  art*a  of  the  cranial  surface  th.it  was  not  prc^^cil  upon  by  the  uterine  li!k>uc>— 
thai  is,  corresponded  to  the  os.  It  is  seen  only  in  protracted  labors.  R»rely  the  condititm  u 
double,  when  one  side  probably  corresponds  to  the  os  uteri,  the  ulher  to  an  oljtu 
men.  Tlie  perieranium  is  dissctterl  u[)  for  n,  circle  as  large  as  a  iilvcr  dollar,  and  i 
tbe  scalp  a  projecting   tumor  which  always  e$cai>ek  the  sutures.     I'he  elevated    \-  i 

begins  the  formation  of  new  bone  at  its  edges,  before  the  blood  can  be  abs^^rbcd.  bo  xiuti  n 
bony  ring  circumscribes  the  tutnor.  Ultimately  blood  and  bony  rin^  ;ire  altkc  alisorbrd. 
DanKt;rou&  and  fatal  results  from  suppuration,  tjan^rene,  meningitis,  and  ttie  like  occur  tn 
cases  which,  from  operation  or  oiher  causes,  become  mfcclcd. 

Atrophy  of  the  bones  is  a  frequent  pathologic  condition.  In  the 
growth  of  hone  the  ostcol)lasts  arc  busy  forming  new  lamina  upon  the  outer 
surface,  while  the  osteoclasts  continually  absorb  and  remove  the  older  inter- 
nal [)arts.  In  atrophy  the  normal  balance  of  formation  and  absorpuon  is 
overthrown,  and  the  bone  is  destroyed  more  rapidly  than  normal.  Three 
varieties  are  destrribed:  Ecceniric  atfophy^  which  begins  within  and  extends 
outward.  This  is  the  tisual  form.  Conceniric  atrophy,  which  Ijegins  outside 
and  extend.*!  inward.  Porous  atrophy^  in  which,  by  increase  in  the  size  of 
the  Haversian  sjMces,  the  l>one  is  made  porous.  This  latter  form  is  often 
called  osteoporosis.  The  increased  marrow  of  the  atrophic  bonca  is  largely, 
and  sometimes  [lurcly,  fatty  marrow. 

Atrophy  of  the  bones  of  the  cranium  sometimes  takes  place  without  appre- 
ciable cause.  I  have  seen  a  skull  from  a  patient  only  thirty  ycara  of  age,  in 
which  there  was  no  disploe,  and  the  united  inner  and  outer  tables  were  as 
thin  as  paper. 

Senile  atrophy  is  obser\'ed  in  the  fiat  bones,  especially  where  no  muscles 
are  attached.  It  is  most  consi>iciioiis  in  ihc  skull,  where  the  parietal  bones 
are  involved  and  suffer  loss  oi  Ihe  external  ]>late  and  diploe,  leaving  only 
the  hard  internal  plate.  The  atro])hic  tissue  is  sunken  and  marked  by  dis- 
tinct demarcations.  The  jaw-bones  also  lose  their  alveolar  processes  and 
chan^^e  their  shapes,  and  nearly  all  the  bones  have  their  angles  and  edges 
rounded  and  often  rarefied. 

When,  in  consei^uence  of  morbid  changes,  the  bones  become  e.vtTcnielv 
brittle,  the  condition  is  dcsiTibed  as  osteopsathyrosis,  or /rai^i/itas  ossium. 

Atrophy  sometimes  follows  disuse  of  the  bones,  as  when  limbs  are 
amimtaled  and  the  Ijoiies  of  the  stumi)s  are  no  longer  functional,  or  when 
limbs  have  been  paralysed  for  naany  years. 

Neuropathic  atrophy,  or  atrophy  of  the  bones  depending  upon  ner\'Ous 
disease,  may  result  from  trophic  disturbances.  It  is  almost  indissolublv  asso- 
ciated with  inactivity  of  the  i)arts  affected.  It  is  seen  in  cerebral  and  sptnal 
palsy. 

Pressure  atrophy  of  the  bones  may  result  from  the  presence  of  neoplasms, 
etc.  Pressure  atrophy  takes  place  much  more  readily  when  nutritive  di*- 
turliances  are  already  in  progress  in  the  osseous  tissue.  One  of  the  most  in- 
teresting cases  known  is  that  of  a  cranium  in  one  of  the  German  museums, 
marked  by  a  deep  circular  groove  where  a  smdont's  cap  had  pressed  during 
life.  Tumors  of  the  pituitary  body  frequently  cause  the  bony  walls  and 
prominences  of  the  sella  turcica  to  atrophy.  It  is  well  known  that  aortic 
aneurysms  cro<1e — cause  to  atrophy — the  bodies  of  the  vertebra?  and  other 
bones  ui>on  which  they  press.     All  forms  of  pressure  atrophy  are  local. 

In  the  interior  of  atrophic  bones  the  softening  and  liquefaction  of  the 
tissues  sometimes  form  n'sfs^  with  clear  fluid,  rarely  hemorrhagic,  contents. 

Hypertrophy  of  the  bones  is  obser\'ed  in  akrome^a/y  (i/.  t\).  It  is  less 
a  universal  enlargement  of  the  bones,  however,  than  a  tendency  toward 
hyperostosis — that  is,  the  formation  of  periosteal  osteophytes  which  form 


nodular  and  acuminate  prominences  upon  the  bones  and  so  change  and 
deform  them. 

I'he  bones  of  giants  arc,  of  course,  larger  than  those  of  normal-sized 
persons,  and,  indeed,  in  most  cases,  they  are  giants  because  of  the  excessive 
length  of  ihe  bones.  Kocal  hypertrophies  occur  to  compensate  for  unusual 
strain  and  permit  ot  firuier  muscular  attachments. 

Partial  gigantism  affet  ting  fingers  or  other  members  is  occasionally  seen, 
sometimes  occurring  synmietritally.  I'hc  most  remarkable  fonii  of  this  bony 
hypertrophy,  or  perhaps  hyperplasia,  is  the  disease  known  as  ieontiasis 
ossiutn. 

InHammation  of  the  Bones. — Inflammation  of  the  bone  may  affect 
the  covering  ostcogciietic  membrane  and  subjacent  lamella  { periostiiis)^  the 
osseous  substance  itself  {osiiiis)^  or  the  marrow  and  contiguous  bony  tissue 
{ostfomyeiiiis).  Any  of  these  may  occur  independently  of  the  others;  com- 
binations are  frequent ;  all  three  may  occur  together. 

Etiology. — The  causes  of  the  inilanimalion  are  traumatism  and  infection. 
Sometimes  the  traumatism  apjwrenily  operates  without  infection.  Infection 
without  traumatism  depends  upon  hematogenic  metastasis. 

Periostitis. — Periostitis  is  inflammiiiion  of  the  osteogenetic  membrane. 

Eliohj^y, — It  may  result  from  traumatic,  injuries,  es|jecial!y  those  asso- 
ciated with  an  cxtermd  wound,  from  tne  hematogenous  distribution  of  such 
bacteria  as  the  sireptoco<xus,  sta])hylcK:occus,  typhoid  bacillus,  etc.  It  also 
occurs  as  a  coniphcation  of  other  forms  of  l>onedisease. 

Various  forms  of  the  disease  arc  described,  but  are  probably  only  modi- 
fications of  the  same  process. 

The  tlisease  may  l>e  acuU  or  chronic.  According  to  its  etiology,  it  may 
be  divided  \w\o primary  and  mrfasfatic. 

la  itcufe  pcriosiiiis  the  morhid  changes  are  probably  found  first  in  the 
periosteum  itself,  which  hetomes  swollen,  hypcrcmic,  and  when  traumatic 
injuries  have  been  ])resent,  more  or  less  infiltrated  with  blood.  In  uncom- 
pliratcd  cases  the  disease  may  get  no  further,  and  terminate  by  simple 
resolution,  but,  as  a  rule,  infection  lakes  place  and  suppuration  occurs.  The 
pus  usually  collects  between  the  [>criosteum  and  the  bone,  elevating  the 
membrane — subperiostcai  abscess.  This  may  extend  to  the  adjacent  soft 
parts  and  produce  phlegmonous  inflanimalions.  but  more  frei|uentiy  hy  denud- 
ing the  bone  of  its  life-giving  membrane,  brings  about  a  molecular  destruc- 
tion of  its  surface.  This  causes  mineral  structure  of  the  bone  lo  crumble 
away.  leaving  softened  and  excavated  areas,  while  particles  of  the  disinte- 
grated osseous  tissue  He  free  as  bone-sand  in  the  surrounding  tissues.  To  this 
molecular  death  and  destruction  of  bone  the  name  caries  is  given.  Some- 
times the  superficial  denudation  of  bone  is  so  wide-spread  and  the  damage 
done  so  great  that  the  superficial  lamellie  die — necrosis — and  slowly  detach 
to  form  what  is  called  a  set/iiestrum^  which  must  be  discharged  through  an 
external  wound  before  healing  can  go  on. 

The  infectious  i>rocess  not  infrequently  ascends  the  marrow  cavity  through 
the  orifices  of  the  nutrient  vessels,  and  so  produces  secondary  osteomyeiitis. 

The  pimdent  exudate  of  ]>criostcal  abscesses  seems  occasionally  to  undergo 
a  peculiar  gelatinous  degeneration,  by  which  a  tenacious,  semifluid  substance 
is  formed.     This  has  been  described  as  albuminous  pertostitis. 

The  acute  forms  terminule  either  in  recovery  without  damage  to  the  lx)ne, 
when  the  abscesses  are  ab^rbed  or  rupture  externally  ;  or  in  caries  or  necro- 
sis, with  subsequent  chronic  disturbances  induced  by  the  proceeds  of  bone- 
destruction,  that  may  continue  during  the  patient's  entire  life  or  re(|uire 
surgical  interference.     The  disease  may  be  fatal. 

Malignant  periostitis  is  simply  a  very  acute,  severe,  purulent  periostitis. 
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which  follows  unimportant  injuries  or  arises  idiopathically  or  from  pyemic 

infection. 

Chronic  periostitis  may  begin  as  such  or  may  follow  the  acute  forms.  Its 
occurrence  usually  suggests  prolonged  irritation.  It  b  divided  into  ihe 
fibrous  and  ossifying  fi^rms.  \<\  fibrous  ptnosUtis  the  characteristic  feature 
is  the  transfonnation  of  the  periosteum  into  a  dense  fibrous  tissue,  closely 
adhering  to  the  bone.  It  is  seen  sometimes  in  chronic  ostitis  and  in  chronic 
inflammation  of  the  joints. 

Ossifying  periostitis  is  seen  sometimes  in  pregnancy,  in  tumors,  in  syph- 
ilis, and  in  tuberculosis  of  the  bones.  It  is  characterized  by  the  tbnuation. 
beneath  the  periosteum,  of  a  loose  bony  tissue  consisting  of  delicate  columns 
of  bone  with  marrow  substance  between  them. 

When  the  lx)ne-formation,  instead  of  being  limited  to  the  periosteum, 
extends  to  the  surrounding  connective  tissue,  it  is  caXXcd  periostitis  ossificans. 
The  change  probably  begins  in  detachment  of  the  osteogenelic  mefnl>rane 
here  and  there,  then  bone-formation  from  the  elevated  or  detached  perios- 
teum, and  the  subse(|uent  union  of  the  newly  formed  bone  to  the  underlying 
bone.  The  changes  may  be  circumscribed  or  diffuse.  Probably  iJie  hyprr- 
trophic  osteoarthropathy  seen  in  the  hands,  forearms,  legs,  and  feet  in  chronic 
tuberculosis  of  the  lungs  and  emphysema  depends  M\ton  similar  changes. 

Ostitis  and  osteomyelitis  are  almost  indissolubly  associated.  Ostitis 
signifies  inflammation  of  the  marrow,  spongy  tissue,  and  cortical  substance 
of  bone :  asteomyelitis,  inflammation  of  both  l>one  and  marrow.  The 
term  osteomyelitis  is  the  better,  since  it  is  almost  impossible  to  find  the  bone 
inflamed  without  involvement  of  the  marrow,  or  the  marrow  inflamed  with- 
out the  bone  being  affected. 

Osteomyelitis  is  infectious  and -it  times  seems  to  depend  ui>on  micro-organ- 
isms, which  are  disseminated  by  the  blood  and  lodge  in  ihe  vessels  of  the 
bones.  At  other  times  it  depends  upon  direct  infection  from  wounds  acci- 
dentally or  surgically  inflicted.  Not  rarely  it  dc|^nds  upon  previous  peri- 
ostitis. Staphylococcus  pyogenes  aureus,  iitreplocorcus  pyogenes,  the  lypbotd 
bacillus,  the  l>acillus  cob  communis,  the  gonococcus,  the  spirillum  of  relajt- 
sing  fever,  and  numerous  other  bacteria  have  been  obsen-ed  in  the  pus.  The 
disease  is  apt  to  follow  typhoid  fever,  scarlatina,  small-pox,  etc.,  and  is  more 
fre(|ueni  in  young  |jeople  than  in  those  beyond  middle  life. 

The  disease  usually  begins  in  the  marrow  cavity  of  the  long  bones,  but 
may  occur  in  the  short  bones,  or  even  in  the  flat  bones  of  the  skull.  The 
marrow  is  first  fouml  lo  be  deeply  congested  and  of  a  dark-red  color.  When 
the  lK>ne  is  sawn  through,  the  hyperemia  of  the  marrow  makes  itself  evident 
by  a  swelling  of  the  marrow,  which  causes  it  lo  bulge  outward.  Ijter  the 
hyperemia  is  the  cause  of  numerous  interstitial  hemorrhages.  In  the  niajoritv 
of  cases  there  is  more  or  less  suppuration,  the  pus  causing  the  marrow  to 
become  spotted  or  streaked  with  j^rayish-yellow.  From  the  medullary  cavity 
the  inflammation  may  extend  to  the  periosteum,  causing  inflammation  therr. 
and  extends  from  the  shaft  of  the  bone  into  the  epiphy'^es,  affecting  the 
spongy  substance  of  the  bone.  In  young  persons  the  inflammation  n^v 
cause  separation  of  the  epiphyses  from  the  shaft  and  may  extend  into  the 
joints.  The  pus  frequently  collects  in  small  pockets  or  abs<.:ess  cavities  in 
the  bones.  These  abscess  cavities  often  unite  to  fom»  large  pumleni  collec- 
tions in  the  bone.      In  ver)* severe  cases  wide-spread  necrosis  ma\  result. 

The  greater  number  of  cases  heal  by  resolution,  some  in  erosion  of  the 
l>one.  external  evacuation  of  the  pus,  necrosis,  and  then  a  chronir  inflamma- 
tory process  set  up  by  the  sevpiestrum.  Some  rases  are  fatal  in  consctpjenre  of 
pyemia.  Amputation  and  other  traumatic  forms  of  ostitis  are  apt  to  take  on 
a  gangrenous  character,  the  marrow  of  the  bone  softening  to  a  discolored. 


badly  smelling  mass,  and  the  bone  necrosing  lo  a  considerable  extent.  'ITie 
antiseptic  precautions  now  employed  in  surgery  make  traumatic  osftomye/itis 
an  infre«|uent  affection. 

The  extent  of  the  necrosis  that  may  follow  osteomyelitis  and  periostitis  is 
variable  according  to  the  severity  of  the  case.  In  xcry  severe  cases,  in 
which  the  t>eriosteuni  is  dissected  away  from  the  bone,  the  entire  shaft  may 
die»  while  in  rases  limited  to  small  areas  romi>araliveIy  little  necrosis  will  be 
observed.  The  dead  bone  is  known  as  a  srtjurstrum^  and  may  occupy  a 
central  position — that  is,  the  medullary  cavity  or  a  superficial  sub|)eriostea! 
one. 

The  reaction  observed  in  the  bone  in  close  jiroximity  to  the  diseased  areas 
is  interesting.  Within  the  bone,  where  the  effects  of  the  irritation  are  felt, 
there  frequently  develop  numerous  osteoclasts  which  invade  the  bony  sub- 
stance more  or  less  rapidly.  Upon  the  exterior,  where  the  periosteum  is 
stimulated,  the  osteoblasts  become  unusually  active  and  form  new  lamellaj 
which  are  not  so  regularly  distributed  as  normally,  Imt  are  often  deposited 
in  a  trabecular  form  suggestive  of  periostitis  ossificans.     In  this  way  the  hone 


Flii  295, —  Phosphonis-aecrosis  of  ihe  entire  lower  jaw  (Mcars). 


becomes  irregularly  shapen»  porous,  and  thinned.  The  focus  of  active  in- 
flammation IS  usually  accompanied  by  more  or  less  marked  raries,  or  molecu- 
lar death  of  the  bone,  by  which  the  pus  slowly  erodes  its  way  to  the  ex- 
terior, ni])turirig  through  the  soft  [jarts  and  leaving  sinuses  communicating 
with  the  .'^eat  of  disease.  Such  an  opening  is  often  described  as  a  cloaca, 
and  will  not  heal  if  a  se(|uestrum  l>e  retained  at  the  seat  of  disease.  As 
the  severity  of  the  inflanmuition  subsides  a  vigorous  new  tbrmation  of  bone 
is  sometimes  at tem[>tcd,  but  the  effect  of  the  setpiestrum  is  always  to  check  the 
effort.  If,  by  accidental  or  surgical  means,  the  sequestnmi  be  removed,  or 
if,  after  the  lapse  of  time,  it  be  absorbed  or  dissolved,  the  wound  heals 
kindly,  new  hone  is  formed,  ]^as.'^es  through  the  regular  develo[miental  stages, 
and  is  finally  finished  olT  to  ver>'  nearly  the  original  form  and  api>carance. 

Chronic  osteomyelitia  results  from  the  acute  osteomyelitis  chiefly  by  the 
continued  irrit;uio]i  of  the  retained  setjuestrum.  Sufficient  has  already  been 
sai(i  of  this  form  in  the  prereding  paragraph.  There  are,  however,  two  very 
important  changes  which  characterize  chronic  ostitis  which  are  not  seen  in 
the  acute  fonns.  They  arc  osteoporosis  and  hyperostosis.  Hoth  of  these  are 
seen  only  in  chronic  ostitis,  because  the  acute  forms  are  scarcely  of  long 
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enough  duration  for  their  development,  'llie  former  leads  to  unitsual 
sponginess  of  the  affected  bone,  the  latter  to  the  formation  of  bony  excres- 
cences or  outgrowths. 

Phosphorus. necrosis  of  the  bones,  which  is  seen  in  those  who  for  long 
periods  work  in  an  atmosphere  containing  ]>hosphonis.  The  disease  secnis 
to  result  from  the  entrance  of  the  phosphorus  into  (he  mouth,  where,  be- 
cause of  diseased  teeth  or  gums,  it  is  ahle  to  come  in  direct  contact  with  the 
bones  of  the  jaw.  The  disease  is  peculiar  in  that  it  attacks  the  maxillary 
bones  oftener  than  any  others.  It  seems  to  be  a  question  whether  or  not  the 
disease  can  occur  without  the  aid  of  bacteria.  In  all 
probability  they  are  always  present^  and  no  doubt  |>cr- 
form  their  i^tart  in  the  inflammatory  [jfotess.  The  first 
changes  seem  to  result  from  sclerosis  of  the  periosteum, 
which  is  followed  by  suppuration,  then  by  caries  and 
necrosis  and  exfoliation  of  the  necrotic  portions.  The 
disease  is  progressive,  extremely  destructive,  causes 
widespread  necrosis  with  cloaca  formation,  sinuses, 
and  fislulie,  and  may.  in  nire,  very  severe  cases  ulti- 
mately bring  about  complete  loss  of  the  inferior  max- 
illa. 

Ostitis  hypertrophlcans  is  seen  in  acromegaly.  It 
affects  the  tcnninal  portions  of  the  skeleton  in  young 
or  middle-aged  iiersons,  and  is  cliara*  terized  by  the 
fomiation  of  periosteal  osteophytes,  forming  irregular 
rounded  and  pointed  excrt^scences  sometimes  closely 
approximated,  sometimes  remote  from  one  another  on 
the  bones  of  the  hands  and  feet  especially,  son»etimcs 
the  bones  of  the  forearms  and  lower  legs. 
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OstltU  deformans  is  urli^r.ismf  wnihiy  chiracl- 
SorpTioii  of  the  hono  iojU.t/'orfsit)  and  change  cf  shoi 
chiefly  from  the  effect  uf  pressure.  It  is  someiimt-s  <■: 
imp  ostitis,  to  diffrrcntiatc  it  from  sclervtic  vUttit  or  < 
The  bones  effected  are  chiefly  the  femur,  bkull,  snd  «;pi 

The  osteopon»9)S  depends  upon  incrca>r:d  <!■    ■ 
bony  tissue.      It  may  be  observed  lioih  in  l)ie  *-pr>;  t 

bone.    The  condition  has  already  been  mctitioiiL  .  -:■ .;...,...y 

of  the  bunc. 

The  type  of  pressure  change  that  occurs  is  the  commonly  ot>> 
served  elongation  and  descent  of  the  head  of  the  femur   «t  the 
anatomic  neck  until  it  nssumes  a  horizontal  posilitifi.     WTim  the 
bones  become  vcr>  yielihng,  the  weight  uf  the  tn-ir!   r.if.-..   .    ..., 

presses  the  bodies  of  the  vertebra*  more  or  less.  -  .1 

column  becomes  bent  forward  to  nn  almost  k} ; 

The  disease  is  closrly  related  to  arthrttis  deforrnani!   au;( 

malacia. 

One  of  the  important  chan(*es  obser\-ed  In  bonrs  «..»., 
inflammation  for  n  length  of  time  is  that  uhich  ispnil 
gous  to  cicatricial  forma.tion  of  the  connective  tissue  ai  ,  ^ 

oittoscierxtUs.     It  may  occur,  without  any  nppan-nt  t 
nility  in  the  (ii|iloe  of  the  skull,  ciusmg  u  to  Iiecon;-  j 

dense;  ii  sometimes  constitutes  the  process  by  whieh  rarefied  bone  is  rcstortul 

Locil  sclerotic  areas  in  the  interior  of  bones  are  known  as  ftt(fi*tt>nn. 

OsteosclcroMS  always  occurs  nboat  carious  and  necrotic  are^s,  constituting  one  of  thri  rhicT 

means  by  which  the    sequestrum  is  surrounded   by  new  dense   bony  tissue.     OstroactcrtMic 

exostoses  of  ivorv-like  hardness  are  described  as  eburtiutUftts, 


Fig.  296. — Exostoses  of 
femur  (Onh). 
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Tuberculosis. — This  is  the  most  frequent  chronic  afleciion  of  the  bone?. 
It  usually  occurs  in  youth,  fretiuenlly  in  childhood,  and  is  one  of  the  most 
benign  forms  of  the  disease. 

The  most  fre(|tient  seals  of  the  disease  are  the  epiphyses  of  the  lonj;  bones 
the  wrist-  and  ankle-bones,  the  hip,  the  spinal  Lolmnn,  the  ribs,  and  the 
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phalanges.  It  may  occur  from  hematogenous  metastasis  to  the  bones  in 
tuberculosis  of  other  organs,  and  not  infreiiucntly  arises  from  extension  lo 
ihe  bones  by  continuity  of  adjoining  tul)crculous  tissue.  When  thed:sease 
is  of  hematogenous  origin,  it  may  0(.cur  in  ihe  form  of  minute,  disseminated, 
mihary  tubercles  as  [;art  of  general  miliary  tuberculosis  ;  or  ii  may  begin  in 
the  interior  oi  the  bone  in  the  medullary  substant  e.  If  it  be  of  periosteal 
origin  by  direct  extension,  it  is  of  superficial  occurrence.  The  disease 
spreads  more  rajiidly  in  the  spongy  tissue  than  in  the  denser  tissue,  and 
when  fir^t  observed  in  the  cortical  substance,  soon  extends  to  the  porous 
pans  of  the  bono.      From  the  bone  it  is  jirone  to  invade  the  joints. 

The  disease  begins  with  the  formation  of  the  usual  nuliary  tubercles, 
which  are  chielly  observed  in  the  marrow  or  in  a  newly  formed  granulation 
tissue.  1  hey  cMcnd  in  all  directions  by  InuphogeniL  extension,  and  thus 
invade  the  Haversian  canals,  extending  into  compact  as  well  as  spongy  struc- 
ture. AVherevcr  the  tubercles  form,  the  bone  sufrei"s  front  one  or  another 
of  several  complications-  Son»etimes  the  iiillanunatory  hyjieremia  and  reac- 
tion are  suftiricnt  10  stimulate  the  osteorlasts  to  unusual  activity  and  so 
absorb  the  bone  in  a  manner  described  as  hcttmir  erosion ;  at  other  times 
the  coagulation  necrosis  and  degeneration  bring  about  caries,  there  prob- 
ably being  no  condition  in  which  caries  is  so  lre(]uent  a^^  in  tuberculosis 
of  bone.  I'inaily,  the  formation  of  tubercles  in  the  Haversian  canals  some- 
times occhidcs  the  blood  vessels  of  the  l>one,  and  causes  an  anemic  area 
corresponding  to  their  distributions,  in  which  the  bone  undergoes  necrosis 
in  a  more  or  less  well-marked  conic  area.  Together  with  the  carious  and 
necrotic  changes  which  increase  the  size  of  the  spaces  within  the  bone, 
granulation  tissue,  niulti[ilication  of  tuben  les,  cheesy  degeneration,  etc., 
occur. 

The  eroding  process  leads  to  the  formation  of  a  mass  of  detritus  which, 
when  external  to  the  bone  or  escaping  from  it  through  carious  openings,  in- 
filtrates the  soft  ])arts  and  forms  what  is  clinically  known  as  a  ivA/ (/i^jtvjj. 
From  the  openings  in  the  bone  fungous  granulations  fret|uently  project. 
The  collected  ]>roducts  forming  the  cold  abscess  do  not  excite  much  reactive 
inflammation  in  the  affected  tissues,  but  gravitate  along  muscle-sheaths  and 
tendons,  often  roming  10  the  surfa(  e  at  remote  pans  of  the  body,  as  in  the 
psoas  abscess  of  spinal  tuberculosis,  or,  as  it  is  often  called,  Potf  s  Msease. 
The  erosion  of  the  comi>act  and  spongy  tissues  of  the  bone,  with  the  open- 
ings which  sooner  or  later  connect  the  interior  of  its  marrow  cavity  with  the 
exterior,  cause  much  defonnity  ;  but  additional  deformity,  in  the  form  of 
thickening  and  ]>orosity,  is  brought  about  by  the  periosteal  changes.  The 
erosion  and  perforation  of  the  bone  are  analogous  to  cavity  fonnation 
in  the  lungs.  The  actually  diseased  periosteum  takes  no  part  in  the 
change,  becoming  either  tuberculous  or  degenerating  ;  but  the  periosteum 
just  beyond  the  invaded  tissue  being  stinnilaled,  shows  the  changes  known 
as  ossifying  periostitis^  with  much  newbonc-fomiation  by  which  the  bone  is 
greatly  thickened  and  becomes  unusually  ix)rous.  This  condition  is  fre- 
quently called  spina  ventosa.  The  exact  extent  of  the  defonnity  depends 
upon  the  size  of  the  osteophytes  formed. 

After  the  evacuation  of  the  products  of  disease  tuberculosis  of  the  bones 
not  infre<}ucntly  recovers,  the  bone-formation  of  the  ])enosteum  serving  to 
rejilace  much  of  the  lost  tissue.  The  bone,  however,  often,  if  not  always, 
remains  much  deformed.  When  groups  of  I>ones,  such  as  the  verlebnE.  are 
affected,  the  loss  of  substance  is  frequently  followed  by  collapse  and  a  general 
deformity  of  the  liody  in  the  form  of  kyphosis^  iorJosis,  etc. 

Amyloid  disease  is  apt  to  form  a  serious  complication  of  tuberculosis  of 
the  bones. 
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Syphilis  of  the  bones  may  be  of  hereditary  or  ac(]uired  origin.  When 
acquired,  it  constitutes  a  feature  of  the  tertiary  form  of  the  disease.  The 
bone  jjains  and  rheumatic  symptoms  of  secondary  syphilis  are  not  a±>sociated 
with  any  definite  structural  alteration  of  the  bones. 

The  lesion  of  hereditary  syphilla  is  a  peculiar  and  characteristic  €fsU&- 
chondritis.     It  is  characterized  by  an  increased  width  of  the  zone  of  calci- 


Fic.  397.— Syphilitic  osieocbondritis:  a,  a.  Line  of  ccUulsr  infihration  ai  epiphyseal  juactVoa 

(Ortli). 
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fication  between  the  diaphysis  and  epiphysis  of  the  long  bones,  and  by  a 
tendency  for  its  tissue  to  extend  irregularly  and  in  a  jagged  manner  into  the 
cartilaginous  tissue,  and  to  be  here  and  there  interrupted  by  uncaJcified  areas. 
The  formation  of  the  marrow  cavity  is  not  bounded  by  a  sharply  defined 
straight  line,  biit  the  ossifying  tissue  extends  irregularly  into  it.  The  bony 
lamellre  of  the  diaphysis  are  delicate  and  insufficiently  develo^)ed,  and  the 

calcifying  zone  shows  a  whitish  or  red- 
dish-white color,  and  has  a  peculiar  con- 
sistence. The  newly  calcified  tissue  is 
porotis. 

In  marked  degrees  of  the  disease, 
sometimes  designated  as  a  s^comi  sta^e, 
the  condition  greatly  resembles  rachitis. 
Sometimes  the  tissue  is  soft  and  gelati- 
nous. The  most  marked  degree,  some- 
times called  the  ihini sta^e,  ischaracteri/ed 
by  the  formaiion  of  an  irregular  layer  of 
well- vascularized  granulation  tissue  be- 
tween the  diaphysis  and  the  cartilage, 
having  a  reddish  or  grayish-yellow  color. 
Tbis  sometimes  becomes  purulent  and 
constitutes  the  yeiiow  lim^  one  of  the 
well-known  signs  of  congenital  syphilis. 
Us  ultimate  outcome  may  be  the  actual 
spontaneous  separation  of  epiphysis  and 
diaphysis.  The  point  liest  adajUed  for 
the  study  of  this  lesion  is  the  lower  end 
of  the  femur. 

Acquired     syphilis    manifests     itself 

chiefly  in  ihe  form  of  gumma,  followed 

by  caries  and  necrosis.     It  occurs  princi|)ally  in   the  tertiary  stage  of  the 

disease,  and   may   be  superficial — syphiiitic  periostiiis—Qx   deep — syphiiidc 

osteomyeiitis. 

Syphilitic  periostitis  MswdWy  ocXMr%  in  the  periosteOm  covering  the  shafbt 
of  the  lung  bones.  It  seems  to  select  by  preference  those  bones  which  arr 
very  sni)erficially  situated,  as  the  sternum,  scapula,  tibia,  clavicle,  ulna,  ribs, 
and  cranium  ;  it  may  be  determined  by  contusions  or  other  slight  injuries  of 


Fig.  ac)8. — Syphiliiic  osteochondritis; 
Ihc  irregular  liroad  line  of  ossilicacion  !> 
wi;||  lihowD.  From  nn  infnnt  which  dieiJ 
from  coDgcnilai  syphilib  (Hektoen). 
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the  bone.  Next  to  the  bones  above  enumerated,  the  phalanges  seem  to  have 
the  [vreferente.  It  l>egins  in  a  rather  wide-sjjread  cellular  infiltration  of 
the  dceijer  structure  ol  the  fjeriosteuni,  and  in  the  formation  of  an  incon- 
siderably elevated  swelliIlg^  The  cells  soon  undergo  the  well-known  gummy 
necrosis.  If  the  cellular  infiUration  be  wide-spread,  the  necrotic  changes 
may  ocmr  in  local,  scattered  areas  only.  The  subjacent  bone  is  eroded, 
sometimes  becomes  carious,  and  often  susUiins  a  superficial  necrosis.  I'pon 
large  flat  bones,  like  those  of  the  skull,  the  changes  are  more  marked  than 
elsewhere.  The  outer  table  is  first  affected  and  becomes  carious  ;  the  diploe 
is  next  invaded,  and  the  inner  table  may  also  suffer.  The  disease  some- 
times descends  even  to  the  dura  mater.  The  bone  is  rarely,  if  ever,  uni- 
formly affected,  but  the  disease  occurs  first  in  small  local  areas,  which  in- 
crease in  si/e  and  number,  and  oltcn  become  confluent,  so  that  the  entire 
surface  of  the  bone,  or  indeed  of  the  whole  skull,  may  show  signs  of  the 
destructive  process.  While  the  disintegration  is  progressing  in  parts  it  is 
healing  elsewhere,  so  that  the  nature  of  the  lesions  discovered  at  autopsy  is 
varied. 

Ssfhiiitk  <}st€omyf litis  is  rare  in  the  long  bones,  and  is  said  (o  be  most 
frequent  in  the  diplue  of  the  skull  and  in  the  phalanges.  It  is  characterized 
bv  the  formation  of  single  or  multiple,  large  or  small,  yellowish  or  gravish, 
fibrous,  gelatinous,  or  purulent  areas,  in  which,  together  with  the  coagula- 
tion of  the  exudate,  caries  and  necrosis  of  the  bone  may  be  observed. 

The  process  of  repair  in  this  syphilitic  afl"ection  of  the  bones  is  not  long 
delayed,  as  a  rule,  but  advances  with  the  extension  of  the  disease.  It  is 
most  evident  at  the  .surface,  where  osteophytes  are  produced.  The  final 
outcome  of  the  process  is  usually  either  osteoporosis  or  osUosc/f/osis,  unless 
death  from  intercurrent  aflTeclion  takes  place.  Periostitis  ossificans  frequently 
occurs. 

The  cicatrices  which  are  subsequently  observed  are  rounded,  more  or 
less  stellate,  and  are  frequently  depressed  in  the  center. 

Laprft  is  accompanied  by  osseous  lesions  pnrtly  dependent  upon  the  leprous  I«ion*  ihem- 
selvf^s.  and  partly  upon  local  infections  resulting  from  the  anesthcsi.1  nnd  involuniflr>*  injuries 
likclv  \o  be  inflicted  in  ctinscqiience.  The  Irprous  lesions  consist  of  nodulnr  formation*  in 
(he  marrow  and  consequent  ostvomyelitis.  The  complicatiors  are  chiefly  characterised  hy 
nrcrnsis,  nnd  not  infrequently  lead  to  loss  of  the  phalanges  and  marked  consequent  deformity 
—'Jeprii  piufi/iiHS. 

Aotlnomyeoils  is  not  Infrequent  in  the  jaW'Ifones  of  infected  animtils.  It  is  chiefly  char- 
acterized  by  a  suppurative  osteomyelitis  and  ostitis,  with  more  or  leas  carles  and  necrosis. 
Upon  microscopic  cxnmiiiatton  the  ray  fungi  are  likely  to  be  found  within  the  inlra-osseous 
abscesses  in  the  br.ne. 

Tumors  of  Bone. — The  primary  tumors  of  bone  are  exclusively  of 
the  connective-tissue  type.  Secondary  epithelial  tumors — carcinoma — arc 
not  infreijuent.  The  tumors  always  originate  either  from  the  fteriosteum 
or  from  the  marrow,  and  at  once  divide  themselves  m\o periosteal  and  myrlo- 
gmii  forniis, 

The  periosteal  tumors  develop  fnmi  the  ostcogcneiic  layer  of  the  ]>eri- 
osteum  and  lie  between  tlie  bone  and  its  membrane;  more  rarely  they  de- 
velop from  the  periosteum,  embracing  all  its  layers.  The  bone  substance  is 
usually  embraced  in  the  tumor,  but  may  lie  beneath  it  and  escape  involve- 
ment altogether. 

Myelogrenic  tumors  may  be  circumscrilx*d,  but  more  frequently  invade 
the  bone  gradually.  Their  pressure  upon  the  bone,  or  their  extension  into 
it,  is  likely  to  produce  lacunar  atrophy,  much  resembling  halisteresis  ossium. 
As  the  bone  is  destroyed,  new  layers  are  usually  formed  by  the  periosteum, 
so  that  unless  the  tumor  grow  very  rapidly,  it  remains  incased  in  a  well- 
fomied  but  much  distended  bony  incasement.     When  the  surrounding  bone 
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l>ecomes  very  greatly  attenuated,  a  condition  is  produced  described  by  the 
oUIer  writers  as  spina  t>entosa,  in  which  the  bone  crackles  beneath  the  fingers 
when  crushed. 

Osteoma  is  a  tumor  in  which  bony  tissue  is  the  chief  histologic  clement. 
These  iiimors,  having  already  been  discusseil,  need  not  be  again  considered 
(see  Osteoma). 

Fibroma  usually  grows  from  the  periosteum,  though  it  may  develop  tn 
the  marrow.  It  occurs  in  the  mouth,  nose,  and  pharynx,  from  the  bones  of 
the  skull.  Occasionally  it  is  seen  elsewhere,  as  upon  the  buttock  and  ex- 
tremities. The  tumor  is  nodular  in  shape  and  may  be  [>olyi>oid,  especially 
in  the  nose  and  pharynx,  and  may  be  telangiectatic. 

Chondroma  may  develop  from  the  periosteum  or  in  the  interior  of  the 
bones,  from  i:artilage  remnants  still  unossified.  They  arc  most  frciiuent  in 
the  bones  of  the  hands,  feet,  and  extremities.  Sometimes  ihey  grow  from 
the  cranial  liones.  They  are  asually  tumors  of  youth  and  childhood,  and 
are  generallv  multiple.  The  nutltipie  entk\^emms  chimJroma  causes  the 
greatest  defomiity  of  the  parts  affected  and  often  renders  the  individua] 
helpless. 

Large  choridrous  tumors  also  grow  from  the  scapuKne  and  from  the  rib&. 
They  are  usually  conij)Osed  of  aggregated  masses  of  ciinilage,  fairly  well  ^*as- 
culari/ed,  though  they  fre'iuenlly  undergo  softening  and  may  become  C)*stic. 
ll  is  not  unusual  for  them  to  attain  the  size  of  a  man's  head. 

Myxoma  and  romhinations  of  myxoma  an<l  fibroma  also  develop  from  the 
periosteum.     Lipoma  and  angioma  are  rare  tumors  of  the  bone. 

Sarcoma -osteosarcoma —is  the  most  im]>ortant  and  perhajis  the  most  fre- 
quent bone  tumor,  and  is  the  only  malignant  primary' growth.  X'arious  forms 
of  sarcoma  occur  in  connection  with  bone,  the  spindle-cell  and  giant-cell 
forms  probably  being  most  freiiiient.  Round-cell  sarcoma,  angiosarcoma, 
and  pigmented  sarcoma  occur  ocrasionally. 

The  giant'Ci'il  sarcoma  is  ipiite  frequent  as  a  central  tumor  of  the  lower 
jaw,  where  it  is  sometimes  descrilied  as  an  epuiis.  It  occasionally  occurs 
in  the  upjjer  jaw,  ami  more  rarely  at  the  ci)iph>'ses  of  the  long  liotio-. 
Giant-cell  sarcoma  may  also  occur  from  the  (>erioslcum.  It  is  usually  singltr, 
though  it  may  be  multiple. 

Sftitufie- cell  sarcoma  grows  from  the  periosteum  and  forms  nodular  tumors 
which  may  become  large.  They  do  not  invade  the  bony  sultetancc,  as  a 
rule,  though  they  may  grow  from  the  marrow  suljstance,  when  they  are  much 
more  destructive.  Rounti-ccH  sarcoma  usually  grows  from  the  medidlar\' 
substance,  rapidly  infiltrating  and  rarefying  the  bone.  As  it  grows  the  bone 
becomes  more  and  more  expanded  and  thinner  and  thinner,  until,  sometimes 
after  a  great  size  is  attained,  the  bony  c^jwnle  ruptures  and  the  tumor  in- 
vades the  soft  parts.  After  the  rupture  and  inx-asion  an  ossifpng  periostitis 
continues,  with  the  formation  of  new  trabeculie  of  bone. 

.\  imrlicular  variety  of  sarcoma  of  hone  is  described  as  oT/r^/./j.infc«rf.    It  tisunUy  dr\  i  :    y.\ 
tipnn  (he  cn«is  of  the  long  bones  from  the  perio«iemn,  nnM  is  chrtrdctcriecd  hv  iN*?  frrn.    ■     -i 
of  osteoid  tissue,  and  appears  to  be  quite  mixed,  pnrts  of  it  brm^  fibrous,  p.i 
parts  •)sieoid.     There  is  no  rejjularitv  as  to  the  nmotinl  of  bone-(omi.i!ii)n  ih;v 

somirtimes  a  few  spicules  only  Ijeing  observed,  and  sometime*  dcnw*.  ivory-hl.' ^ ,.^ 

formed. 

A  diffuse  fonn  of  sarcoma,  or  at  least  of  sarcomft-ltke  tumnrc.  whfrh  nffrcH  mnnv  honea 
and  I'Ventuilly  !>ecornes  quite  general,  »  th;it  known  .is  mitf<>m>i  or  »nv  ' 

Tlu*  "li-icavc  iifTecis  (he   mnrruw  sutwinnce  and  iH-ciirs  in  tl»rf»nn"'F  liHtes 

or  dilTuiiC  hyperplasia  of  the  mnrrow.    In  the  neighhnrhoo^I  nf  the  tumor  '■  ■  t  .. 

sue  atrophies,  and  it  is  only  rarelv  that  much  new  tione  is  formed.     'Ptr- 
are  the  skull,  spinnl  cohimti.  pelvis,  nbs,  etc..  which   may  be  filled   « 

tumors  eroding  ihc   bone  and   causing  irrequtarly  shaped  rirfircl"*.  from  mIiuM    ilic\   -.i_axuijy 
project.    Th<^  microscopy  of  the  tumors  has  been  considered  m  Uu-  section  on  Tumors. 


EndotheUoma,  perithelioma,  and  ansjosarcoma  are  occasionally  seen 
growinjj;  from  the  l)onos  of  ihc  skull  and  extremities. 

Chloroma,  a  form  of  |jeriosteal  sarcoma  characteri/.ed  by  a  greenish  or 
gray  color,  is  occasionally  seen. 

Carcinoma  of  bone,  as  has  been  said,  is  always  secondary. 

Cysts  of  l>ones  are  usually  lomicd  by  softening. 

Parasites  of  bone  are  rare.  Both  ihc  Ta-'nia  echinococcus  and  Cysti- 
cercus  lellulosa;  have  heen  described. 

Fracture  is  sohiiion  of  the  continuity  of  the  osseous  tissue.  Its  most 
common  cause  is  traiimaLism,  which  may  act  directly,  crushing  the  bone,  or 
indirectly  llirou^'h  iranstnitted  leverage.  At  limcs  fraciiire  may  depend  u|X)n 
excessive  ixuiscular  activity,  the  strength  of  the  bones  being  insufficient  to 
sustain  strain.  Disease  jiredisptjses  to  fracture  by  changing  the  composition, 
structure,  shajje,  and  position  of  the  bones.  Age  |)rcdis[.>oses  to  fracture 
because  of  the  mineralization  of  the  lx)nes 

The  bones  of  adults,  ibr  the  most  fiart,  break  with  clean  edges  ;  those  of 
children,  with  fibrous  connections,  causing  them  to  be  termed  greett-stick 
fractures. 

Fractures  may  Ik;  single  or  niiiltiple.  A  fracture  which  has  a  single  plane 
of  pas.sage  through  the  bone  and  divides  it  into  two  fragments  is  called  a 
simpU fracture.  A  committuteti fracture  is  one  passing  through  the  bone  in 
several  planes  and  dividing  in  into  several  fragments.  When  the  fratture 
communicates  with  the  exterior  of  the  body  through  a  wound  o%  the  soft 
j>arts.  it  is  called  a  compoutui fracture.  Any  fracture  in  which  inflammation, 
necrosis,  or  other  pathologic  change  occurs  is  called  a  cornp/icatett fracture, 

REGENERATION  OF  BONE-HEALING  OF  FRACTURES. 

Tlip  means  hy  which  fractures  and  wounds  of  hones  recover  arc  easily  understood  by  any 
one  lamiliar  vriih  ihe  dcvelopmenutl  stages  of  Iran e,  and.  therefore,  needs  but  superficial 
dcscripiion. 

The  Kohition  of  the  continuity  of  the  shaft  of  a  long  bone  Is  invariably  attended  by  lacera- 
tion of  the  periosteum  and  cndosteuiii,  rupture  of  the  blood  vessels  of  the  periosteum  nnd 
often  nf  ihe  bone,  and  more  or  less  contminution  of  the  soft  pnrts.  The  immediate  result  ts 
intpfstttint  hrmorrhage,  followed  hv  reactive  indnmmation  of  the  tissue.  Lcukucytcs  htgin  to 
collect  in  the  suffused  area,  in  which  red  bloud  corpuscles  and  tissue  remnanis  abound  in  pmc- 
ess  of  destnictlon.  As  the  detritus  becomes  more  and  more  broken  up  the  phagocytes  scav- 
enge the  tissue,  removing  all  the  odds  and  ends  of  tissue  presrnt. 

A!x>ul  the  second  day  after  the  fracture,  while  the  leukocytes  nn*  actively  at  work,  the  cells  of 
the  lacerated  and  shreded  periosicum  and  of  the  neighboring  healthy  periosteum  and  endosteum 
begin  to  proliferate  and  form  a  rather  dense  tissue,  suggestive  of  the  early  stages  of  a  cicatrix. 
Instead  of  the  cells  Ijeing  fiV>ru!jliists,  however,  they  arc  osteoblasts,  and  instead  nf  a  fibrous 
scar,  they  form  bone.  The  formation  is  an  osteoid  tissue  partly  formed  through  mtermedinte 
hyaline  cartilage,  the  osteoblasts  surrounding  themselves  with  chondrous  substance  which 
later  calcifies.  Tins  osteoid  tissue  is  known  clinically  as  itillus.  ut prm-hioHal caiius.  It  differ* 
from  bone  in  that  it  is  without  Haversian  systems  and  is  not  distinctly  laminated,  The  callui 
forms  in  larger  or  smaller  amuunts,  according  to  the  peculiarities  of  the  individual  case,  and 
is  evidently  nothing  more  than  &'  lumponry  framework  to  support  the  bone  until  firm  tinioa 
occurs.  Its  formation  begins  as  early  as  the  fourth  day,  and  by  the  end  of  the  first  week  the 
!»ne  is  quite  well  suppnricd  t»y  it.  Surgeons  are  acctislnmed  to  divide  the  callus  inin  thcW*^ 
and  /»/«  callus,  the  former  being  external  to  the  bone  surrounding  the  seal  of  fracture ;  the 
latter  ascending  a  short  distance  up  ond  down  the  medullary  c.wity  of  the  shaft  from  Ihc  seat 
of  fracture.     Technically  these  are  also  called  periastcnl  av.A  my€tog<nic  calttts  respectively. 

Callus  is  also  spoken  of  as  ^rtn'tjumai  cuNvs,  which  is  bone- formal if^m  in  excess  of  what 
will  be  subsequently  needed,  and  definitivt  caitus.  which  occurs  between  the  enrls  of  the  bone, 
where  it  must  subsequently  remain. 

Thus  far  the  bony  fonnation  about  the  seal  of  fracture  is  a  considerable  sited,  shapeless 
ranss  of  §pong>',  atypical,  osseous  or  osteoid  tbsue,  incapable  of  resistance  and  forming  a  vny 
feeble  bond  of  union. 

During  the  period  in  which  the  callus  has  been  forming,  vessels  have  l»een  extending  Into 
it,  exactly  as  they  do  in  ihc  embryonal  bone-fprmaiion.  Tlie  vessels  descend  into  il  from 
the  periosteum,  from  the  endosteum.  nnd  from  the  splintered  ends  of  the  bones  themselves, 
and  until  this  occurs,  thcprm-ess  dors  not  pass  beyond  (he  stage  of  nsteoid  tissue  formation. 
With  Ihe  completion  of  the  vaacularijration  the  true  bone-formation  begins  by  the  formation 
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of  bony  Umellas  about  the  vessels  and  ihe  establi&hmeni  of  Haversian  systems.     In  this  moa- 

der  ihe  callus  between  and  immediately  about  the  ends  of  the  bone  is  tran<-~— ^  -^  -  *-  '  -njc, 
strong  bony  ti:»suc.  whicli  requirt-s  weeks  for  its  ptirfevliun.     The  new  pci:  joe 

bridgtrs  ihc  intervals  between  the  fragments  and  unites  m  a  common  ni-  r*  or 

spicules  which  hnvc  not  lost  vitaiilv- 

The  union  is  now  complete,  and  the  bone  once  more  functional.  The  spindle'sfaaped  en- 
largement that  results,  however,  is  a  hindrance  to  the  perfect  use  of  the  pans,  n"  '  '"^  --fore, 
afit-r  a  tunc,  .ibsorplitin  b'--gins.  and  by  the  activity  of  osteoclasts  Ihrougb   cxa  n>e 

method  as  that  seen  in  the  primitive  develupmeni  i>f  bone,  the  callus  is  nemovoi  i    nc- 

lion  h.is  been  fulfilled.  The  absorption  process  extend;*  overyears,  and  results  in  Uiv  c-umplctr 
removal  of  all  callus,  myelogenic  and  periosteal,  m  the  rounding-ofi'  of  all  an;^les  and  comm. 
and  thL*  smuothmg  of  edges  and  surfaces  until,  after  a  few  years  hav.-      '  '  "  ..u- 

matL'd  simple  fracture  ra  ly  be  -so  perfectly  repaired  that  it  m.iy  be  Oe- 

termine  its  exact  ^eal.     Such  bond's,  when  split  by  a  saw,  also  show  an  _  :r.iw 

cavity.  Tlie  fragments  of  comminuted  fractures  may  unite  with  the  caUus  «»U  coier  ini«  the 
bone  again,  or  may  be  absorl»«d.  If  this  union  be  irregular  and  points  or  angles  project.  ih<sc 
arc  later  rounded  off. 

In  the  forearms  and  lower  Urabs,  when  both  bones  are  fractured,  it  is  not  uo^'ommoa  fcjr  a 
synostosis  or  union  of  the  four  fragments  to  tike  place  and  cau^e  a  permnncnt,  ibougb  net 
always  troublesome,  deformity. 

Widely  separated  endi>  of  bone,  bones  fractured  in  the  cavity  of  joints,  as  Ibe  anmtomtc 
necks  of  the  femur  and  humerus,  fail  to  unite.  Fractures  in  badly  nourisbed  persons  mid 
intr.icipsular  fractures  fail  to  unite  bet^ausc  loo  little  callus  is  formctt.  Similar  Ciilurrs  tjf  timun 
occur  at  times  in  manismus,  senility,  infectious  diseases,  etc.  Wlien  o>-.rous  luiion  foUs,  the 
ends  of  the  bones  may  be  Joined  by  firm  connective  tissue— /f«</^JM«'u— or  by  loose  connec- 
tive tiuue,  which  permits  of  mntiori  at  the  scat  of  fracture — f>stHdartKroih,  In  the  ttttcr  case, 
a  real  new  joint— ^i-jr/Aryjw — is  formed,  u*u;illy  so  constituted  that  one  rounded  frugTiiriit 
fits  into  .nn  excavated  fragment,  the  two  being  surrounded  and  separated  by  connective  tissue 
corresponding  to  a  capsular  ligament. 

The  length  of  time  occupied  by  ihi.*  hcaJing  of  fractured  bones  has  been  found  to  be  about 
two  weeks  for  a'  broken  phalanx,  three  weeks  for  a  broken  rib.  five  weeks  for  a  fonearm.  six 
weeks  for  the  upi>er  arm,  seven  weeks  for  the  tibia,  ten  weeks  for  the  thigh,  and  tvrelve  weeks 
for  the  neck  of  tlie  femur.  Healini;  takes  place  more  rapidly  in  children  and  in  healtliy  per- 
sons than  in  those  advanced  in  ye.irs  or  weak. 


DISEASES  OF  THE  JOINTS. 

Fatty  degeaeratloa  of  tlic  canil.igc  cclU  i*.  occa-'.i(»n.illy  obsen'cd  in  senility  and  in  inflam- 
matorv  atfections. 

Amyloid  disease  affects  the  cartilage  cells,  their  capstiles,  and  the  matrix  of  ihe  canil^e. 
tran-forminif  llieni  into  .iinyloid  suhst.incc. 

Mineralization  of  ihc  cirtilagfs  o^  the  joints  occurs  in  senility  and  gout,  or  arthritis  uric  a. 
in  w[iii:h  ihoy  liccomc  inliltrated  with  <knlts  of  uric  acid  or  c^dcium. 

Pigmentation  often  follows  hcmorrhiige  into  the  joints.  Tlie  cartilage,  capsular  ligament, 
and  tendon  attachments  are  sometimes  saturated  with  a  brownish  or  blackish  pigment.  The 
confluinn  IS  soru«iinncs  .spi>kon  of  as  or.hroiuMUi. 

Chondromalacia,  or  softening  of  cartilage,  seems  to  depend  upon  loss 
of  the  cohesivencis  of  the  fibers  of  which  it  is  composed,  so  that  the  sur&ce 
frays  out  and  its  natural  smooth  polished  appearance  changes  to  velvety. 
The  substance  is  at  the  same  time  softened  and  often  pigmented.  Chon- 
dromalacia occurs  in  senile  and  inflammatory  conditions.  It  may  l>e  stir- 
ceetied  by  more  tiestnictive  conditions,  such  as  local  erosion,  fissures,  and 
cracks,  and  sometime^  cystic  colliquation. 

Under  this  head  it  may  be  well  to  mention  abrmioHy  mucotis  de^enfra- 
Hon,  caries^  and  mcrosis^  all  of  whiih  afTect  the  cartilages  of  the  joints. 
The  necrotic  fragments  usually  develop  into  true  seiiuestra. 

Regeneration  of  cartilage  is  seen  in  fmctiirc,  conttision,  luxation,  and 
the  bke.  (^'arttlaj^e  heals  by  the  formation  of  connective-tissue  cicatrices^. 
Small  frag^mcnts,  if  detached,  remain  as  free  bodies  in  the  joints, 

Hyperemia  of  the  anicular  cartilages  is  seen  in  traumatic  injuries,  in 
mild  irritative  conditions,  and  in  the  beginning  of  infectious  and  gouty  dis- 
eases. The  condition  first  and  most  plainly  manifests  itself  in  the  s>iiovia] 
membranes,  which  are  pinkish  and  injected  ;  next  at  the  edges  of  the  arti<ru- 
lar  caiiilages.  The  amount  of  synovial  fluid  is  increased  and  more  watery 
than  normal.     It  is  one  of  the  chief  characteristics  of  articuhr  rheumatism. 
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Hemorrhage  into  ihe  joints  is  not  infrei|uent  after  injury.  Small  hem- 
orrhages may  also  occur  in  inflammation  and  in  the  htniorrh:i^c  diatheses. 
Acciuiiulations  of  hlood  in  the  ioinl,  from  whatever  cau^^e,  are  called  //<'w- 
arthroscs.  I'he  condition  is  unimportant  unless  aciomiianied  by  infc(  tlon. 
The  blood  slowly  disintegrates  and  is  absorbed,  leaving  the  tissues  more  or 
less  deeply  pigmented. 

Arthritis,  or  inflammation  of  the  joints,  is  a  frequent  and  impor- 
tant disease.  It  may  depend  ujion  traumatic  infectious  conditions  or  upon 
hematogenous  infections  in  such  diseases  as  scarlatina,  pyemia,  typhoid, 
gonorrhea,  etc.  In  some  cases  the  bacterium  of  the  primar)'  disease  is  the 
cause  of  the  secondary  joint  trouble  ;  in  others  it  depends  ti]»on  complicating 
organisms  that  enter  a*  cidentally.  The  disease  always  first  and  chiefly 
affects  the  synovial  membrane,  spreading  to  the  cartilages  much  later. 
Synovitis  \ii  limited  to  tlie  synovial  membrane ; /tf/;t/r//i/;//>  affects  all  the 
structures  of  the  joint. 

Serous  arthritis*  sometimes  also  called  hydrarthrosis  arutusy  is  character- 
ized by  .serous  effusion  into  the  joints.  The  synov  ial  inemltrane  is  congested, 
swollen,  and  cdunxatous       Recover)'  is  usually  simple  and  by  absoq^ion. 

Serofibrinous  arthritis  resembles  the  serous  form,  but  is  coniplu  ared  by 
the  presence  of  fibrin.  In  some  cases  the  exudation  is  chie!ly  tibrinous. 
As  there  is  nmch  greater  difficulty  in  ab^o^bing  fibrin  than  serum,  cases  of 
this  variety  are  prone  to  rnn  a  longer  course  and  be  complicated  by  fibrous 
adhesions  built  u[i0n  the  original  fibrinous  connections, 

A  form  of  serofibrinous  arthritis  in  which  the  synovial  membrane  becomes 
adherent  to  the  arrictilar  cartilages  and  spreads  over  them  like  a  vascular 
memlirane  is  sometimes  destribed  as  arthntis  pannosa  ox  synovitis  pan fwsa. 

Purulent  arthritis  is  the  nmst  serious  form  of  joint  inflammation.  It 
maybe  limited  to  the  synovial  membrane,  but  is  more  apt  to  affect  the  entire 
joint.  The  synovial  membrane  is  red  and  swollen,  covered  with  fibrin  and 
leukocytes.  The  joint  cavity  is  filled  and  more  or  less  distended  with  pus^ 
and  in  severe  cases  the  cartilages  are  softened,  eroded,  carious,  and  even 
necrotic.     Perichondritis  may  occur  with  peri-articular  abscesses. 

The  acute  arthritis  may  recover  by  resorption,  and  even  in  the  extreme 
form  of  purulent  inflammation  may  leave  no  structural  changes.  On  the 
other  hand,  even  the  most  simple  serous  form  may  become  chronic.  The 
serous  and  serofibrinous  forms  show  changes  in  the  quality  of  the  exudate. 
wh)ch  becomes  more  or  less  gelatinous  or  even  colloid  in  api^earance.  The 
fibrinous  form  is  accompanied  by  tibrotis  adhesions,  while  the  purulent  form 
may  invade  the  cartilages  and  cause  more  and  more  destruction.  The  essen- 
tially chronic  forms  of  arthritis  have,  however,  a  quite  different  etiology,  and 
must  be  separately  considered. 

All  severe  ca.ses  of  arthritis  end  in  the  formation  of  adhesions,  fibrous  in 
ordinary  cases,  bony  in  destnictive  cases.  The  former  inhibits  the  use  of  the 
joint ;  the  latter  obliterates  it.  Kither  condition  is  known  as  ankylosis ;  the 
former  as  fibrous,  the  latter  as  bony,  ankylosis. 

Acute  polyarthritis,  or  acute  articular  rheumatism,  is  an  acute  febrile 
disease  characterized  by  painful  intlammntion  of  one  or  many  joints.  'I*hc 
affection  is  commonly  believed  to  be  infectious,  and  conflicting  results  have 
followed  bacteriologic  investigation.  As  a  rule,  staphylococci  have  been 
cultivated  from  the  effusion  into  the  joints,  though  some  observers  have  dis- 
covered bacilli,  and  others,  gonococci.  The  sj>e<ific  organism  has  not  been 
determined,  and  knowledge  of  the  etiology  of  the  disease  has  thus  been 
retarded.  In  gonorrhea,  metastatic  inflammation  of  the  joints — gonorrheal 
rheumatism  affecting  the  knees  and  ankle.s — can  easily  be  imderstood,  as 
there  is  an  active  prmuiry  disease  in  progress.     The  same  is  true  of  purulent 
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arthritis  following  scarlatina  and  other  diseases  associated  with  streptococcic 
invasion  of  the  Ixnly.  Rheumatism,  however,  is  often  a  primary*  affection, 
and  the  avenues  by  which  the  infections  agents  enter  the  body  are  unknown. 

The  affection  not  only  attacks  thc^  joints,  but  may  affect  the  serous  mem- 
branes of  other  i>aris.  Thus,  the  endocardium  is  affected  in  about  25  per 
cent,  of  the  cases,  and  the  f>ericardium,  myocardium,  endarteriuni,  and 
other  serous  membranes  may  be  afifccted.  Rheumatism  is  thus  much  more 
than  a  simple  arthritis,  as  it  not  only  occasions  changes  in  the  joints,  but 
also  provokes  valvular  disease  in  the  heart,  with  many  secondary  circulatory 
complications,  of  which  not  a  few  may  l>e  fatal. 

Miyrbid  Anatomy. — The  affected  joints  are  swollen  and  very  painful. 
They  contain  an  abundant  serous  exuclale  in  which  llakes  and  shreds  of  fibnn 
are  suspomied  or  dei>osited  upon  the  articulating  surfaces.  The  syno^iaj 
membranes  are  congested.  In  cases  of  considerable  duration  the  cartilages 
may  be  eroded,  and  in  chronic  cssfs?,  fibrous  ankylosis  may  o*rnr  and  inii»ode 
the  movements  of  the  parts.  The  effusion  rarely  contains  niany  leuko<:yle5, 
and  does  not  become  purulent. 

The  effusion  does  not  confine  itself  to  the  joints,  but  extends  into  the 
periarticular  tissue,  which  swells  in  conbe<|uence.  Sometimes  it  extends  into 
the  sheaths  of  the  tendons,  these  structures  at  times  being  first  affected. 

Recovery  may  l>e  perfect  and  without  subsequent  relapses,  but  n\or^  fre- 
quently relapses  occur.  Not  infre*^uently  the  disease  becomes  sulocute, 
affecting  joint  after  joint,  and  occasioning  more  or  less  deformity.  The 
chronic  form  is  followed  by  ankylosis  and  defonniiy  somewhat  resembling 
rheumatoid  arthritis.  The  two  affections  must  not  be  mistaken  for  one 
another,  however,  as  rheumatoid  arthritis  is  an  insidious,  comparatively  f 
less,  progressive  affection,  characterized  rather  by  deformity  than  by  [,.  , 
while  chronic  rheumatism  succeeds  acute  and  subacute  rheumatism  and  is 
characterized  by  acute  attacks  of  i>ainful  inflammatory  enlargement  of  the 
joints  with  fever.  Rheumatism  is  commonly  followed  by  endocarditis; 
rheumatoid  arthritis  remains  local. 

Arthritis  deformans,  or  rheumatoid  arthritis,  is  a  chronic  affection  of  the 
joints,  usually  regarded  as  inflammatory  in  nature,  and  by  some  supposed  to 
depend  U[>on  bacteria.  The  disease  is  essentially  chronic.  It  is  more  frc- 
qacni  in  advanced  years  than  in  youth,  but  has  l)een  ol)ser\*ed  in  childhood. 
'I'wo  forms  are  described — that  affecting  single  joints  {monarticuhr)  and  that 
affecting  many  ]o\xi\.-i  { polyarticular^.  The  former  is  most  frequent  in  the 
hip-  and  knee-joints,  while  the  latter  usually  makes  its  api>carance  first  in 
the  phalangeal  and  metacarpophalangeal  and  metatarsophalangeal  artirnla- 
tions.  The  nionariic  iilar  form  tends  to  extend  to  more  peripherally  lying 
joints  ;   the  jjolyarticular  form  to  more  centrally  situated  joints. 

In  the  hands  the  resulting  deformitj'  is  characterized  by  a  predominance 
of  flexion  over  extension.  The  fingers  are  usually  extended,  except  the 
last  phalangeal  joint,  which  is  flexed.     As  a  rule,  the  wrist  is  also  fiexeid. 

The  pathologic  alterations  arc  parti v  degenerative,  partly  proliferative. 
The  cartilage  is  softened,  fibrillaled,  and  fissured.  These  lead  to  considerable 
destruction  of  the  superficial  layer  of  cartilage,  and  to  excavation  of  eaTitics 
where  the  proliferated  cells  degenerate.  These  retrogressive  changes  often 
extend  as  deeply  as  the  bone.  Not  infre(iuently  they  are  accomjianied  bv 
hyperplastic  changes,  which  form  more  or  less  prominent,  nodular  enlarge- 
ments at  the  edges  of  the  cartilages. 

As  the  cartilaginous  cellular  growths  and  degenerations  descend  toward 
the  bone,  the  tissue  often  becomes  penetrated  to  a  greater  or  less  extent  with 
medullary  spaces  in  which  osteoid  tissue  forms  and  may  calcify. 

The  tissue  of  the  capsule  of  the  joints  also  proliferates,  the  synovia) 
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membranes  thicken,  and  often  become  folded  and  adherent.  Not  infre- 
fjuently  the  synovial  membranes  become  distinctly  villous,  and  when,  as  some- 
times occurs,  fat  accumulates  in  the  processes,  a  peculiar  appearance  is  seen, 
known  as  hpotna  arhorcscens.  Sometimes  small  cartilaginous  and  bony  growths 
form  in  the  processes  of  the  synovial  membrane,  and,  becoming  detached, 
ioxxwfref  imiit's  in  Ihe  joint.  The  bones  aKo  show  decided  porosity  of  the 
artimlatin^'  ends,  in  which  considerable-sized  cavities  or  cysts  may  form. 
I'he  combined  changes  of  cartilage  and  bone  are  succeeded  by  more  or 
less  deformity,  which  is  quite  apparent  when  the  skeleton  is  examined. 
While  occtirring  in  all  the  affected  l>ones,  the  lesions  are  prol)ably  most  typi- 
cal in  the  femur  at  the  hip,  and  give  one  the  in^pression  that  there  has  been 
a  marked  increase  of  plasticity  by  which  the  end  of  the  bone,  having  been 
pressed  while  soft,  has  run  over  at  the  edges  while  flattening  at  the  surface. 
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FtO.  999. — Arthritis  deformatu  (Orth). 

In  this  way  the  flattened  head  of  the  bone  is  surrounded  by  a  rather  sharp 

overhanging  bony  etige. 

If  the  process  be  more  destructive  and  the  changes  extreme,  the  bone 
may  be  so  altered  in  sliai>e  by  flailening,  porosity,  excavation,  and  newly 
formed  [irocesses  that  it  is  almost  unrecognizable  ;  indeed,  the  articular  end 
of  the  !x)ne  may  be  destroyed  or  absent.  All  these  changes  of  the  Itone 
lake  place  under  the  cartilage  and  are  absorptive  in  nature.  This  loss  of 
substance  must  not  be  mistaken  for  the  result  of  attrition. 

While  the  destructive  process  is  in  progress  in  the  bone,  it  is  usual  for 
fibrous  union  of  the  bones — ankyhsh — to  take  place,  so  that  the  joint  cavity 
is  gradually  obliterated  and  the  bone  immovably  fixed.  The  loss  of  bony 
structure  often  makes  necessary  a  ilifferent  relation  of  the  ends  of  the  articu- 
lating bones,  so  that  a  condition  of  suhhtxation  (or  partial  displacement)  is 
frequent  and  true  luxation  {ox  complete  displacement)  can  occur. 

The  disease  is  called  spon/fyiitis  deformans^  or  rhhomeiic  spondyhsis  when 
it  affects  the  spinal  column. 

A  form  of  chronic  arthritis  resembling  rheumatoid  arthritis  or  arthritis 
deformans  sometimes  succeeds  traumatic  or  other  acute  arthritis.     It  is  essen- 
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tially  characterized  by  vascularization  of  the  cartilage  and  fibrous  union 
bctweeu  them.  It  may  affect  single  joints  when  succeeding  traumatic  in* 
juries,  or  may  be  common  to  many  joints,  as  in  pttiy arthritis  rhrumatica 
chronica^  and  is  called  by  'IXfi^^x  arthritis  chronica  adhesiva.  The  condition 
is  readily  confounded  with  arthritis  deformans,  but  is  dilTerentiaied  from  il 
by  the  aljsence  of  cartilage  proliferation,  the  absence  of  superficial  caniLagin- 
ous  destruction,  and  the  simple  transformation  of  the  cartilage  into  fibrillar 
connective  tissue. 

Senile  exthrltU,  ur  arthritis  chronica  ulceroaa  sicca,  closely  lYMmblcs   rb«aniacoid 
Arihrili»,  bat  is  widdy  disiributeU   ovt-r  the  lmuir-  skeleton,  thus  resembling  mor^    cl'^iwly   « 

nulnitonnl  ratlier  than  an  inAani  t'tc- 

ess.     The  c;ini)aginou&  .»nd    itv-.  ^e* 

are  almost  idendciil  with  .irthrui  lUi*. 

T)u'  disease  occurs  in  the  iigcd.  And  most  sen- 
ou&lv  uffrcts  thr  hip.  sliotilder.  and  ell^ow 

Neuropathlc  arthrltli.  aplnaX  &rthrop&- 
thy.  "r  Charcot's  Joint,  IS  .1  to<nt  -iHrcti-.n  o)*- 
Served  in  [joitiTiof  5cl'-'r-.5i!i.  ^yringotiivcJta. 
poliomyelitis,  transverse  myelitis,  ,inti  4  Tew 
oilier  fjrnis  of  spinal  disease.  It  wus  hr^X 
carefully  stmlied  by  irharcoc  VXw  joints 
usuiiily  affected  ore  the  knee,  hip,  «houMrr. 
elbow,  hand,  fool,  and  more  rarely  the  fingrrs. 
The  disease  is  rather  mpid  And  is  quite  tlr- 
structive,  lb)ckenm};s  and  uleerHttons  lorininf 
upon  the  synovi,U  membmnc  and  ltg^^ment«. 
Serous  cx»d.it»'s  and  inflnmmaiions  of  t!ie 
peh-articular  tissues  occur,  and  s^pontaneous 
luKfttion  is  not  infrequent.  The  cause  of  the 
;iffection  is  supfiosed  to  be  a  trophic  nruro»is. 
In  general  the  pnlholoRic  changes  rescmUe 
those  of  arthritis  di-f  jrmans. 

Arthritis  urlca,  arthritis  uratlca, 
podagra,  or  gout,  is  a  form  oi*  anh- 
ritis  characterized  by  the  deposition 
of  tirales  in  the  joints.  It  is  a  com- 
mon affection  in  England,  though 
more  rare  in  Arnerita.  It  occurs 
chiefly  in  persons  with  a  hereditary* 
tendency  to  what  is  known  at.  the 
uric-acid  itiathcsis,  and  is  rarely  ol>- 
served  except  in  well-to-do  persons, 
who  eat  too  much  and  exercise  too 
little.  It  is  sometimes  caused  by 
lead-i>oisoning.  This  form  of  arth- 
ritis usually  affects  the  smaller  joints 
of  the  hands  and  feet,  and  in  the 
form  known  as  /*(hiat^ra  is  most  fre- 
quent in  the  metatarsophalangeal  articulation  of  the  great  toe.  It  is  a 
paroxysmal  affection,  at  least  in  the  beginning,  and  is  marked  by  distinct 
attacks. 

An  attack  is  characterized  by  redness  and  swelling  of  the  joint  and  an 
effusion  into  it  of  clear  water)-  fluid  from  which  salts  of  the  urates  are  de- 
posited in  the  matrix  of  the  cartilages,  in  the  ligaments,  in  the  synovial 
membrane,  and  sometimes  in  the  neighboring  tendon -sheaths.  It  is  an  ex- 
(luisitely  j>ainful  affection.  The  salts  fotind  in  the  deposit  are  urates  of 
sodium,  calcium,  magnesium,  and  ammonium  ;  sodium  chlorid  ;  c^«rhonatc 
and  phosphate  of  lime,  and  hippuric  acid.  They  collect  in  masses,  forming 
at  times  large,  mortar-like  or  chalky  de])0sits.  which  arc  found  in  the  carti- 
lage and   ligaments,  in  the  neighboring  tendon-sheaths,  and  in  protracted 


Fig,  300. — Spondylitis  deformans.  Speci- 
men shawing  lipping  and  Obsifiaiiion  of  liga- 
ments on  the  rtghi  side  of  the  spine  (Guy's 
Iluipital  Museum). 
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cases  in  the  periosteum  and  articular  ends  of  the  bone.  In  markedly  gouty 
persons  the  sails  arc  also  deposited  here  and  there  in  small  masses  in  the 
subcutaneous  tissue,  especially  in  the  external  ear.  buch  collcctionii  of  salts 
are  called  tophi. 

Repeated  attacks  of  the  gout  are  followed  by  a  subacute  and  finally  by 
chronic  arthritis,  with  softening  and  fibrillation  of  the  cartilage,  erobiuns 
upon  the  surface,  proliferation  of  the  periosteum,  and  more  or  less  periostitis 
ossificans. 

Ciout  (q.  ?'.)  is  not  simply  a  joint  affection  of  urate  deposits,  but  includes 
a  variety  of  nutritional  disturbances^  such  as  fatty  heart,  fatty  liver,  urinary 
grave!  and  calculus^  contracted  kidney,  arteriost  lerosis,  etc. 

Tuberculosis  of  the  jolats,  or  tuberculous  arthritis,  is  a  frequent  patho- 
logic condition  usually  developing  in  childhood  and  in  those  having  a  heredi- 
tary'predisposition  to  the  disease.  It  niay  arTeci  almost  any  joint,  though 
those  most  commonly  diseased  are  the  \\\\s,  knee,  wrist»  ankle,  spine,  and 
smaller  joints  of  the  fmgers  and  toes. 

The  disease  is  usually  secondary  to  priniar)-  disease  of  the  bones,  reaching 
the  articular  cartilages  by  continuity  of  tissue. 

Tuberculosis  of  the  joints  is  also  ofiei:  of  priniar)-  occurrence,  depending 
upon  the  lodgment  of  tubercle  bacilli  in  the  synovial  membrane.    It  seems  that 


Fig.  301.— Anhritis  uratica  (Orth). 

in  these  cases  traumatic  injuries  have  some  determining  importance.  They 
have,  of  course,  nothing  to  do  with  the  entrance  of  the  tubercle  l)3cillus 
into  the  blood,  but  when  they  are  already  present,  experiment  seems  to  show 
that  an  injury,  such  as  a  contusion,  may  determine  that  the  affected  joini 
shall  become  the  .seat  of  the  disease. 

The  tuberculosis  usually  begins  in  the  synovial  mcmlirane,  and  is  <  harac- 
terized  by  the  formation  of  a  rich  granulation  tissue,  projecting  on  all  sides 
from  the  membrane,  forming  a  somewhai  fimgous  mass,  and  justifying  the 
WQ^Xi'i^  fungous  joint  itiseast\ 

In  the  granulation  tissue  many  small  whitish,  yellowish,  or  grayish  tuber- 

Lcles  may  be  found,  both  by  naked-eye  and  microscopic  examination.  These 
tubercles  and  the  granulation  tissue  in  which  they  occur  not  infrequently 
show  a  pronounced  disposition  to  undergo  caseous  degeneration.  I-'rom  the 
synovial  membrane  the  infection  extends  to  the  cartilages,  this  extension  not 
infre{]ucntly  being  preceded  by  an  arthritis  pa nm*sa  which  glues  the  synovial 
membrane  to  the  cartilages.  There  are  many  enlargements  at  the  edges  of 
the  synovial  fringes,  some  of  them  being  much  like  "  rice  bodies  "  in  a{)pear- 
ance.  Upon  examination  they  are  found  10  be  tiiberrulous. 
When  the  cartilage  is  invaded  from  the  bone,  the  lesions  are  much  more 
destructive,  the  in\'asion  being  accomf>anied  by  more  or  less  wide-spread, 
superficial  or  deep  erosion,  caries,  and  necrosis.     The  ligaments  of  the  joint 
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are  also  aflcclcd  and  often  weakened  to  so  marked  a  degree  that  subluxations 
readily  occur.  As  the  cartilage  and  ligaments  are  eroded,  it  is  not  uncommon 
to  find  rupture  of  the  joint  followed  by  the  escape  of  a  softened,  infetitious 
material  into  the  surrounding  soft  parts.  The  usual  result  is  fo/J  altscess. 
Such  a  lesion,  es|>ecially  at  tiie  knee-joint,  is  known  as  a  white  szv^Utn^ ;  at 
the  hi[)-joint,  as  coxaif^ta. 

According  to  the  course  of  the  disease  and  the  jKculiarities  it  presents 
tuberculous  arthritis  is  divided  into  the  fungous  form ^  in  which  the  s>*novial 
membrane  develops  into  a  large,  spongy,  necrotic,  or  cheesy  ma^ ;  the 
granular  form,  characterised  by  the  presence  in  the  synovial  membrane  of 
small  grayish  or  whitish  tubercles;  the  ulcerative fomi^  accom]>anic<.i  with 
rapid  diffuse  caseation,  erosion,  necrosis,  and  defomiity  of  the  cartilages, 
invasion  of  the  bones,  destmction  of  the  ligaments,  and  the  formation  of 
cold  abscess;  and  the puntieni  fprm,  in  which  the  joint  is  filled  with  pus. 

Tuberculosis  of  the  joints  is  usually  accom|>anied  by  a  peculiar  swelling 
of  the  surrounding  soft  parts,  the  skin  presenting  a  while,  shining,  smooth, 
bacony  appearance,  which  led  the  older  surgeons  to  describe  it  as  white^ 
swefliu^. 

Tuberculous  arthritis  is  characterized  by  persistent  extension  with  more 
and  more  advanced  bone  and  cartilage  involvement,  and,  if  the  joint  be  a 
large  one,  by  ultimate  marasmus,  amyloid  disease,  exhaustion,  and  death. 
In  some  cases  cold  abscesses  fonn,  nipture,  and  leave  fistula:  through  which 
the  products  o{  disease  are  eventually  discharged.  Other  cases  nipttire 
directly  at  the  surface  and  pennit  necrotic  cartilage  fragments,  "  rice 
bodies,"  prmlucts  of  coagulation  necrosis,  pus,  etc.,  to  escajw,  so  that  ulti- 
mate healing  may  go  on.  Finally,  a  few  cases  recover  by  cessation  o{  the 
process,  absoq»tJon  of  the  products,  and  ultimate  cicatrisation.  It  is,  how- 
ever, usual  for  fibrous  adhesions,  and,  indeed,  sometimes  dense  fibrous  or 
bony  ankylosis,  to  develop.  It  rarely  occasions  metastatic  tuberculosis  of 
other  organs. 

Syphilitic  arthritis  is  sometimes  observed  in  children  with  congenital 
syphilis.  U  is  a  varied  process,  not  well  characterized,  sometimes  manifest- 
ing itself  in  ulcerations  of  the  articular  cartilages,  fibrous  thickenings,  and 
purulent  exudate;  sometimes  as  gumma  in  the  tissues  of  the  joint  ;  some- 
times in  the  osteochondritis  at  the  diaphyso-epiphyseal  junction. 

Syi)hililic  arthritis  of  the  adult  occurs  in  both  the  secondary'  and  tertiary 
manifestations  of  acquired  syphilis.  In  the  sectfmiary  form  it  usually 
appears  as  serous  and  serofibrinous  inflammations.  These  may  be  mild  or 
severe,  and  sometimes  reseml>le  rheumatism.  The  syno\ial  membrane  is 
usually  affected. 

The  tertiary  manifestations  ajipcar  chiefly  as  arthropathies  of  chronic 
course,  sometimes  resembling  arthritis  defomians,  but  differentiated  by  the 
stellate  and  irregular  shape  of  the  lesions,  and  by  the  fact  that  they  form 
irregular  pits,  sharply  outlined  and  surrounded  by  dense  fibrillar  cicatricial 
tissue.  These  lesions  are  said  to  be  so  numerous  at  times  that  sc^arcely  anv 
part  of  the  cartilaginous  surface  is  free  and  regular.  The  synovial  membrane 
is  usually  thickened  and  adherent.  According  to  Birch-Hirschfeld, 
lesions  are  the  result  of  gummatous  disease  of  the  joint. 

Tumors  of  the  joints  arc  vcr^*  rare.  The  synovial  fringes  at  times 
become  the  seat  of  fatty  accumulations  and  form  a  variety  of  lipoma  de- 
scribed as  lipoma  arbort'scens  \i\\itw  wide-spread.  Free  hodies  gt  joint  mir^i 
are  often  formed  by  hypertrophy  of  villi  of  the  synovial  membrane  witbj 
cartilage  in  the  interior.  These  enlarge  greatly  and  are  set  free  by  .sub 
queni  rupture  of  their  pedicles.  These  may  be  as  large  as  a  hazelnut,  and' 
are  most  frequent  in  the  knee-joint.     Other  small  bcKlies — rice  /W/>f — anr 
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likewise  fomied  from  the  villi  of  the  synovial  membrane,  usually  during  the 
course  of  inflammation. 

Traumatic  Injuries  of  the  Joints.— Luxation.— Luxation  is  a  dis- 
placement of  the  articulating  ends  of  the-  bones  entering  into  the  fomia- 
tion  of  a  joint,  with  rupture  of  the  ligaments.  The  immediate  effect  is 
the  occurrence  of  some  hemorrhage,  followed  in  untomi»licated  tases  by 
absorption  of  the  blood  and  ronnei  tive-tissue  proliferation  by  whit  h  repair 
is  brought  about.  The  changes  var>'  according  to  the  position  of  the 
bones.  If  the  bone  entere  its  normal  jjosition  again, — that  is,  if  the  luxation 
be  reduced, — the  suljsequeni  changes  amount  to  no  more  than  a  restitutio 
ad  iitit'grum.  If  the  luxation  be  not  reduced  and  the  iUsplated  bone  remains 
in  an  abnonnal  environment,  somewhat  complicated  changes  occur.  Those 
tissues  i)rcssed  u|)on  by  the  bone  atrophy.  The  articular  end,  no  longer  in 
conjunction  with  its  fellow,  becomes  covered  with  connective  tissue  that 
chiefly  develops  from  the  lacerated  capsule.  The  cartilage  becomes  fibril- 
lated  and  gradually  changes  to  connective  tissue.  New  lx)ne  is  formed,  and 
the  condyle  of  the  articulating  end  becomes  diminished  in  size. 

The  proximal  bone  also  suffers.  If.  however,  the  two  bones  come  to- 
gether in  an  unusual  po.sition*  either  they  unite  by  ankylosis  or  a  new  joint 
is  formed.  This  is  acromplished  throtigh  the  excavation  of  the  bone  by 
pressure  atrophy,  and  [>artly  by  a  surrounding  bony  reinforcement  caused  by 
ossifying  [leriostitis.  The  stirrounding  connective  tis-sue  forms  the  analogue 
of  the  cafisular  ligament.  A  synovial  membrane  finally  develops,  and  a 
true  nearthrosis  results. 

AnkylotU  »  the  union  otiirticiilnting  bon»  by  fihrnus  or  liony  cnnncetions  by  which  their 
mobihty  >5  partially  or  cnmplctvly  dcstruyed.  It  is  a  frequent  outcome  of  diseases  of  the 
joints,  and  has  nlre.idy  frequently  bt'cn  mentioned.  L'ndt:r  such  conditions  it  is  usuaUy 
fibrous  QHkyfosis,  though  6o»y  amkytosis  may  also  occur.  In  coses  of  surgical  resection  of 
Ixincs  bony  union  is  always  expected.  The  formnlion  of  bony  union  in  these  cases  is  almost 
identical  wiih  the  healing  of  fractures,  except  that  no  provisional  callus  is  formed. 


DISEASED  CXJNDITIONS  OF  THE  TENDONS  AND  BURSAE. 

Tendosynovitis,  or  inilammntion  of  the  sheaths  of  the  tendons,  is  a 
frequent  affection.  U  may  be  characterized  by  a  serous,  serofibrinous,  purely 
fibrinous,  or  in  secondarj'  cases  depending  upon  infected  wounds,  by  a 
purulent  exudate,  'fhe  disease  is  painful,  and  when  the  f>arts  are  moved,  a 
distinct  crepitation  may  be  felt,  depending  upon  the  movement  of  the  exu- 
daie-covered  tendon  through  the  exudate-covered  sheath.  This,  of  course, 
occurs  only  in  the  form  with  simple  fibrinous  exudate,  and  is  often  described 
as  tcndiwa^iniiis  sicca. 

The  disease  may  terminate  by  resolution  or  become  chronic. 

Chronic  tendosynovitis  may  lead  to  the  formation  of  dropsical  accumu- 
lations in  the  sheaths — hydrops  temfovn^^miUs :  or,  if  adhesions  form  here 
nnd  there^  the  dropsy  will  occur  locally  in  the  form  of  cystic  dilatations. 
From  the  villi  of  the  serous  membrane  small  bodies  similar  to  those  sometimes 
seen  in  the  joints  are  formed.     They  are  called  eorpom  oryzoidea. 

In  severe  cases  the  chronic  tendosynovitis  may  lead  to  strong  permanent 
adhesions  between  tendon  and  sheath,  nnd  interfere  with  motion.  Hard, 
rounded  cysts  of  the  tendon -sheaths,  usually  obser\'ed  upon  the  backs  ol'  the 
hands  and  wrists,  are  called  j^angiia.  Their  formation  de[)ends  upon  loial 
dropsy  and  hernia  of  the  sheath. 

Tuberculosis  of  the  tendon-sheaths  accompanies  tuberculosis  of  the 
bones  and  joints.  It  may  occur  in  the  form  of  diffuse  miliarv-  tubercles 
along  the  tendon-sheaths,  or  as  raseous  masses  more  distinctly  localized. 

Bursitis,  or  inflammation  of  the  burs;e,  is  seen  occasionally,  the  most 
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familiar  form  being  the  twuscmaitf  i  knei\  which  affects  the  patellar  bi 

Tht*  inflarimiatioa  usually  results  from  traumatic  injuries,  and  may  be  charac- 
icrizeci  by  serous,  serolibrinous,  or  more  rarely  purulent  exudates.  The 
bursae  may  greatly  enlarge  during  the  process  of  disease.  Ordinarily  the 
exudate  is  absorbed.  'I'he  afleclion  niay  become  chronic,  and  the  wails  of 
the  bursa  may  thicken  aiid  show  papillary  growths  from  the  interior. 


DISEASES  OF  THE  VOLUNTARY  MUSCLES. 

Neoroaii  oT  muKutnr  tissue  results  from  traumatic  injuri«s,  bums,  frost-biCe.  decubiius. 
locnl  ancnna.  inflammaiion.  and  a  variety  of  tjllicr  local  causes.  Tl  aUo  occurs  frpqu^nily  in 
the  specific  infectious  liiscascs.  prolKibly  most  frcqucntl)-  iti  typhoid  lever  And  ili}ihtbrna. 
The  muscle  becomes  iliscoloretl.  black-brovvn  or  liliickish-gray.  and  mclls  ana}. 

Hrallae  or  waxy  defeneration  of  the  muscli.-  is  characicii^cU  by  iiiclcfihitenc-s^  and  ftnat 
lo^s  of  the  iransvcrM-'  >irialioris.  and  Ihc  imiuformntion  of  the  muscle  lissue  imo  t'ragmcnl>  of 
shining,  hvalinir.  or  hoiungt-nnms  nr.m*rml  which  contract  wtlhin  tin*  surc<drtn»na  'f    '.  - 

comes  unusually  distinct.     Further  reirogrcssioi;  of  tlie  tissue  chanRes  ilie  hvalim-  !  .. 

gmnulnr  masse*,  ^om(•tlm^•'i  spolcrn  of  as  mrcoiytts.  whidi  gmduully  mcU  awn>  ai!  .  _l.- 

sorbcd.     Hyaline  degeneration  occurs  in  the  infective  di^icases,  and  wdl  be  best  obserred  in 
the  abdomin:d  muscli-s  .ind  long  muscles  of  the  thigh. 

Degeaeratlons  of  the  Mascalar  TUsne. — Vioudy  %vrflHng  of  thr  muscles    t..  r 

under  tlir   -ianii:  ctinditiuns  A-t  (I'nidv  >wclling   ic-nrruUy — that  is,  infrciious  uitd    t«  :- 

tiuns.     1;  t^  characterized  by  a  h>pt.-rgranular  condition  uf  the  sarcoplasm  nnd  rea^:.,  ,...  .^^ 
into  fatty  ilegcnemiion. 

t'titty  mtt.tmorphosh  of  the  muscles  succeeds  the  cloudy  swelling  in  't'iolent  irritacivr  con- 
ditions, such  OS  phosphorvis  and  apjentc  poisoning.  The  fotty  granules  are  observed  in  the 
nmsclc-fihers.  to  which  thev  sometimes  imparl  a  yellowish  color.  Tlic  knife  may  t>ccoaie  oily 
when  the  muscles  arc  incised. 

Fatty  infiltratian  of  the  muscles,  or  /i^am,it<fsis  muicttl.tris,  is  a  tiuy  de|x>sit  in  the  muscle 
bthiHen  \\s  titK-rs.  It  is  sometimes  seen  in  obesity,  but  more  frequently  in  the  muM^ular  dys- 
trophies, notably  the  pseudohypLTtrophic  muscular  palsy,  llie  presence  of  thr  fat  Kivet  tl 
muscular  tissues  a  yellow  color  and  a  pallor  ijuiie  unnatural  to  them.  The  musculwtr  lissi 
atrophies  in  conscriiiencc  of  the  pn-ssure  of  the  fady  globules. 

Autyioiii  disease  is  nire  in  the  striated  niusclei..  though  not  infrequent  in  ibf  unMrif^rtl 
muscles.     It  has  been  obser\'ed  in  the  ton};uc  and  muscles  of  the  larynx  in  a  nodular  fottn, 

CaitiJicatioH  of  the  muscles  is  ohscrvi'd  tn  myoMtis  ossificans  (^-  T.l. 

Hydropic  or  vainniar  drgenerathn  of  the  muscles  is  charactrri/ed  by  the  formaltun  of  cl«ir 
drops,  single  or  in  considerable  numbers,  m  the  interior  of  the  fibers.  The  condition  may  Uc 
so  marked  thai  the  fibers  appear  broken  up  or  even  frothy  from  their  presence. 

Hypertrophy  of  the  muscles  is  usually  tlie  result  of  excessive  function,  and  is  compensatoty. 
It  is  best  illusirati^d  in  the  muscles  of  athletes  during  training,  and  in  blacksmiths. 

PsruJomyscuiar  hypertrophy  is  a  dystrophy,  and  will  be  described  below.  Iliomsen's 
disease  is  ^aid  bv  Krb  antl  others  to  be  associated  with  local  hypertrophies  of  the  muscles. 

Atrophy  of  the  Mutdee.— .SVw»//«f  atrophy  of  the  muscle-fibers  is  chnmcterired  In  n  dim- 
inution ill  the  quantity  of  muscular  substance  in  a  tibcr  without  appreciable  qualitative  altrra- 
tion  or  structural  change.  The  atrophy  may  progress  to  the  complete  extinction  of  the  filicr* 
its  strirv  remaining  to  the  lai^t.  The  conditi^>n  occurs  in  marasmus,  anemia,  inacti\'ily  pnlsy^' 
and  in  the  neighborhood  of  tuniars.     It  also  occurs  in  senility. 

Brown  iifrophy  oS  the  voluntary  muscles  is  charnctL'ri/.ed  by  minutr  pigment-gmnulcs  la 
the  fibers,  which  become  darker  in  color  because  of  their  presence.  The  process  Is  amtln^ous 
to  brown  atrophy  uf  the  heart  muscle  (7.  v.).  Brown  atrophy  of  the  muaclca  is  not  uncom- 
mon m  senility. 

Dystrophy  is  a  terra  used  to  express  atrophic  and  degenerative  condi- 
tions of  the  muscles  in  which,  in  addition  to  the  simple  atrophy  of  some  of 
the  fibers,  others  show  dichotomous  branchings,  splitting,  fractures,  and 
vnrunlation.  Some  of  the  more  healthy  fibers  are  hyi>enrophied.  Prolifera- 
tion of  the  muscle  nuclei  and  increase  of  s.-ircoplasm  also  0<'cur,  and  rrgtfn- 
erative  efforts  are  jiroliably  manifested  by  the  presence  of  multioclhilar  myo- 
blasts and  rows  of  muscle  nuclei  between  the  remaining  muscle-fil>ers.  Fatty 
infiltration  occure  between  the  degenerating  fibers  in  the  pseudohypertro|»hic 
muscular  palsy. 

In  progressive  muscular  atrophy  the  perimysium  intcrium  is  riihcr  in 
nuclei  and  bk-tter  developed  than  in  healthy  muscle,  and  not  infreijurndy 
shows  fatty  degeneration.     The  greater  the  loss  of  muscular  tissue,  the  richer 
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the  tissue  becomes  in  nuclear,  fibrillar  connective  tissue,  with  which  the  sar- 
colemma  sheath  unites.  The  fibers  in  process  of  atrophy  usually  begin  by 
longitudinal  rather  than  transverse  cleavage. 

A  peculiar  form  of  muscle  liestruction  seen  in  progressive  muscular  atrophy 
is  described  by  Friedreich  as  tiementary  c'/eatuj^-e^  and  by  Zenker  as  discoitial 
destruction.  Il  is  the  splilting-up  of  the  fibers  into  their  contractile  discs, 
depending  upon  a  more  rapid  destruction  of  the  kitt-substance  (cementing 
substance)  than  of  the  prisms. 

Hyaline  degeneraiioii  is  jUo  sometimes  observed  in  the  dystrophies. 

The  muscular  dystro[»hies  are,  for  the  most  part,  necrotic  or  neuropathic 
lesions,  seen  in  diseases  of  the  nervous  system,  espe<  iaUy  those  lesions  of 
the  spinal  cord  in  which  the  ganglionic  cells  of  the  anterior  cornua  are 
alTected . 

Among  the  conditions  in  which  they  orcur  may  be  mentioned — (O  De- 
generations of  the  jjeripheral  ner\es,  such  as  occur  in  the  infections  and  in- 
toxications. This  form  may  recover  by  regeneration  of  the  muscular  tissue 
after  the  neuritis  recovers.  (2)  Diseases  of  the  spinal  cord,  among  which 
may  be  mentioned  myelitis,  poliomyelitis  anterior  acuta,  poliomyelitis 
*  hronira,  or  progressive  nuisiular  ,iiro|ihy,  aniyoirophto  lateral  s*:lerosis, 
and  various  local  lesions  of  the  cord  and  its  membranes.  (3)  Diseases  of 
the  anterior  nerve-roots.  (4)  Diseases  of  the  j)ons.  the  progressive  glosso- 
lnl)iophar}-ngolaryngcal  jialsy.  (5)  Diseased  conditions  seeming  to  reside  in 
ihe  muscles  themselves,  and  j^K>ssibly  in  the  nerve-endings,  as  in  pseudo- 
hypertroiihir  muscular  palsy. 

The  dystro]jhics  sometimes  aflTcci  the  muscles  in  groups  corresponding  lo 
the  nerves  or  nerve-rcniers  aflcctecl,  sometimes  [)rogress  fiber  Ijv  fiber,  be- 
ginning in  certain  groups  of  musclc*s  in  a  manner  not  easily  explained,  "^Fhas 
the  anterior  j>olioniyclitis  produces  dislrophies  of  the  muscles  oi  the  upper 
extremity  when  in  the  cer\ical  region,  of  ihe  lower  limb  if  in  the  lurnl)ar 
enlargement.  Progressive  muscular  atroj^hy  usually  begins  in  the  muscles 
of  the  hand,  shoulder,  and  buttock.  PseiKlohypertrophic  muscular  i)alsy 
6rst  shows  itself  in  the  calves  of  the  legs,  upper  anus,  thighs,  forearms,  and 
deltoids,  and  gradually  siireads. 

The  dystrophies  are,  for  the  most  part,  progressive,  of  insidious  onset, 
and  slow  course.  They  may  teniiinale  in  almost  complete  loss  of  muscular 
substance.     Few  are  known  to  recover. 

Myositis,  or  inflammation  of  the  muscle,  usually  occurs  in  conse- 
rjueme  of  inflammation  of  surrounding  tissues.  It  is  frequent  in  traumatic 
and  inlcitious  wounds  and  in  fracture  of  bones,  and  is  often  secondary'  to 
iiillammatory  diseases  of  the  bones  and  joint^.  It  may  depend  upon  the 
presence  of  i^rasiies,  as  in  the  case  of  trichinae,  and  is  sometimes  occasioned 
by  the  hematogenous  distribution  of  l>acteria  in  pyemia.  A  sf>ccial  form  of 
myositis  of  infectious  origin,  affecting  many  muscles  simultaneously,  is  called 
polymyositis. 

The  inflammation  may  be  of  all  grades  of  severity,  but  is  visually  mild. 
The  afTeclcd  tissue  is  congested,  swollen,  and  more  or  less  edematous  from 
the  presence  of  a  serohemorrhagic  exudate.  In  scorbutxis  a  serohemorrhagic 
itinatnmatioii  with  considerable  bloody  exudate  is  common. 

Purufent  myositis,  representing  more  serious  damage  to  the  tissue,  is 
characterized  by  abscess  formation  with  necrosis  and  wide-spread  destruction 
of  muscular  tissue. 

The  inflammatory  affections  of  the  muscles  usually  heal  readily  by  alworp- 
tion  of  the  exudate  and  regeneration  of  the  lost  tissue,  or  in  cases  where 
this  is  not  possible,  by  the  formation  of  cicatrices  which  fonn  dense  callous 
connective-tissue  masses,  and  not  infretjuently  lead  to  deformity  by  shorten- 
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ing  the  muscles  as  they  contract.  Abscesses  sometimes  become  encapsulated 
and  may  become  calcified. 

Chronic  myositis,  or  myositis  fibrosa,  often  follows  the  acute  myoRitis. 

It  is  characterized  by  connective-tissue  formation  in  the  muscle  and  atrophy 
of  the  original  tissue  by  its  pressure.  It  sometimes  succeeds  neuropathic 
muscular  lesions. 

Myositis  ossificans  is  a  chronic  inflammatory  disease  of  the  muscles,  suc- 
ceeding fre<|uently  rei>ealed  mild  traumatic  injuries  in  which  bone  is  formed 
in  the  intermuscular  connective  tissue,  fascia,  tendons,  and  aponeuroses. 

The  bone  usually  occurs  in  the  form  of  spicules  and  plates,  more  rarely  in 
rings.  The  disease  alTects  the  deltoid,  )>ectoral,  and  adductor  muscles 
of  the  thigh,  and  is  seen  chiefly  in  soldiers.  The  traumata  predisposing 
to  bone-formation  are  supposed  to  be  the  frictions  and  slight  injuries  caused 
by  the  gun  and  saddle  in  drilling  and  riding,  whence  the  names  by 
which  the  (lermans  denominate  them — Reit  ^s\d.  ExercUr-Ktwch^n  {^r\A\n^ 
and  drilling  bones).  The  bony  formations  arc  not  only  seen  in  soldiers,  but 
also  among  various  tradesmen  whose  raascles  are  similarly  influenced. 

Myositis  ossificans  prosresslva  is  a  different  affection  of  unknown  origin. 
usually  affecting  youthful  persons,  and  beginning  in  the  muscles  of  the  Iwck 
of  the  neck,  gradually  spreading  to  a  great  number  of  muscles,  in  ali  of  which 
bony  fonnations  occur. 

The  disease  is  said  to  begin  in  a  doughy  swelling  of  the  muscle,  which  is 
followed  by  the  formation  of  connective  tissue  and  by  some  atrophy  of  the 
proper  muscular  substance.  In  this  newly  fomied  connective  tissue,  as  well 
as  in  the  perimysium,  septa,  tendons,  and  aponeuroses,  bony  fonnations 
occur  in  the  farm  of  spicules,  plates,  bands,  cylinders,  crescents,  etc.  There 
are  also  frecjuent  exostoses  from  the  bones  themselves,  especially  those  of  the 
spinal  column. 

The  outcome  of  the  interesting  process  is  what  the  museums  describe  as 
Vi.  pHnfifii  man,  for  little  by  little  the  bony  formation  increases  until  the  con- 
tractile muscles  are  replaced  by  rigid  bone  tissue,  which  prevents,  to  a 
greater  or  less  extent,  mobility  of  the  limbs.  The  bone-foruiaiion  may  take 
place  directly  in  the  connective  tissue,  or  may  occur  through  the  intermediate 
formation  of  hyaline  cartilage. 

Tuberculosis  of  the  muscular  tissue  is  unusual.  It  is  almost  ali^-a^-s 
secondar)^  to  tuberculosis  of  the  bones  and  joints,  and  leads  to  the  formation 
of  either  cheesy  masses  or  fibrous  indurations.  Cold  abscesses  not  infre- 
quently form  when  luberculoiis  disease  of  the  bones  is  associated  with 
secondary  disease  of  the  muscles,  the  cheesy  jms  finding  its  way  by  gravi- 
tation to  the  opposite  end  of  the  affected  muscle,  where  the  abscess  may 
point. 

Hematogenous  tuberculosis  is  rare.  It  usually  assumes  the  form  of  mili- 
ary tuberculosis. 

Syphilis  of  the  muscles  is  rare,  occurring  in  the  form  of  gumma  or 
of  dense  connective-tissue  callosities.  The  muscles  affecteii  are  chiefly  those 
of  the  upper  extremity,  esj>ecially  the  biceps,  those  of  the  neck,  tongue, 
back,  and  the  sjthincter  ani.  The  indurations  are  associated  with  atrophy  of 
the  muscular  tissue. 

Glanders  an^l  actinomycosis  occasionally  invade  the  muscles,  pro- 
ducing their  respective  characteristic  lesions. 

Tumors  of  the  muscles  more  frequently  develop  from  the  septa  jind 
fascia  than  from  the  muscular  tissue  itself.  Among  those  dcscribwl  are 
fibroma^  lipoma^  myxoma^  chondroma^  heniani^iomn^  and  iymphan^i>mii . 
Hhtihiio myoma  has  been  observed  only  in  very  few  cases.  Sarcoma  and  Its 
various  combinations  are  occasionally  seen  fonning  nodes  of  various  sizes. 
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Secondary  tumors  are  not  infrequent.  Of  these,  carcinoma  is  the  most 
common.  It  occurs  secondarily  to  carcinoma  of  tlie  mamma,  stomach,  epi- 
thelioma of  the  lip,  skin,  etc.,  and  is  sometimes  of  lymphatic  origin,  some- 
times of  hematogenous  origin.  Carcinoma  of  the  muscles  usually  assumes 
the  form  of  a  diffuse  infiltration,  with  occasional  nodular  formations.  The 
carcinoma  cells  can  sometimes  be  observed  in  the  sarcolemma  sheaths,  where 
their  i)ressure  upon  the  contractile  substance  of  the  muscle  causes  atrophic 
areas  which  Ziegler  compares  to  Howship's  lacunie  of  bone. 

Secondary  sarcoma  of  metastatic  origin  is  seen  occasionally. 

Parasites  of  muscle  are  numerous.  The  most  important  are  the  Trichina 
spiralis,  the  Cysiicercus  celUiiasce^  and  the  Taenia  echinococcus,  all  of  which 
are  described  in  the  section  upon  Parasites. 


CHAPTER    VIII. 
THE  NERVOUS  SYSTEM. 


DISEASES  OF  THE  SPINAL  CORD. 


Congenital  mnirormaUons  of  Uie  spinal  cord  are  of  rare  occurrence  Monslen  biirmK 
four  legs,  (wo  heads,  etc.,  may  have  double  or  bifurcaled  cord^,  peculiar  to  the  indiTJdUAl  cuac. 
Sometimes  the  cord  is  abnonmilly  long,  defending  lo  (he  sacmm. 

UlcromyelUi  i*-  ■>  condiliun  in  which  Uic  spinal  cord  is  either  aboormally  sKort  or  sbMor- 

m.illi   &iri  ill 

Dlastematomyella  i"*  a  paritul  doubline  of  Ibe  spinal  cord  in  the  Inmbar  re^on.  Rarely 
the  liiwer  p.iit  of  the  cord  is  divided  .it  ihe  lumbar  enlargement,  without  coincident  dtvi<.k*n 
of  the  spiiial  column.  Soinedmest  ihere  h  a  bony  septum  between  the-  two  cords.  Ii.ich 
hiilf  ts  typical  in  lis  construction  and  arrangement  as  rcg.irds  while  :ind  gr.iy  matirr. 

Aajnnmstrx  of  the  cord  t<t  sumctitncs  seen.     Whole  Irncts  may  be  niis^nit;  on  unr  sidc  or 
on  both.      The  absence  of  these  tr.ict*  usually  dcpt'uds  upon  incomplete  dr»rlopnicnl  tir  iiii._n 
irr^uLar  division  of  the  nerii'e-bundk&.     The  condition  may  also  depend  upon  irregulni 
mid.il  decuswtinn.  by  which,  m  the  change   lo  the  opposite  side.  ne;irl>' the  wbolc  pyr   ;.     . 
insie.id  of  oric-lmlf  uf  its  fibers,  cro^s  over. 

HeMrotopUl,  or  .ibnorin:il  sh;ipe  and  po^iitioo  of  the  gray  ninttcr.  i«  sumvtimcs  sem. 
The  heterotopic  apiic.ir.incc  may  occur  in  any  part  of  the  cord,  and  may  nor  invoive  the 
entire  cord. 

Heterotopia  is  closely  simuUied  by  arte£icts  brought  about  by  accidents  to  the  spinal 
cord  in  r-'movin^  it  frnm  ii^  bonv  encasement. 

Rydromyelia,  <>r  hydrorrachla.  is  a  dilatation  of  the  central  canal  of  the  cord  by  nccu- 
mulaied  cerebruapmd  fluid.  It  ii  a  frequent  congcnit.il  condition,  related  to  hydr  *  ■^'^'' •'■5 
interna.     T!ie  ccnlnxl  canal  is  not  only  sometimes  abnormally  large,  but  in  imperfr<  I 

conditions  may  be  dou)>te  or  seemingly  double.     'Hie  dilattilion  of  the  cord  in  bv    1  t 

is  not  uniform,  but  frequently  subject  10  greater,  indeed,  almost  cystic,  cnlanremcni  hem  .ir.d 
there.  When  hemorrhage  occurs  into  the  ddatcd  part,  the  condition  is  described  as  Memuif»* 
myr/'j. 

Amyella.  "r  absence  of  the  spinal  cord,  occurs  only  in  brainless  monsters  ianemcepMali^y 

HydrorrhaohlS  6Xtoma  is  a  collection  of  fluid  in  the  subarachnoid  spaces.  It  cOttv~ 
spon<ls  to  hydrocephalus  externa. 

Spina,  bllltla  is  an  inierestmg  congenital  condition  of  not  infrequent  oecurrmcc  It 
depcniis  upon  mcompletc  development  of  the  vertebral  column,  by  which  the  posterior  proc- 
esses, faihni;  t  j  unite,  leave  fissures  or  clefts,  usually  in  the  lumbar  or  sacral  regions,  thomgh, 
occasionally  in  the  dorsal  or  cervical  regions.  The  clefts  are  known  as  r.u-A*Jiiijii.  Tlie* 
spina  bifida  is  formed  by  a  hernial  protrusion  of  the  membranes  of  ihe  cord  through  th»« 
opening.  The  heniL-i  may  be  covered  with  skin,  which  \y.  usually  hairy,  or  may  occur  through 
the  skin,  leaving  Ibe  pia  of  the  cord,  thickeneii  by  external  coniacts  and  covered  with  granu- 
lations, the  only  covering.  If  the  hernial  protrtisjon  embraces  the  spm.il  memt»rant-*  onW,  it 
is  called  a  memin^iKeff.  When  there  is  a  simultitneotis  collection  of  fluid  in  the  interior  of  rhe 
cord,  dilating  and  attenuating  it  so  that  it  forms  a  thin  layer  or  mc  of  the  spina  bifida,  ihi^ 
conrtitinn  is  described  .is  myehmeningocfit . 

Atrophy  of  the  spinal  cord  occura  in   extreme  old  age,  as  the  rcsidt  of  disease  '-f    ■-- 

of  its  structures.  afti?r  amputation  of  one  of  the  limbs,  and  rnrely  under  circumsLm 
cannot   well   he  explained.      In   atrophy   both   the  nerve-cells  and    fibrrs   may   In- 
becoming  smaller  iirid  finally  disappearing. 

The  most  importiini  airophic  chanties  of  the  cord  occur  in  th«  anterior  cornua  of  the  nmy 
matter,  and  are  characlrnzrd  by  progreMtvc  diminution  of  Ihe  ganglion-ccUa.  The  rondhion 
may  progress  \•^  complete  Iosh  of  the  celU  and  a  ninjohlv  of  ilie  fibers. 

In  some  cases  the  atrophy  is  accompanied  by  such  cellular  changes  as  pigmentation,  bya- 
line  degeneration,  fatty  metamorphosis,  and  calctfii-ation  fA  the  elements. 

Myelitis  is  a  temi  used  to  describe  relroj^essive  changes  in  the  ntrr\*i>iis 
tissue  resulting  from  inflammntion  and  injury.  The  peculiarities  of  the 
nervous  tissue  arc  such  that  it  is  with  much  difficulty — if,  indeed,  it  l»e  at 
all  po.ssible — that  changes  depending  upon  inflammation  can  clearly  be 
separated  from  those  resulting  from  other  injurious  agencies,  such  as  prcs^ 
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sure,  intoxication,  anemia,  fever,  etc.  By  common  consent  the  attempt  to 
do  this  has  been  al^ndoned.  and  it  is  now  usual  to  describe  the  changes 
found  in  inyeblis  siniijly  as  degenerative,  except  in  the  occasional  rare  in- 
stances of  actual  suj)]niration,  luberculosii;,  etc. 

The  degenerations  ol  the  spinal  cord  uwy  be  primary  and  secondary. 
Primary  df^efuration  t>ccurs  at  the  seat  of  orijiinal  damage,  and  may  be  a 
local  circumstribed  process.  Seiondaty  di^tiurativH  de]>end.s  upon  primary 
degeneration  elsewhere,  and  results  from  the  destruction  of  ncrve-cclU  or 
axis-cylinders,  the  distal  extensions  of  which,  being  cut  off  from  their  vital 
sustaining  centers,  slowly  degenerate.  Secondary  degeneration  may  l>e 
much  more  extensive,  inasmuch  :is  a  primary  degeneration  involving  a  short 
segment  of  the  cord  may  be  followed  by  a  secondary  degeneration  vvhiili 
will  ascend  or  descend  in  certain  tracts  throughout  ihc  eriiire  length  of  the 
cord. 

The  degenerations  are  classified  according  to  the  color  of  the  diseased 
tissue  as  white  so/t€ning^  nd  soficuing^  andjr//r'7<'  sofUnttig.  1  he  dilTercnces 
between  these  are  mere  histologic  accidents,  which  will  explain  themselves 
in  the  description  oi  the  lesions. 

To  the  naked  eye,  in  the  early  stages  of  myelitis,  the  affected  tissue  has  a 
swollen,  pinkish  color,  and  projects  in  a  convex  form  from  a  transverse 
incision.  There  may  be  minute  punctate  hemorrhages  in  the  tissue.  When, 
instead  of  involving  the  entire  cord,  as  in  transverse  niyelilis»  certain 
columns  only  are  affected,  they  usually  Itecome  conspicuous  by  a  pinkish-red 
color  in  the  early  stages,  by  a  grayish  lolor  in  the  later  stages,  and  by  |)ig- 
mentation  when  the  lesion  is  very  old.  The  degenerated  tissue  may  be 
softened  in  the  beginning  of  the  retrogressive  process,  but  becomes  firmer 
and  finner  with  the  duration  of  the  case,  sclerotic  changes  occurring. 

Microscopically  the  degenerative  inflammation  is  characterized  by  readily 
apprecial)le  changes.  The  myelin  of  the  nerve-sheaths  is  early  destroyed, 
and  becomes  transformed  into  jieculiar,  irregular,  nodose  cylinders.  These 
give  way  to  a  separation  of  the  myelin  in  the  form  of  irregular  drojw,  which 
give  the  osniic  a<id  reaction  for  fat.  I.aier  these  myelin  blocks  break  down 
into  molecular  matter.  The  axis-cylinders  become  greatly  swollen,  and 
usually  do  not  long  sur\'ive  destniction  of  the  myelin-sheaths.  The  ner\*e- 
cclls  lose  the  regular  arrangement  of  Nis^Ts  granules,  iheir  nuclei  become 
enlarged  and  vacuolated  and  later  disappear;  fatty  degeneration  of  the  pro- 
toplasm takes  j)Iace,  hyaline  degeneration  of  various  of  the  tissue  elements 
and  a  more  or  less  complete  disorganization  of  the  tissue  result.  There  is  no 
discoloration  of  the  tissue,  hence  the  r>rocess  is  described  as  tuhite  softfmn^. 

Through  such  degenerated  areas  some  few  nerves  may  pass  without  com- 
plete destruction,  though  they  usually  show  the  peculiar  varicosities  of  medul- 
lary fragmentation. 

When  the  disease  o<:curs  in  conset^uence  o^  hematogenous  micro-organ- 
ismal  infection,  or  when,  from  any  other  causes,  the  tissue  is  infiltrated  by 
leukocytes,  these  latter  are  found  scattered  through  the  destroyed  tissue. 

In  cases  of  marked  injury  to  the  cord  blood  sometimes  infiltrates  the 
injured  tissue^  coloring  it  red  {red  softening).  The  destruction  of  the  blood 
and  liberation  of  its  pigment  in  rhe  form  of  yellowish  granules  caase  _)rA 
iou*  so/Unitt^. 

In  cases  of  leukocj-tic  infiltration  there  are  usually  many  more  cells  in  the 
perivascular  lymphatic  spaces  surrounding  the  blood  vessels  than  distributed 
throughout  the  tissue.  These  being  ameboid  and  loading  themselves  with 
fatty  granules  and  granules  of  hematogenous  pigment, thus  scavenge  the  tis- 
sues. Not  all  these  cells  are  leukocytes,  however,  some  being  derived  from 
the  endothelium  of  the  vessels  and  lymph  sj>ace.s  and  from  the  pia. 
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Though  ganglionic  cells  sometimes  withstand  degeneration  longer  than 
the  elements  surrounding  them,  they  sooner  or  later  yield,  and  the  degen- 
eration may  be  so  extensive  and  widespread  that  oiil)  the  resistant  connct- 
tive-lissue  septa  of  the  cord  remain  uninjured.  The  softened  tissue  also  con- 
tains more  fluid  than  normal ;  whether  this  is  a  form  of  edema  or  whether 
it  results  from  colli(iuation  necrosis  is  not  clear.  I'robably  the  latter  \%  i)k 
more  correct  view. 

Corpora  amylacen^  small,  rounded,  homogeneous,  concentrically  lami- 
nated bodies,  are  often  .seen  in  degenerated  areas.  They  are  thought  by 
some  Lo  be  formed  of  axis-cylinders  in  a  slate  of  swelling;  by  others,  10  be 
degenerated  cells. 

Citicijicatioti  of  ganglionic  cells  is  sometimes,  but  rarely,  ol)scrv-cd  in 
myelitis. 

Perfect  recover)'  does  not  occur  after  degeneration  of  the  spinal  cord,  the 
structures  being  so  highly  specialized  and  comjilexly  developed  as  to  tnake 
it  impossible.  Partial  recover)'  anil  re|)air  is,  however,  seen  in  nearly  all 
cases.  The  fragments  of  degenerated  tissue  arc  slowly  dissolved  or  are 
removed  by  the  scavenger  cells.  The  leukocytes  tliat  have  escai>cd  from  the 
blood  vessels  return  again  by  the  lymphatics,  or  are  destroyed  and  dissolved, 
and  the  process  of  repair  begins  by  growth  of  the  glia  and  connective  tis- 
sues. In  some  of  the  lower  animals  the  axis-cylinders  of  nerves  still  con- 
nected with  their  controlling  ganglion  cells  grow  and  extend  through  the 
regenerating  tissue.  It  is,  however,  very  doubtful  whether  any  such  efforts 
at  reestablishing  <onduction  occur  in  the  cord  of  man.  Should  such  efforts 
be  made,  they  are  abortive  and  conduction  is  not  reestablished. 

The  stage  of  regeneration  with  ]>roliferation  of  neuroglia  and  connective 
tissue  is  the  beginning  of  what  is  known  as  scUrosis.  'Ilic  proliferation  of 
glia  cells  seems  to  occur  most  extensively  in  case  the  degenerative  changes 
have  been  limited  lo  the  nervous  elements  of  the  cord,  though  it  can  occur 
where  there  has  been  complete  destruction  of  all  the  elements. 

The  newly  constnicted  glia  ti.ssue  sometimes  forms  a  dense,  fine,  fibrillar 
tissue,  sometimes  a  loose  network.  The  fibrills  represent  the  branched  proc- 
esses of  the  neuroglia  cells.  It  seems  likely  that  the  formation  of  the  neu- 
roglia tissue  is  slow. 

The  sclerotic  tissue  is  usually  gray  in  color,  firm,  dense,  and  dr)*.  When 
the  tissue  is  loose  in  structure,  it  may  ajjpear  gelatinous. 

Fibroconnective  tissue  is  not  formed  in  the  spinal  cord,  except  in  severe 
lesions  associated  with  laceration,  section,  suppuration,  etc.  It  develops 
from  the  pia  mater,  from  the  septa,  and  from  the  yterivascular  connective 
tis-sue,  and  has  the  ordinary  a])pearances  and  characteristics  of  cicatricial 
tissue. 

Both  primary  and  secondary  degenerations  may  begin  by  affecting  an 
entire  tract  of  the  cord  from  end  to  end.  This  is.  however,  not  alwaj-s  the 
case  with  primary  degeneration;  it  may  be  quite  local.  The  secondary 
degeneration  simultaneously  affects  all  parts  of  the  affected  tracts,  and  accord- 
ing to  Stroebe,  is  recognizable  microscopically  on  the  second  day  by  changes 
in  the  mark  substance  of  the  ner\-es.  Destniction  o{  the  axis-cylinders  fol- 
lows in  a  few  daj-s.  In  a  brief  time  the  scavenger  cells  are  at  work,  nnd 
absorption  of  the  destroyed  tissue  is  in  progn^ss.  The  result  is  the  fonvut- 
tion  of  soft  juicy  tissue  in  which  the  neuroglia  gradually  grows,  not  [terfocl- 
ing  its  dense  fibrillar  appearance  for  months  or  even  years. 

Sections  through  the  tissue  of  the  cord  will  var\*  in  stnicturc  at  different 
periods  of  development.  Thus,  after  two  or  three  months,  the  cord  is  con>- 
posed  of  a  reticulated  framework  the  meshes  of  which  are  either  filled  »ith 
fluid  or  contain  scavenger  cells  with  fatty  or  pigment-granules.     Here  and. 
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there  one  finds  groups  of  nerve-fibers  which  may  have  escaped  destruction. 
In  from  six  to  twelve  months  the  reticulated  tissue  is  found  to  be  much 
denser,  and  is  present  in  greatly  increased  amounts.  Scavenger  cells  with 
contained  granules  are  still  present  in  the  various  sj^ces  of  the  tissue.  As 
the  sclerotic  process  advances  the  color  of  the  diseased  tissue  becomes  gray 
and  its  bulk  diminishes. 

Etiology. — Myelitis  may  be  traimiatic,  infectious,  toxic,  or  nutritional  in 
origju. 

7>'rf//Wf///V  w»r////>,  usually  transverse,  depends  ui>on  injury  or  lo<al  disease 
of  the  s|)inal  column.  In  most  ca-ses  it  is  slow,  from  the  increasing  com- 
pression of  the  cord,  such  a^  occurs  in  tumors  of  the  cord,  tumors  of  the 
meninges,  and  collections  of  fluid  in  the  sjjinal  canal.  1  he  results  of  such 
local  lesions  are  manifested  upon  the  entire  structure  of  the  cord  at  the  alti- 
tude of  the  lesion,  thus  giving  it  li^e  \v<x\\\i^  iranaversf  myeiitis.  If  the  disease 
be  of  sudden  formation  and  aiiendcd  with  simultaneous  injurj*  of  the  blood 
vessels,  the  changes  may  conform  to  the  description  of  red  or  yellow  soften- 
ing, according  as  the  cord  is  stndied  soon  or  long  after  the  development  of 
the  condition.     If  the  injur)'  be  slower,  white  softening  is  usually  obser\'ed. 

Jnffitious  myeiiiis.  or  Arwafoj^emms  myeHtis^  is  observed  m  the  infectious 
diseases — rheumatism,  tyi)hoid  fever,  small-pox,  diiihiheria,  ]iyemia,  anthrax, 
syphilis,  etc.  Sometimes  it  results  from  the  dissemination  of  bacteria  through 
the  blood  and  their  roloni/.aiion  in  the  cord,  sonielinies  from  the  dissemina- 
tion of  their  loxic  products.  Vnder  these  circumstances  both  transverse 
and  disseminated  myelitis  may  oci  ur,  according  to  the  conditions  arising. 

The  anatomic  and  hisiologi(  alterations  are  identical  with  those  of  other 
forms  of  myelitis,  ]jhis  the  presence  of  the  bacteria.  The  disseminated 
fonn  of  myelitis  is  |>artitularly  characleristit  of  the  infeclious  diseases,  and 
ts  prolmbly  more  often  caused  by  syphilis  than  by  other  diseases.  In  syphi- 
lis, however,  the  va.scular  changes  which  interfere  with  local  nutrition  niay 
have  more  influence  than  either  the  ba<teria  or  their  toxins. 

Toxic  myelitis  may  dei>end  upon  the  toxins  of  the  infectious  diseases  or 
upon  other  poisons,  such  as  ergotin,  carbonic-acid  gas,  tetanus,  arsenic,  mer- 
cury, strychnin,  etc. 

Nutritional  myelitis  is  observed  in  certain  constitutional  diseases,  such  as 
diabetes,  Addison's  disease,  pernicious  anemia,  etc. 

It  is  also  said  that  myelitis  may  follow  exi)0sure  to  cold,  excessive  fatigue, 
and  sexual  excesses. 

Varieties  of  Myelitis. — When  the  spinal  membranes  are  inflamed,  the 
condition  is  known  as  spinal  memn\^hs  :  if  the  membranes  and  cord  are  both 
affected,  as  me nin^^omve litis.  Inflammation  of  the  cord  alone  is  known  as 
myelitis.  Disease  of  the  white  substance  is  called  Icukomyelitis ;  disea.se  of 
the  gray  matter^  poliomyelitis. 

According  to  its  distribution,  myelitis  is  said  to  be  central ^\\ex{  arising 
from  disease  of  the  central  canal  :  diffuse,  if  it  affects  the  whole  cord  ;  trans- 
verse,  if  the  entire  cord  is  affected  for  a  short  distance  ;  or  iiisseminated^  if 
it  occurs  in  numerous  small  areas  remote  from  each  other. 

Pathologic  myelitis  is  divided  into  the  simple,  hemorrhagic ^  nnd pifrulent, 
according  to  the  condition  in  which  the  tissue  is  found. 

Clinicallv  myelitis  is  divided  into  acute  and  chronic  forms.  The  acute 
form  is  of  abrupt  onset ;  the  chronic  form,  of  insidious  onset.  Hoth  forms 
are  of  indefinite  duration,  in  which  sense  all  forms  are  chronic. 

Temtlnatlon  of  Myelitis. —  The  outcome  of  all  forms  is  a  hypcrjilasia  of 
the  ncurngiia  tissue,  witli  a  resulting  gray  sclerosis.  No  regeneration  of  any 
im|X)rtante  lakes  place,  although  the  presence  of  nerve-fibers  in  the  spinal 
membranes  in  old  cases  of  transverse  myelitis  are  taken  by  some  to  indicate 
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attempt  at  regeneration  is  in  progress,  and  these 
are  seeking  an  external  path  in  which  to  pass  the  seat  of 

Hydromyelia  is  a  dilatation  of  the  central  canal  of  thi 
caused  by  the  pressure  of  an  increased  amount  of  cerebrospina 
enlargement  of  the  canal  may  be  visible  to  the  microscope  on 
be  widely  dilated.  Its  shape  is  usually  regular,  and  the  dilatai 
though  it  may  be  greater  at  certain  heights  than  at  othere,  espec 
the  lumbar  cord.  In  some  cases  the  canal  is  not  round,  but  ts 
angular,  or  irregular  in  shape.  It  is  usually  lined  with  epend 
cuboidal  shape.  In  rare  cases  the  canal  is  double  or  triple  few 
for  part  of  Us  length,  the  reduplication  being  more  frequent  i 
region  than  elsewhere.  Occasionally  diverticula  extend  from 
the  substance  of  the  cord. 

The  dilated  canal  is  filled  with  cerebrospinal  fluid.     It  may, 
tain  blood  {hcmatomyeiia)^  or  in  rare  cases  pus  { pyomye/ia). 

Etiologry. — The  cause  of  hydromyelia  is  not  always  cle 
arc  congenital.     The  acquired  cases  may  depend  upon  abno 
and  lym[)h  circulations,  inflammatory  changes  in  the  central 
generative  changes  in  its  wall.      The  condition  is  not  alwa 
entiated  from  syringomyelia,   the   chief  difTerence  being   t 
hydron:yelia  of  the  ependymal  cells. 

The  condition,  so  far  as  is  known,  is  without  clinical  signi 

Syringomyelia  is  an  affection  somewhat  similar  to  hydro 
terized  by  the  formation  of  a  central  dilatation  of  the  spinal  C{ 
sequence  of  the  degeneration  of  an  abnormal  growth  of  glia 
situation. 

The  cause  of  the  disease  is  unknown  :  it  may  be  the  resu 
mental  errors.  It  is  characterized  primarily  by  a  gliosis  al>out 
lanai  of  the  cord,  especially  j>osteriorly  in  the  neighborhood 
commissure,  probably  beginning  in  the  cervical  cord.  The  e 
gliosis  is  uidimited,  and  it  may  continue  along  the  entire  length 
Secondarily,  the  disease  is  characterized  by  degeneration  and 
the  hyperplastic  glia  tissue.  The  outcome  of  the  process  is  t 
the  cavity,  which  is  situated  posteriorly  to  the  center  of 
varying  size — sometimes  a  mere  canal,  sometimes  a  cavity  so  lai 
lend  the  substance  of  the  cord,  press  uprjn  its  tissues,  and  ca' 
atrophy  and  degenerate,  giving  the  impression  that  the  surroundi 
can  scarcely  contain  any  nervous  tissue.  When  the  disease  d 
the  entire  length  of  the  cord,  posterior  degeneration  highe 
present. 

The  cavity  is  usually  filled  with  clear  fluid,  but  in  cases 
advanced  in  the  process  of  degeneration  this  cavity  may  contam 
gelatinous  mass,  consisting  of  the  products  of  tissue  disintegratifl 
corpuscles  ;  or  it  may  contain  blood.      It  is  surrounded  by  gl 

In  some  cases  the  syringomyelic  cavitv'  l>ecomes  cj'Stic 
through  the  union  of  cavities  in  the  cord  fomied  by  local 
degeneration.  In  fact,  some  cases  of  syringomyelia,  known 
atypical,  are  formed  entirely  by  the  union  of  myelitic  ca\*ities  oi 
which  gliosis  occurs  in  the  process  of  partial  recovery.  Such  my 
cration  is  seen  in  cases  of  meninj:;omyelilis,  in  traumatic  ar 
myelitis,  and  in  other  cases,  especially  when  associated  with 

The  spinal  canal   in  syringomyelia  is  iisually  irregular, 
with  c]K'ndymal  epithelium.     It  may  be  centrally  situated, 
«iuently  asymmetric  and  often  is  entirely  on  one  side.     VVh 
large  and  full  of  fluid,  the  cord,  which  may  not  have  ap 
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before  incision,  collapses  as  the  contents  escape  and  api)ears  flattened  and 
like  a  ribbon. 

The  exlenl  of  secondary  degeneration  in  the  sjiinal  cord  and  in  the  an- 
terior and  [KKierior  nerve-roots  will  depend  entirely  upon  the  size  of  the 
lesion  and  the  pressure  it  causes.  In  marked  cases  whole  columns  of  the 
cord  and  anterior  and  [josierior  nerve-roois  nuy  be  destroyeti. 

Tuberculosis  of  the  Spinal  Cord. —  The  most  frequent  tuberculous 
affection  of  the  spinal  cord  is  that  which  attacks  the  meninges  and  extends 
from  ihcm  into  its  nervous  tissues  {.tuhr-rcultms  mc$un^om\€litis).  The  tuber- 
cles, at  first  small,  increase  in  size  and  number,  and,  aided  by  accompanying 
round-cell  iiifillralions,  eventually  cause  considerable  thickening  and  necro- 
sis. From  the  fjia  ilie  tubercles  gradually  invade  the  nervous  tissue,  leading 
10  degeneration. 

Primary  tuberculosis  sometimes  originates  in  the  cord  itself,  forming 
single,  circumscribed,  cheesy,  sometimes  softened  masses,  which  may  become 
as  large  as  hazelnuts.  Secondarj-  degenerations  of  the  tord  are  frequent 
results  of  tuberculous  inflammation  and  the  destruction  of  the  nervous  tissue 
it  causes. 

Disseminated  miliary  tubercles  of  hematogenous  origin  are  also  frequent. 
They  occur  in  both  gray  and  white  matter,  and  can  be  discovered  only  upon 
microscopic  examination.  The  tubercles  arc  typical  in  appearance,  and  are 
freijucnily  accom|>anied  by  perivascular  infiltrations  of  small  round-cells  in 
the  iuimediale  neighl>orhootL  These  miliar)-  lulerdes,  small  as  they  are, 
may  be  the  origin  of  set  ondarv-  degenerations. 

Tuberculous  spinal  menJnsrltls  niay  l>e  limited  to  the  spinal  cord,  or  may 
alTect  the  r  ord  sinmltaneonslv  with  the  membranes  of  the  brain.  It  may 
affect  either  the  dura  or  the  piu  mater. 

Tuberculosis  of  the  dura  i-;  mo.st  fret|i]ent  as  a  result  of  tuberculosis  of 
the  vertebral  column.  It  may  be  confined  to  the  dura  mater  only — tuhen-n- 
ious  pachymcmn^itis — or  may  extend  from  it  to  the  pia  and  arat  hnoid.  The 
disease  may  be  exteitiai^  the  tubercles  a[ipearing  upon  the  external  surface 
of  the  dura,  as  when  the  disease  is  secondary  to  vertebral  tuberculosis  ;  or 
ifiUrrta/,  the  luliercles  appearing  upon  the  inner  surface.  In  both  forms  the 
lesion  consists  of  dis.seminated  or  confluent  miliar}'  tubercles  with  cheesy 
degeneration  and  the  formation  of  a  granulation  tissue  sometimes  replete 
with  tubercles,  more  or  less  in  » Oiigiibtion  necrosis,  and  forming  accumula- 
tions that  nuay  com]>ress  the  *ord. 

Tuberculosis  of  the  Pla  or  Tuberculous  Leptomeningitis. — This  very 
often  results  from  inward  extension  of  the  iiachymeningitis.  There  may 
be  ivpica!  miliary  tubercles,  but  there  is  more  frequently  an  additional 
inllanmialion  with  a  suppurative  tendency,  surrounding  the  aflec  ted  area  with 
creamy  pus  or  with  a  seropurulent  exudate.  The  tul>ercles  are  usually  dis- 
tributed along  the  blood  ve.s.scls,  and  may  occasion  small  hemorrhages.  The 
disease  mav  spread  to  the  ncr\c-roots,  and  may  cause  secondary  degeneration 
of  the  cnrd. 

Syphilis  of  the  spinal  cord  usually  assumes  the  form  of  a  syphilitic 
mvelitis  rharaclerized  by  degenerations,  of  which  those  of  the  posterior 
columns  arc  prol>ablv  most  frequent  and  most  imi>ortant.  These  degenera- 
tions mav  be  in  part  dependent  upon  syphilitic  disease  of  the  vessels  of  the 
cord,  with  con-sequent  degeneration,  'i  here  are  nn  characteristics  by  which 
the  degenerative  <  onditions  of  syphilis  ran  be  diflferentiated  from  other  spinal 
degenerations,  though  posterior  and  disseminated  scleroses  are  particularly 
suspicious. 

Syphilis  of  the  Spinal  Meninges.— .^(////////V  pachymfmn^fis  may  Occur 
primarily  or  secondarily.     Secondarily  it  occurs  through  the  extension  of 
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scopic  examination.  The  shape  is  always  more  or  less  flattened  in  order  to 
accommodate  them  to  the  umal  in  which  they  occur.  They  all  cause  more 
or  less  pressure  upon  the  cord  and  are  likely  to  lead  to  degeneration  of  its 
columns. 

The  sarcomata  may  be  of  any  variety,  but  endothelioma  is  most  frequent. 

Cylifitiroma  and  choUsttaUmtti  are  of  rart-  occurrence. 

Sf^ondary  tumors,  either  sarconm  or  carcinoma,  are  of  occasional  occur- 
rence in  the  spinal  meninges. 

Tumors  of  the  dura  mater  are  proljably  less  frecpienl  than  in  the  deeper 
membranes.  J  hose  most  frc»|iiently  obser\ed  are  sarcoma,  psammoma^ 
myxoma^  fibroma ^  chondroma^  and  Upoma.  A  melanotic  tumor  has  also  been 
seen  by  Williams. 

Parultea  of  tbe  SpiOAl  Cord  and  Ita  Membranet.— Pnrasiifs  arc  very  rare  in  the  spinal 
cord  :inU  m  iti  iiitmlir^iiits.  the  Lyitutr^u^  .(-//uA-ja- h«  l«cn  found  in  ihc  inichoi  of  ibe 
dural  sac  in  a  few  rare  instances,  ilie  T>rma  tchimicoccms  is  pertups  a  Iitllc  more  frequent. 
thirteen  c;iies  having  Ix-en  collected  by  Ncisser.  Ver>-  few  of  the  crtses  were  pritniirr,  ihc 
pculer  nun)L>er  having  tiecurred  by  <vcondar)-  extet»i6a  to  Ujc  spinal  canal  from  contiguous 
organs,  muscles,  and  bunes  primarily  afTecied. 

Spinal  Meningitis.— Pachymeningitis. — Acute  innammalion  of  the 
dura  mater  sjjinalis  is  most  frequently  occasioned  by  inHammations  in  neigh- 
boring tissvies  or  by  trauniatir  agencies.  As  an  idiopathir  affection  it  is 
of  doubtful  o<'Currence.  The  lesion  is  chaiacteri/ed  by  the  fomiation  of  an 
exudate,  which  usually  lollects  upon  the  external  surface  (cr/iT/w/ y>(i(-/fi*- 
menht^itis).  It  may  be  cellular  or  fibrinous.  In  the  former  case  actual 
abscess  formation  is  not  rare,  and  may  i  ompress  or  destroy  the  subjacent 
spinal  cord.  In  all  severe  inflammations  the  term  external  pachymeningitis 
is  inappropriate,  as  the  condition  affecb;  the  entire  thickness  of  Ihe  dura 
mater  and  causes  the  acctmiulation  of  serum,  pus,  or  other  exudate,  both 
within  and  without  the  dural  sac. 

IttUrnaipathymtnin^itis,  usually  also  further  denominated  hyprrtrophica 
or  adhesiva,  sometimes  results  from  tuberculous  or  syphilitic  di.sease  and 
from  disease  of  the  pia  mater  and  the  bones.  'I'he  idiojxithic  occurrence  of 
the  aflection  is  not  well  undersiood.  It  is  characterized  by  the  formation  of 
a  fibrous  exudate  irregularly  distributed,  and  leading  to  adhesions  between 
the  dura  and  deeper  membranes,  or  to  the  formation  of  a  membranous  de- 
posit, well  vascularized,  ui>on  the  inner  surface  of  the  dura.  Small  hemor- 
rhages also  occur  in  this  newly  formed  tissue. 

Hfmorrha}(ic  pachymenin^tis  mav  be  a  modified  or  exaggerated  form  of 
Ihc  hypertrophic  internal  spinal  meningitis.  It  is  analogous  to  the  cerebral 
hemorrhagic  jiarhymeningilis  {q.  v.),  and  is  characterized  by  the  forma- 
tion upon  the  inner  surface  of  the  dura  K^i  a  delicately  vascularized  mem- 
brane having  a  rust  brown  color,  due  to  frequent  hemorrhages.  Like  the 
cerebral  pachymeningitis  (y.  t'.),  it  is  most  frequent  in  the  insane,  in  drunk- 
ards, etc. 

Chrom\'  hypfrtrophit  eert'ical  pachymeninj^itis  has  been  described  by 
Charcot.  As  the  name  indicates,  the  disca.'ic  affects  the  cervical  cord,  is 
chronic,  and  is  characterized  by  the  fomiation  of  extensive  fibroid  thickenings 
of  the  dura,  pia.  and  arachnoid.  The  outcome  of  the  disease  is  compression 
of  the  roots  of  the  nerves,  atrophy  of  the  fibers,  and  degenerations  in  the 
cord — transverse  myelitis  and  descending  degeneration. 

Leptomeninjcitis. — Acute  inflammation  of  the  pia  mater  and  arachnoid 
results  from  hematogenous  distribution  of  bacteria,  especially  in  the  epidemic 
infectious  fomj  known  as  epidemic  cerebrospmal  memn^ritis  {q,  ?*.V  It  is 
also  the  result  of  infection  from  lo<.al  trauma,  disease  of  the  bones,  etc. 

The  lesions  (characteristic  of  the  infection  include  the  formation  of  an 
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JnBammatory  exudate  that  collects  in  the  meshes  of  the  arachnoid  and  in 
the  space  between  arachnoid  and  dura.  The  exudation  may  be  serous, 
fibrinous,  or  purulent.  It  may  be  found  upon  a  limited  extent  of  the  mem- 
branes when  the  disease  is  local ;  or  may,  as  is  more  frequent,  be  ibund  upon 
the  entire  length  of  the  cord.  'I'o  the  naked  eye  the  exudate  is  whitish  or 
creamy  in  color  and  creamy  in  consistence.  It  rarely  happvens  that  the  cord 
entirely  escapes,  and  small  round-cell  infiltrations  usually  occur  in  the 
anterior  <;ommissure  and  scattered  throughout  the  perivascular  connective 
tissue. 

Ilactcriologic  exammatton  reveals  the  presence  of  various  bacteria  in  different  coses.    In 

rpidcTiiic  cercbruspiniil  meningilis  (he  Meningococcus  or  Diplococcus  intracellulnris  of  Weich- 
sctbaum  is  almost  invariably  found.  It  ib  suppow.Hl  to  Ijc  the  cause.  In  other  cases  the  Strep- 
tococcus pyogenes  and  pneumococcus  arc  the  most  frequcnily  encounicretl  organisms. 

The  infiammation  is  liable  to  affect  at  least  the  superficial  elements  of  the 
cord,  so  that  in  all  severe  cases  it  assumes  the  form  of  mtnin^omyeiitis.  The 
alTectcd  superficial  nerve-fibers  of  the  cord  degenerate,  as  do  those  acted 
upon  by  inflammatory  extensions  that  descend  into  the  cord  along  the  vessels 
and  endoneurium. 

Circulatory  Disturbances  of  the  Spinal  Cord. — AnemUit  or  more 
correctly  ischemia,  iLsiially  occurs  in  the  lumbar  cord.  The  pressure  of 
morbid  growths  and  inflammator)'  collections  upon  the  vessels  of'  the  cord, 
as  well  as  arteriosclerotic  conditions  in  vessels,  the  thromt>osis  of  the  smaller 
arteries,  and  embolism  of  the  nutrient  vessels  all  lead  to  ischemia.  Eml)0- 
lism  is  nearly  always  followed  by  anemic  necrosis,  as  the  vessels  are  ail  end 
arteries. 

Anemia,  especially  pernicious  anemia,  may  also  lead  to  degenerative 
changes,  especially  of  the  posterior  columns  of  the  cord. 

Hy|>erenila. — As  dead  bodies  ustially  lie  upon  the  back,  h5*postasis  of 
blood  into  the  vessels  of  the  spinal  cord  nearly  always  occurs,  and  at  autopsy 
must  be  differentiated  from  true  antrmortnn  con^rstion. 

Hyperemia  is  common  in  all  cases  of  intlammation  of  the  meninges 
and  in  local  areas  of  the  cord.  Passive  congestion  occurs  in  chronic  cardiac 
and  pulmonary  afTections. 

Active  hyperemia  gives  the  while  substance  a  rosy  hue,  and  causes  tlie 
gray  .substance  to  appear  brownish.  There  may  be  small  [)un(  late  hemor- 
rhages into  the  sulstance  of  the  cord  and  into  its  membranes. 

Passive  hyperemia  is  characterized  by  dilatation  and  tortuosity  of  the 
vessels,  a  grayish-yellow  color  of  the  white  substance,  and  a  dark  grayish-red 
color  of  the  gray  substance. 

Hemorrhage  into  the  spinal  cord  is  much  less  frequent  than  hemorrhage 
into  the  brain.  Punctate  capilbry  hemorrhages  and  massive  hemorrhages 
are  occasionally  observed.  The  punctate  capillary  hemorrhages  appear  uix>n 
tran.svcTse  section  of  the  cord  as  I'ine  reddish  dots  that  cannot  be  washed 
away.  They  occur  into  the  perivascular  spaces,  and  are  found  after  trau- 
matic injuries  of  the  cord,  in  degenerated  areas,  in  the  neighborhood  of 
tumors,  in  tetanus,  in  general  passive  congestion,  and  in  a  variety  of  other 
pathologic  conditions.  The  blood  damages  the  nervous  sul>stance  by  com- 
pressing and  disorganizing  it. 

Massive  hemorrhages  occur  from  niplure  of  blood  vessels  from  any  cause, 
and  form  collections  which  rarely  exceed  the  size  of  a  hazelnut.  Sometimes 
the  hemorrhagic  collections  are  round,  and  extend  for  a  considerable  dis- 
tance along  the  cord  between  the  longitudinal  ftbere ;  at  other  imies  they 
make  their  way  into  the  central  canal,  rupturing  externally  into  the  pia.  If 
the  patient  live,  the  changes  that  occur  in  the  hemorrhagic  area  arc  identical 
with  those  of  hemorrhages  into  the  brain  {q.  r.) 
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SPECIAL  DISEASES  OF  THE  SPINAL  CORD. 

DlBMmin&ted  or  Multiple  Sclerosis.— Dissf-minatcd  or  multiple  sclrrnsts  ts  common  to 
both  br.lin  arnl  spiti.il  cunl  li  is  charactcri/ctl  by  numeruus.  rnlher  small,  irregularly  dia- 
inbuted  arca»  of  sofirning  or  sclerosis.  The  disease  seems  to  atiack  the  whltt;  matter  by 
preference,  but  also  occurs  in  the  gray  substance.  It  is  somctimi-s  apparent  that  the  degen- 
eration has  begun  in  the  distribution  of  a  blood  vessel  or  round  about  it.  The  lesions,  when 
fresh,  are  of  a  grayiih  or  pinkish-gray  color,  and  gelatinous  in  consistence.  When  the  tissue  is 
examined  microju:opically.  It  is  usual  to  find  abundant  myelin  and  duty  drops,  fatty  degener- 
ated cells,  and  molecular  debris,  lliere  is  nearly  alwuyi^  a  marked  proliferation  of  the  glia- 
eells,  though  this  develops  later.  Hyaline  degcnemiion  of  the  bluod  vessels  is  usually  found, 
and  corpora  amylacca  arc  common.  'ITiis  form  or  stage  nf  the  multiple  sclerosis  Zieglcr  calls 
muhifh  myeliih.  An  Interesting  feature  of  the  histology  of  Ih«  affection  seems  to  be  the 
retention,  despite  the  softcnini;,  of  a  considerable  degrccof  vitality  of  the  nervous  tissue.  Thus, 
while  there  is  destruction  of  the  sheaths  of  the  nerves,  liberation  of  myelin  substince.  and 
fatty  mcLimorphosis  of  the  celK.  numemus  axis-cytinden;  continue  to  escape  complete  des- 
truction nnd  pass  through  the  rliseased  area  sitll  able  to  conduct  some  impulses.  Birch- 
tlirschfeld.  Schmaus.  and  uiliers  think  it  is  the  persi?>tencr  i>f  the-ve  axis-cyiinders  tliat  prevents 
the  occurrence  of  secondary  degeneration  in  multiple  sclerosis. 

As  the  disease  Iwcomes  more  advanced,  the  swiftening  gives  place  !0  sclerosis,  sometimes 
beginning  insidiously.  The  sclemsis  dcpt-nds  upon  active  growth  of  the  glia  tissue.  The 
cells  are  numerous,  the  fibers  coarse,  and  the  mc^ies  unusually  loose.    The  nerve-fibers  in  the 
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Fio.  303. — Combined  poftcrior  and  lateral  sclerosis  (Collins). 


sclerotic  area  are  atrophic,  denuded  where  there  had  been  prevntus  litiftenine.  and  some  of 
them  disappear.  Nerve-cells  atrophy.  The  vessels  arc  abnormally  numerous  or  may  be 
absent. 

Etitxli*^' — Tlie  etiology  of  the  ilisease  is  obscure.  In  many  casr-*  syphilid  is  the  undoubted 
cause,  but  there  are  cases  that  cannot  be  referred  to  it  Oilier  infections  nnd  perhaps  intoxi- 
cations may  bring  it  about.  The  fact  that  hyaline  changes  in  the  t>Iocid  vessels  are  so  com- 
monly associated  with  the  disease  might  be  interprried  to  indicate  that  occlusion  of  the  vessels 
plays  an  important  part  in  the  disease  bv  shutting  off  the  nutrient  supp}y  of  the  diseased  areas. 
Posterior  BclerosU  or  Tatoea  Doreaile.  — Degenerative  and  sclerotic  changes  of  the  pos- 
terior iolumns  of  ihe  >ipioal  coril  are  dtscribcii  as  portenor  sclerosis  iir  (abes  dursalis.  ITie 
clinical  symptom-complex  Is  known  a.s  iacomolor  ti/axia. 

Tlierc  arc  three  theories  to  explain  to  the  origin  of  the  disease  :  first,  that  it  depends  upon 
primary  disease  of  die  cerebnil  cortex  ;  second,  that  it  is  a  firimary  affection  of  tiie  posterior 
columns,  third,  the  newest  and  probably  the  best,  that  it  depends  upon  primary  disease  of  the 
posierior  nervc-rools. 

'ITie  cause  of  the  disease  is  ol>scurc.  According  to  Erb,  it  is  nearly  always  dependent 
upon  syphilis.  Traumatic  lesions  and  Infectious  diseases  are  ihnught  to  cause  it.  The 
softening  of  the  spinal  cord  that  ocrurs  in  pcmicioiis  anemia  affects  tiy  preference  the  pos- 
irrior  columns.  Posterior  sclerosis  is  also  found  at  times  in  paresis  Tlir  luinb.ir  seems 
lo  suffer  more  frequently  and  more  severely  than  the  dorsal,  and  the  dorsal  more  frequently 
than  the  cervical  cord- 
There   arc    no    essentially    peculiar   features    About    the    destructive    changes.       If    is   a 
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chronic  myelitis  characterized  by  airoiriiy  of  the  nervous  substAiicc  and  proUfersttoo  of  ibe 

glia.     The  myctm  she.tth^  first   tlisappear,  leaving  the  a»is-cyltn'^   —     ' '     *       *     •  jrt 

m   the   tissue  in    mult^culAr  farm,  .mil  is  gnthcmJ  up  liv  Icuktn  n- 

sidfral)lc  numbers  in  the  lymph;itics  about  the  blood  vessels.     An.  r- 

ou».     1  he  nerve-ftbera  are  slowly  dLstroycd.  many  resisting  dr^truv^^ttttn  .otig  aiU  r  rin 

sheaths  are  gone.     The  neuroglia  prolifcralion  occurs  in  the  dcgcneraicd  and  ii'  iv 

and  leads  to  the  formation  of  conr&cr  fibers  than  are  usually  been,  and  1    -   -  - 

Starting  at  the  lower  part  of  Iht-  cord  and  ascending,  wc  And  ilmi  rir 

degfncr.iti".<n  affects  the  columns  of  Goll.  the  exirernc  anterior  purii<<r  ,j»- 

ing :  in  the  dorsal  region  there  arc,  in  addition,  two  areas  uf  degrneraiiuii  m  the  •uJuinn*  of 
Burd.ich ;  in  the  cervical  region  the  chief  seat  of  the  disc.isc  i&  Goll  s  column  rnxwX  uImi  Etur- 
dach's  column,  where  some  of  the  fibers  are  dei;;cneratcd.  In  lli»:  neck  une  finds  thai.  u&  « 
rule,  two  anterolateral  areas  of  the  column  of  Gull  escape  sclerosis, 

The  puslcnnr  nerve-roots  arc  nearly  always  degenerated,  ond  some  believe  thi*  lo  br  ihc 
starltiig-point  uf  the  dise:tse.  llie  ganglia  on  the  pu^leriur  ruol?t  are  fiei|urtitly  degenemtrd 
and  their  cells  destroyed,  and  the  degeneration  Iias  been  traced  (or  considerable  di&tAncea 
into  the  periphemi  nerve*. 

Degener;iiion  of  die  st-nsory  nerve-endings  nearly  always  occurs. 

li  has  also  l>ecn  found  Uiat  the  nervous  lesionsi  uf  tabes  dorkulis  are  not  peculMT  10  the 
spinal  cord  and  peripheral  nerves,  but  that  the  sclerotic  proces  estends  irregulariy  into  ibe 
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FiC,  303.— Tabes  dorsalis  (Collins). 

brain,  where  foci  of  gray  degeneration  or  sclerosis  may  be  found  in  thff  nervous  substance 
and  in  the  optic,  oculomotor,  and  trigeminal  nerves. 

I'he  inception  of  the  disease  is  gradual.      No  cases  have  yet  brrn  studied  before  ?h^  l«^rtf« 
were  well  defined.    It  is  supposed  to  occur  primarily  in  the  spinal  ganglia  and  po** 
roots,  and  ascend  these  lo  the  posterior  horns  of  gray  matter  near  Clarke"*  cu 
Burdach's  columns      The  affection  of  GoH's  column  may  be  a  secondary  asccndin^   _1    _  , . 
tion  depending  upon  interruption  of  the  filwrs  below,     Tlie  cells  of  Clark«'s  column  mnd  ibe 
substance  of  the  posterior  horn  of  gray  matter  often  suffer  degeneration. 

'I"he  disease  \s  of  Indefinite  duration,  and  is  accompanied  by  a  grenl  variety  «f  sensorv  di»- 
turbaiicfs,  such  as  lancinating  pains,  girdle  sensation,  loss  of  patellar  reflex,  ArgYt|-Ro)*rrl> 
son  pupil,  diplopia,  etc. 

Friedreich's  Ataxia. — Friedreich  has  described  a  hereditary  form  of  postrnor  - 
called  b\  his  name.     The  disease  begins  In  childhood  or  early  youth  and  often  ati  I 

children  in  the  same  family-     Except  in  minor  details,  the  symptoms  ore  stmilor  1  ,  t!  . 
motor  at.ixia  of  a^bllt^ 

The  disease  is  characteriied  by  byperr'lasia  of  the  cerebellum  or  spinal  cord,  anil  l.^ 
sis  of  the  posterior  columns  of  the  cord.     Ihe  ixi^terinr  sclerosis  mnv.  in  rare  cai*» 
It  nsiinlly  affects  the  fibers  of  the  column  of  (ioll,  ami  frequently  also  thote  of  thr 
Burdach.     Tlie  celts  nf  Clarke's  vesicular  column  arr  ttkewi&e  o^en  degenerated.      I  lie  }ih 
of  the  direct  ccrebcllAr  tract  also  sometimes  degenerate,  and  at  limes  some  fil)en  in  the  Ia» 
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pyrumidal  columns.  Like  the  lesions  of  tnbes  doisalis.  th«  chnnges  :ire  most  pronounced  at 
the  lower  pan  iif  x\\t  cord,  diminishing  us  ibe  fibers  ascend,  '{"he  posterior  roots  of  (he 
<ipinal  ncr>'C!>  arc  also  dcgencmtcfl,  and  some  claun  thnt  Ihcre  is  degeneration  of  the  sensory 
nerves. 

The  degeneration  and  sclerosis  are  of  ihe  usual  type.  If  the  nfn'e-fil>crs  be  not  com- 
pletely destroyed,  they  lose  ihcir  myelin  shcaltis.  Hyaline  ch;inges  of  ttic  blood  vessels  are 
als<»  frcquont. 

Acute  Anterior  PoUomyQUtll.— This  is  a  form  of  nervuus  det^eneration  and  sclerosis  the 
le:iions  of  which  arc  iiiuated  chieily  in  the  anterior  horns  of  the  gray  mnltcr  of  the  spinal  cord. 
It  is  principally  u  disease  of  cbddhood.  tliuugh  it  sometimes  affects  adults. 

Ethh^. — The  cause  of  iht^  disease  is  unknown.  Ti  is  almost  univrrsnlly  recognized  to  be 
of  infectious  or  toxic  origin,  nnd  to  rrsidt  from  the  hi-mdtogcnou»  distribution  of  its  cause.  It 
not  infrequently  results  from  exposure  to  cold,  and  sometime*,  occur*  after  atLicks  uf  the 
s|Kcific  fevers.  In  many  cascb  no  cause  can  be  assigned.  The  onset  of  the  disensc  is  usually 
rapid,  and  may  be  attended  with  general  symptoms,  such  as  chdl,  frvcr,  etc.  It  mny  lie  a  uni- 
lateral or  ti  biiatpml  affeclion.  Ii  is  rather  more  frequent  in  the  lumbar  cord  than  hitjher  up, 
but  m.iy  occur  anywhere.  It  usually  involves  several  superimposed  segments  of  the  cord, 
and  mnyaflfcit  its  entire  length. 

In  aiscs  in  which  the  spinal  cord  can  be  exumined  a  short  time  after  the  onset  of  the  dis- 
ease marked  changes  can  be  observed  in  the  blooil  vessels,  which  appear  much  distended  and 
surrounded  by  a  tone  of  round-ceds  packeil  in  the  pcrivaiciilnr  lymphatic  vesseb.  The  ves- 
sels chiefly  affccti-d  are  those  of  the  anterior  horns  of  the  gr.iy  mniter.  Small  interstitial  hem- 
orrhages .ire  occasionally  obser>'ed  in  the  anterior  horns,     llie  ti&sue  is  usually  observed  to  be 


Fig.  304. — Chronic  anterior  poliomyelitis  (Collins). 


softer  than  normal,  and  appears  looser  in  texture  and  more  or  less  infiltrated  with  small  round- 
cells.  Very  interesting  changes  occur  in  the  ganglionic  cells,  which  are  large,  granular,  clouded, 
often  vacuolated,  and  irregular  and  peculiar  in  their  staining  reactions.  The  nucleus  may  te 
vacuolated  and  degcnerateil,  and  irregular  distribution  of  chromatin  occurs. 

As  the  disease  advances  the  cellular  dcstructioti  l>rcoHies  complete,  and  the  ganglionic 
cells  entirely  disappear.  The  medullated  nerves  that  enter  and  leave  the  gray  matter  lose  their 
myelin  sheaths  .nnd  are  altered  in  appearance.  Some  of  the  fil>er5  are  tolnlly  destroyed.  Katty 
molecules  are  liberated,  and,  appearing  in  the  tissue,  are  gathered  up  by  scavenger  cells,  so 
(hat  faf-granule  cells  nrc  rather  numerou'i.  Some  or  all  Ihe  ganglion-cells  may  be  destroyed 
according  tn  ilie  extent  of  the  disease. 

Later,  the  anterior  horn  of  gr.iy  matter  whicli  lia't  been  the  seal  <pf  llie  itffectiun  inny  undergo 
a  gelatinous  degenemlion  (colloid  ?).  or  o  neurogllar  hyperplnsia  may  occur,  by  which  the 
gray  matter  becomi-s  indurated  and  actually  sclerosed.  Contr.iciion  u.<uuiliy  follows  this  stage, 
and  Ihe  gray  ni;itler  of  the  afTccted  part  becomes  shnmken. 

The  lesions,  while  they  begin  in  the  anterior  horn  of  the  gray  matter,  are  nut  confined  I0 
it  .ilone.  Il  is  true  lh.it  m  the  posterior  horn  of  the  same  side,  and  on  the  undisturbed  side, 
there  are  a  few  if  anv  chnngrs.  nnd  the  white  matter  of  the  cord  escapes  except  for  a  few  Abrn 
of  the  pyramiilal  tracts  which  occasionally  dcgenemte  for  a  short  distance.  It  is  the  anterior 
nerve-roots  and  motor  nerves  in  which  the  secondary  chani;e-S  arc  observed.  These  consist 
of  degenerations  of  some  or  many  of  the  fibers,  .-ind  are  without  special  peculiarities. 

The  muscles  to  which  the  nerve-fibers  distribute  undergo  a  rapid  atrophy,  the  change  being 
in  (he  nnture  of  a  fcitty  metamorphosis.  If  the  patient  lives  anil  grows,  the  parts  which  were 
governed  by  the  detiroyed  nerve-cells  do  not  grow  concomitantly,  but  have  their  development 
permancnUy  arrested. 
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Cbronic  Anterior  PollomyellUs— Progresatve  Muscular  Atrophy.— Chronic  |K>iio- 
myelitis  dirfers  Uova  ihc  acute  (01  tu  in  ihut  the  disease  is  of  insidious  onset,  chronic  duration, 
oc'cun  chiefly  in  adults,  and  u  chamctensed  by  gradual  atrophy  and  dis.ippeanincc  uf  the 
motor  ncrvc-cells  uf  the  anterior  uornua  of  ttic  spin.1l  cord.  Som<--iimc&  the  cells  of  Clarke's 
vesicular  column  are  also  affected.  Tliu  nerve-cells  gradually  become  smaller  and  smaller 
until  Ihey  finally  dis;ip|«.ir.  As  the  cells  are  destroyed  a  parallel  degeneration  or  atrophy  of 
the  peripheral  nerve,  and  of  the  mu\clci  to  which  ii  i!>  diNlribuled,  i.ike*  place.  The  ;iiruphy 
usually  affects  first  the  muscles  of  the  Uiumb  and  little  fin);er,  then  ihe  intero&sei.  lumbricales 
and  other  small  muscles  of  Ihe  hand.  i>preading  to  the  forearm  and  later  nsccnding  to  (he 
trunk.  The  atrophy  may  also  begin  in  the  lower  extrcnitiies  and  ascend.  It  occurs  by  tatty 
metamorphom  of  the  muscular  tissue. 

Nowhere  in  the  diseased  tissues,  either  muscular  or  nervous,  is  there  any  sign  of  infUmma- 
liun.     The  morbid  th.inges  are  those  of  atrophy. 

Eiioio^. — No  cause  i&  .ip|>arent,  but  analogy  would  indicate  that  some  toxic  or  jnfectiotts 
condition  was  responsible  for  it.  Sometimes  the  vesseU  of  tlie  antermr  comu;i  show  distinct 
changes.  The  disease  usuallv  begins  in  the  ccn.-icnl  region  of  the  cnrd.  but  may  begin  any- 
wheP'.  .-tnd  in  the  medulla  is  known  a*  titlh.yr  p,il<y. 

BulbftT  pftlBy,  or  progT«ulT0  gloflflolabloUxyngeAl  palsy,  is  identical  with  chronic 
polioiii\i-liii>  anlerior.  except  th.it  )n>trad  ol  ncriirring  in  liir  t-ord  it  (Krurs  in  Ihe  medulla 
obloag.il.i.  Further,  in  place  of  the  cells  of  Utc  anterior  horns  of  gray  matter  being  affected. 
Ihe  disease  is  now  cenir.ilizcd  in  the  various  nuclei  of  the  medulla,  which  may  be  mken  as 
their  representatives,  and  affects  the  cells  of  the  ganglia  of  the  hypo^lossus,  g)o&sophar\ngcal, 
spinal  accessory.  \*a^us.  facial,  and  other  ncrve>. 

Tlic  nerve-celts  of  the  ganglia  atrophy  and  disappear,  the  fibers  of  the  various  nerves 
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Fig.  305.— Primary  lateral  sclerosis  (Collim). 


degenerate  secondarily,  and  a  gradual  atrophy  of  the  voluntary  muscles  occurs  in  the  distribu- 
tion of  thi-  nerves. 

Amyotrophic  Lateral  Bclerosla.— I'his  is  a  spinal  affection,  which,  in  typical  cases,  adds 
to  the  atrophy  of  the  gangliomc  cells  of  the  antenor  cornua  of  gniy  matter,  the  degeneration 
of  the  peripheral  nerves,  and  the  atrophy  of  the  musc1e>  in  their  distribution,  the  additional 
lesion  of  a  secondary  (?)  degeneration  In  the  pyramidal  tracts  of  the  cord,  The  most  variable 
part  of  Ihe  lesion-cumplex  is  the  .iffection  of  ihc  pyramidal  tracts.  Il  may  be  marked  and 
extend  high  up  the  ci>rd.  pass  through  the  medulla,  and  even  continue  to  the  internal  capsule. 
In  some  recorded  cases  (Charcot.  Marie)  lesions  of  the  cerebral  cortex  also  occurred,  as  if  the 
enlirc  motor  apparatus  were  involved. 

.According  to  Stengel,  there  is  a  case  on  record  in  which  there  was  no  lesion  of  the 
pyramidal  tract.  The  degeneration  of  the  pyramidal  tracts  affeets  fil>ers  of  both  the  anterior 
and  lateral  pyramidal  columns.     TTie  degenerations  are  devoid  of  specific  peculiarities. 

The  cau4e  of  Ihc  disease  is  not  known.  Syphilis  is  supposed  to  be  of  ctiologic  importance. 
Paralytic  dementia  may  also  be  associated  with  it.  In  all  probability  tlte  real  injurious  agent 
is  some  to.xic  substance  nt-nemted  within  the  body  by  its  own  processes  or  by  infeotioiis 

agents. 

8«coiidary  Deffeneratioiii  of  the  Spinal  Oord.— There  an?  very  constant  degenerative 

changes  observed  to  follow  the  path  of  certain  systems  of  fibei^.  ascending  or  descending, 
when  their  connection  with  the  ganglionic  nervr-crlh  is  broken.  Such  lesion;*  may  be  of 
central  or  peripheral  origin,  and  may  be  limited  or  extensive  according  to  the  individual  case. 
The  lesions  may  appear  m  a  week,  or  sometimtrs  less,  after  section  of  the  cord.  Tliey  may  be 
visible  microscopically  In  two  days,  llie  microscopic  features  of  the  degcneratton  have 
already  been  describnl.     The  nerve-fibers  may  completely  disappear.     The  lesion  occurs 
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there  one  finds  groups  of  ncr>'e-fibcR  which  may  have  escaped  destruction. 
In  from  six  to  twelve  months  the  reticulated  tissue  is  found  to  be  much 
denser,  and  is  present  in  greatly  incroased  amounts.  Scavenger  cells  with 
contained  granules  are  still  present  in  the  various  spaces  of  the  tissue.  As 
the  sclerotic  process  advances  the  color  of  the  diseased  tissue  becomes  gray 
and  its  bulk  diminishes. 

Btiologiy. — Myelitis  may  be  traumatic,  infectious,  toxic^  or  nutritional  in 
origin. 

Traumatic  mytlitis^  usualh  transverse,  dei)end.s  upon  injury  or  lotal  disease 
of  the  spinal  column.  In  most  cases  it  is  slow,  from  the  increasing  com- 
pression of  the  cord,  such  as  occurs  in  tumors  of  the  cord,  tumors  of  the 
meninges,  and  collections  of  fluid  in  the  spinal  canal.  The  results  of  such 
local  lesions  are  manifested  upon  the  entire  structure  of  the  cord  i\\  the  alti- 
tude of  the  lesion,  thus  giving  it  the  name /rt///jrr/'j"f  myr/ifh.  If  the  disease 
be  of  sudden  formation  and  attended  with  simultaneous  injur)-  of  the  blood 
ves.scls,  the  changes  may  lonforni  to  the  description  of  red  or  yellow  soften- 
ing, according  as  the  cord  is  studied  soon  or  lung  after  the  development  of 
the  condition.     If  the  injur>'  t>e  slower,  white  softening  is  usually  observed. 

hifecfious  myeiitii.  or  hrmiUi\^ftious  myelitis^  is  obsencd  in  the  infectious 
disea.ses — rheumatism,  ty[ihoid  lever,  smallpox,  diphtheria,  pyemia,  anthrax, 
syphilis,  etc.  Sometin^es  it  results  from  the  dissemination  of  bacteria  through 
the  blood  and  their  roJoni/^tion  in  the  cord,  sometimes  from  the  dissemina- 
tion of  their  toxic  products.  Tnder  these  circumstances  both  transverse 
and  disseminated  myelitis  may  occur,  according  to  the  conditions  arising. 

The  anatomic  and  histologic  alterations  are  identical  with  those  of  other 
forms  of  myelitis,  plus  the  presence  of  the  l)actcria.  The  disseminated 
fonn  of  myelitis  is  particularly  characlerislic  of  the  infectious  diseases,  and 
is  prol^bly  more  often  caused  by  syphilis  than  by  other  diseases.  In  syphi- 
lis^ however^  the  vascular  changes  which  interfere  with  local  nutrition  may 
have  more  influence  than  either  the  bacteria  or  their  toxins. 

Toxic  myeiitis  may  depend  upon  the  toxins  of  the  infectious  diseases  or 
upon  other  poisons,  such  as  ergotin,  carbonic-acid  gas,  tetanus,  arsenic,  mer- 
cury, strychnin,  etc. 

Nutritional  Myelitis  is  obser\'ed  in  certain  constitutional  diseases,  such  as 
diabetes,  .'\ddi.son's  disease,  [lernicious  anemia,  etc. 

It  is  also  said  that  myelitis  may  follow  exposure  to  cold,  excessive  fadgue, 
and  sexual  excesses. 

Varieties  of  Myelitis. — When  the  spinal  membranes  are  inflamed,  the 
condition  is  known  as  spinal  ntenin^^itis  :  if  the  membranes  and  cord  are  both 
affected,  as  menin^omyelitis.  Inflammation  of  the  tord  alone  is  known  as 
myelitis,  nisea.se  of  the  white  siibstance  is  called  Itukomyelttis  ;  disease  of 
the  gray  matter,  poliomyelitis. 

According  to  its  distribution,  myelitis  is  said  to  be  central ythtn  arising 
from  disease  of  the  central  canal  ;  ilijfuse,  if  it  afiects  the  whole  cord  ;  trans- 
verse, if  the  entire  cord  is  affected  for  a  sliort  distance  ;  or  Msseminated^  if 
it  occurs  in  numerous  small  areas  remote  from  each  other. 

Pathologic  myelitis  is  divided  into  the  simple,  hemorrhagic^  KnA  purulent, 
according  to  the  condition  in  which  the  tissue  is  found. 

Clinicallv  mvelitis  i.-i  divided  into  j^v//^  and  r//rr»///V  forms.  The  acute 
form  is  of  abrupt  onset  ;  the  chronic  form,  of  insidious  onset.  Both  forms 
are  of  indermite  duratimi.  in  which  sense  all  forms  are  chronic. 

Termination  of  Myelitis. — The  outcome  of  all  fonns  is  a  hyperpla.sia  of 
the  neuroglia  tissue,  with  a  resulting  gray  sclerosis.  No  regeneration  of  any 
imj>ortance  takes  place,  although  the  presence  of  nerve-fibers  in  the  spinal 
membranes  in  old  cases  of  transverse  myelitis  are  taken  by  some  to  indicate 
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that  an  attempt  at  regeneration  is  in  progress,  and  these  newly  fomied  fibers 
arc  seeking  an  external  path  in  which  to  pass  the  scat  of  disease. 

HydromyeUa  is  a  dilatation  of  the  centnl  canal  of  the  spinal  cord 
caused  by  the  pressure  of  an  increased  amount  of  cerebrospinal  fluid.  *I"hc 
enlargement  of  the  canal  may  be  visible  to  the  microscoi>e  only,  or  it  may 
l>e  widely  dilated.  Its  shape  is  usually  regular,  and  the  dilatation  uniform, 
though  it  may  be  greater  at  certain  heights  than  at  others,  especially  great  in 
the  lumbar  cord.  In  some  cases  the  canal  is  not  round,  but  is  slit-like,  in- 
angular,  or  irregular  in  shape.  It  is  usually  lined  with  ef>endynial  cells  of 
cuboidal  shape.  In  rare  cases  the  canal  is  double  or  triple  for  its  entire  or 
for  i>art  of  its  length,  the  reduplication  being  more  frequent  in  the  lumbar 
region  than  elsewhere.  Occasionally  diverticula  extend  from  the  canal  into 
the  substance  of  the  cord. 

The  dilated  canal  is  filled  with  cerebrospinal  fluid.  It  may,  however,  con- 
tain blood  {hanatomyeiia),  or  in  rare  cases  pus  {pyomycHa). 

Etiology.— Ilie  cause  of  hydrorayelia  is  not  alwaj-s  clear.  Some  cases 
are  congenital.  The  acquired  cases  may  depend  upon  abnormalities  of  blood 
and  lymph  circulations,  inflammatory  chai^ges  in  the  central  canai^  and  de- 
generative changes  in  its  wall.  The  condition  is  not  always  easily  differ- 
entiated from  syringomyelia,  the  chief  difference  being  the  presence  in 
hydromyelia  of  the  ependyraal  cells. 

The  condition,  so  far  as  is  known,  is  without  clinical  significance. 

Syringomyelia  is  an  affection  somewhat  similar  to  hydromyelia,  charac- 
terized by  ihe  formation  of  a  central  dilatation  of  the  spinal  canal,  in  con- 
sequence of  the  degeneration  of  an  abnormal  growth  of  glia  tissue  in  that 
situation. 

The  cause  of  the  disease  is  unknown  :  it  may  be  the  result  of  develop- 
mental errors.  It  is  characterised  primarily  by  a  gliosis  about  the  central 
canal  of  the  cord,  especi.iUy  [)osteriorly  in  the  neighboihood  of  the  gray 
commissure,  probably  beginning  in  the  cervical  cord.  The  extent  of  the 
gliosis  is  unlimited,  and  it  may  continue  along  the  entire  length  of  the  cord. 
Secondarily,  the  disease  is  characterized  by  degeneration  and  liquefaction  of 
the  hyperplastic  glia  tissue.  The  outcome  of  the  i)rocess  is  the  formation  of 
the  cavity,  which  is  situated  [>osteriorly  to  the  center  of  the  cord,  is  of 
varying  size — sometimes  a  mere  canal,  sometimes  a  cavity  so  large  as  to  dis- 
tend the  sul>stance  of  the  cord,  press  upon  its  tissues,  and  cause  them  to 
atrophy  and  degenerate,  giving  the  impression  that  the  surrounding  thin  wail 
can  scarcely  contain  any  ner\ous  tissue.  When  the  disease  does  not  involve 
the  entire  length  of  the  cord,  posterior  degeneration  higher  up  is  usually 
present- 

The  cavity  is  usually  filled  with  clear  fluid,  hut  in  cases  not  quite  so  far 
advanrcti  in  the  process  of  degeneration  ihis  cavity  may  contain  a  browni<»h. 
gelatinous  mass,  consisting  of  the  products  of  tissue  disintegration  and  blood 
corpuscles;  or  it  may  contain  blood.     It  is  surrounded  by  glia  tissue. 

In  some  cases  the  syringomyelic  cavity  bct:omes  cystic  in  appeararwre 
through  the  union  of  cavities  in  the  cord  ibrmed  by  local  arras  of  mvclitic 
degeneration.  In  fact,  some  cajses  of  syringomyelia,  known  as  secuniiary  or 
aiypicaii  are  formed  entirely  by  the  union  of  myelitic  cavities  or  cysts  about 
which  gliosis  occurs  in  the  process  of  partial  recovers.  Such  myelitic  degen- 
eration is  seen  in  cases  of  meningomvelilis,  in  traumatic  and  infectious 
myelitis,  and  in  other  cases,  csf>eciallv  when  associated  with  hemorrlw)^. 

The  spinal  canal   in   s>*ringomvelia   is  usually  irregular,  and  is  not  Itned 
with  ependymal  epillielium.     It  may  be  centrally  situatc<l,  but  is  \ct' 
quently  asymmetric   and  often  is  entirely  on  one  side.     W'hen  the  cas 
large  and  full  of  fluid,  the  cord,  which  may  not  have  ap^ieared  abnonnai 
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before  inrision,  collapses  as  the  contents  escape  and  apf>ears  flattened  and 
like  a  ribbon. 

'Ihe  extent  of  secondary  degeneration  in  the  sftinal  tord  and  in  the  an- 
terior and  jjostcrior  nerve-roots  will  dcjicnd  entirely  upon  the  sue  of  the 
lesion  and  the  pressure  it  tauses.  In  marked  cases  whole  cohimns  of  the 
cord  and  anterior  and  posterior  ner\e-roois  inav  lie  destroyed. 

Tuberculosis  of  the  Spinal  Cord. —  The  most  freciueiit  tuberculous 
affection  of  ihe  spinal  cord  is  thai  which  attacks  the  meninges  and  extends 
from  thcni  into  iis  nervous  tissues  i^tuhercuhus  mc$tift^omyelitis).  The  tuber- 
cles, at  first  buiall,  iiarease  in  size  and  number,  and,  aided  by  accompanying 
round-ccU  infiltrations,  eventually  cause  lonsidcrable  thickening  and  necro- 
sis. From  the  pia  the  tubercles  gradually  invade  the  iier\ous  tissue,  leading 
to  degeneration. 

Primary  tuberculosis  son:ietimes  originates  in  the  cord  itself,  fonning 
single,  circumscribed,  cheesy,  sometimes  softened  masses,  which  may  become 
as  large  as  hazelnuts.  Secondan'  degenerations  of  the  cord  are  frequent 
results  of  tuberculous  inflammation  and  the  destruction  of  the  nervous  tissue 
it  causes. 

Disseminated  miliary  tubercles  of  hematogenous  origin  arc  also  frequent. 
They  occur  in  both  yray  antl  while  matter,  and  can  be  discovered  only  upon 
microscopic  examination.  The  tiiben  les  jirc  ivpit^l  in  appearance,  and  are 
frequently  acconqxinied  by  perivascular  inftltratioiis  of  small  round-tells  in 
the  immediate  neighhorhood.  These  miliary  lubLrcles,  small  as  they  arc, 
may  be  the  origin  of  secondary  degciieralioias. 

Tuberculous  sptnal  meniiiK:itls  may  be  limited  to  the  spinal  cord,  or  may 
affect  the  cord  simultaneoiislv  wiih  the  membranes  of  the  brain.  It  may 
affect  cither  the  dura  or  the  pia  mater. 

Tuberculosis  of  the  dura  is  most  fret|ncnt  as  a  result  of  luberrnlosis  of 
the  vertebral  column.  It  may  be  confined  to  the  dura  mater  only — tuhrnu- 
hus  pachymfftifi^itis — or  may  extend  from  it  to  the  pia  and  arachnoid.  The 
disease  may  ho.  fxterna/,  the  tubercles  ap]iearing  upon  the  external  surface 
of  the  dura,  as  when  the  disease  is  secondary  to  vertebral  tulierculosis ;  or 
interna/,  the  tubercles  appearing  upon  the  inner  surface.  In  both  forms  the 
lesion  consists  of  disseminated  or  ronfltient  miliary  tubercles  with  cheesy 
degeneration  antJ  the  formation  of  a  granulation  lissue  sometimes  replete 
with  tubercles,  ntore  or  less  in  coagulation  necrosis,  and  fomiing  accumula- 
tions that  may  compress  the  cord. 

Tuberculosis  of  the  Pia  or  Tul>ercuious  LeptomeninKitls. — This  very 
often  results  fronv  inward  extension  of  the  pachymeningitis.  There  may 
l)e  typical  miliary  tubercles,  but  there  is  more  fretjuently  an  additional 
inflammation  w  ith  a  sup|inrative  tendency,  surrounding  the  affected  area  with 
creamy  juis  or  with  a  seropurulent  exudate.  The  tubercles  are  usually  dis- 
tributed along  the  blood  ves.sels,  and  may  occasion  small  hemorrhages.  The 
disease  may  spread  to  the  ner\'c-roots,  and  may  cause  secondary  degeneration 
of  the  cord. 

Syphilis  of  the  spinal  cord  usually  a.ssumes  the  form  of  a  s)-philitic 
myelitis  characterized  by  degenerations,  of  which  thase  of  the  posterior 
cohimns  are  prol>ablv  most  frcquenl  and  most  important.  These  degenera- 
tions may  be  in  part  de]>endent  upon  syphilitic  disease  of  the  vessels  of  the 
cord,  with  consequent  degeneration.  'I'here  are  no  characteristics  by  which 
the  degenerative  conditions  of  syphilis  can  be  differentiated  from  other  spinal 
degenerations,  though  posterior  and  disseminated  scleroses  are  particularly 
siLspicions. 

Syphilis  of  the  Spinal  Meninges. — Syphihtic  pachymfm$ti^itis  may  occur 
primarily  or  secondarily.     Secondarily  it  occurs  through  the  extension  of 
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syphilitic  disease  from  ihe  pia  or  the  vertebra  to  the  dura.  As  usual  witK 
syphilitic  disease,  the  outcome  of  the  process  is  the  fonuaiion  of  dense  scats, 

thickenings,  and  adhesiooik  of  the  various  ]jartb. 

Syphilitic  irptomenin^fis  is  infre<|uent.  It  is  usually  characterized  by  the 
formation  of  round-cell  infiltrations,  forming  rtallened,  cxtensi\c  swellings. 
The  disease  sometimes  invades  the  dura  and  sometimes  affects  the  subjauent 
cord.  'J'hickenings,  adhesions,  and  dense  scar  formations  result,  which, 
when  they  embrace  ner\e-roots  or  outlying  nerves,  lead  to  their  dcsiriu  Won. 
The  degeneration  of  considerable  invaded  tissue  leads  to  the  fornuiiion  of 
cheesy  centers  in  the  diseased  areas.  When  the  disease  invades  the  vessels 
of  the  cord  or  descends  into  its  substance,  degenerations  occur  and  syffuHHi 
meniftj^omyelitis  results. 

liirch-Hiisthfeld  mentions  a. i.^z/ww^i/fz/J  spinal  ieptomfnin^tis  which  occa- 
sionally occurs  simultaneously  with  a  similar  disease  of  the  membranes  of 
the  brain.  When  fresh,  the  lesion  is  characterized  by  grayish,  gelatinous 
thickenings. 

Lepm  or   the   spinal   cord    )K.-ai«iona,l]y    occurs.     The  Iwiun    may    t'»-  -ly 

with  ilic  TTiicroscopc.  i»nd  is  chiefly  characiehzed  by  atrophy  of  iltc  gangit'  .y 

there  m.-iy  be  areas  of  softening,  occasional  interstitial  hcmorrbage^,  and  inti  <>•••••. •i<.>i  •  ■'-■c- 
lions. 

Lepra  bacilli  have  been  fmnd  by  numeroiu  fibscr^-era  In  the  fissuei  cif  ilie  spintd  cArd. 
They  liavo  been  Accn  in  the  conncclivr  ttsMie  nf  the  cord,  both  in  white  And  gray  »ut>%tan\.v 
When  in  the  gungliunic  cells,  -^s  •%onietime3  happoas,  they  cause  vncuoLttiun  antl  lUtiittikie 
destruL*tion. 

Tumors  of  the  Spinal  Cord. —  Tumors  of  the  spinal  cord  are  of  rare 
ocrurrence.  Prokibly  the  most  fre(|uent  is  the  i^lionui,  which  has  already 
been  si^oken  of  in  connection  with  syringomyelia  (y.  v.).  Its  ustuil  o<  i  ur- 
reiKc  is  in  tiie  form  oi  )^Iiosis  or  development  along  a  considerable  length 
of  the  cord,  abovit  or  posterior  lo  (he  central  rana!.  Its  growth  is  accom- 
panied by  a  sinudianeous  degeneration  which  leads  to  the  excavation  char- 
acteristic of  s\TingomyeUa.  It  is  rare  that  a  circumscribed  form  of  glioreui 
occurs.-     Those  seen  are  usually  markedly  telangie<:tatic. 

5afXoma  of  the  spin:d  cord  is  very  rare.  Spindle-cell  sarcoma  has,  how- 
ever, been  seen.     Cylindroma  has  also  been  described. 

Oliosarcoma  and  gliomyxoma  *ire  uncertain  1union>  of  which  a  few  orciir- 
renres  are  reporied.  They  rcstMnlile  glioma  in  general  chamcierisiics  and 
distribution,  and  probably  are  sim]>ly  variations. 

Fibroma  o*.  <  urs  very  rarely  in  the  fomi  of  rounded,  cimimscril>e<l  tumors. 
These  arc  apt  by  pressure  lo  excite  degeneration  in  the  columns  of  the  i  ord. 
This  secondary  degeneration  applies  to  all  lumors  in  which  local  damage  is 
done  to  the  spinal  <*ord. 

Tumors  of  the  spinal  meninges  are  much  more  frequent  in  occur- 
rence ilian  those  of  the  substance  of  the  cord.  They  occur  in  all  the  mem- 
branes. 

Tumors  of  the  Pia  Mater  and  Arachnoid. — In  fibrous  deposits  of  iho 
arachnoid  ihc*  deposition  of  lalcareous  matter  is  of  fretpient  occurrence. 
Whether  or  not  this  bears  any  relation  to  osteoma  is  uncertain.  OstrvmAi  in 
the  form  uf  small,  flattened,  whitish  plaques  occurs  infreciucntly  in  ihe 
arachnoid. 

Cartilaginous  plates  also  occur  in  the  arachnoid,  and  sontetimes  are  suffi- 
ciently large  to  be  called  chomiroma. 

An\(ioma  of  the  cavernous  type  sometimes  devel0|>s  from  the  \cssels  of 
the  pia.  It  forms  a  flat  growth,  more  or  less  distinrily  cirmmscribetl,  nrd  in 
color,  and  soft  in  consistence. 

Psammomiiy  san-oma^  /w_v.v*/wii,  lipoma^  myoma,  and  fibroma  arc  all  KHrcstk- 
sionally  seen.     Some  of  these  are  easily  recognizable  ;  others  require  micro- 
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scopic  examination.  The  shape  is  always  more  or  less  flattetied  in  order  to 
accommodate  them  to  the  canal  in  which  they  occur.  They  all  cause  more 
or  less  pressure  upon  the  cord  and  are  likely  to  lead  to  degeneration  of  its 
columns. 

The  sarcomata  may  l>e  of  any  variety,  but  endothelioma  is  most  frequent. 

Cylindroma  and  choUsUatomii  are  of  rare  occurrence. 

Sriotii/aty  tumors^  either  sarcoma  or  carcinoma,  arc  of  occasional  occur- 
rence in  the  spinal  meninges. 

Tumors  of  the  dura  mater  are  probably  less  frequent  than  in  the  decider 
membranes.  Those  muht  frequently  observed  ure  sarcoma,  fsammoma, 
myxoma,  fibroma^  iJiondroma,  and  lipoma.  A  melanotic  tumor  has  also  been 
seen  by  Williams. 

Paraaltea  of  tbe  BptnaJ  Cord  and  its  Membruies.— Parnsit»  nrc  very  nirr  in  the  spinal 

cord  .inil  III  iiA  riRiiiItrnrii*.  lljc  L\ilt..cri.u.\  n-i/uit>sa\i3s  been  found  in  the  interior  of  the 
dural  sac  in  .1  fc^  rare  instance!*,  'flic  Tama  eihinoc0c<iti  is  prrhaps  a  little  n>urc  frequent, 
thirteen  casc^  having  Ixcn  collected  by  Neisscr.  V'erj-  few  i)(  the  cases  were  primary,  the 
greater  number  luving  occurred  by  sccundary  extension  lo  the  spinal  canal  from  contiguous 
orgjins,  muscl4:s.  .iud  bones  primarily  affected. 

Spinal  Meningitis. — Pachymenlneitls. — Acute  inflammation  of  the 
dura  mater  spinalis  is  most  frequently  occasioned  by  inflauimations  in  neigh- 
boring' tissues  or  by  traumatic  agencies.  As  an  idiojiathic  affection  it  is 
of  doubtful  CKcurrcnce.  The  lesion  is  characterized  by  the  formation  of  an 
exudate,  which  usuaDy  collects  upon  the  external  ^\\riz.ct.  {extfrmil  pachy- 
meningitis). It  may  be  cellular  or  fibrinous.  In  the  former  case  actual 
abscess  formation  is  not  rare,  and  ntay  compress  or  destroy  the  subjacent 
spinal  cord.  In  all  severe  inflammations  the  term  externa!  pachymeninjjitis 
is  inappropriate,  as  the  condition  affet  ts  the  entire  thickness  of  the  dura 
mater  and  causes  the  accumulation  of  serum,  pus,  or  other  exudate,  both 
within  and  without  the  dural  sac. 

Internal  pachxtnrninf^itis^  usually  aho  further  denominated  hypertrophic  a 
or  adhesiva,  sometimes  results  from  tuberculous  or  syphiHtic  disease  and 
from  disease  of  the  pia  mater  and  the  bones.  The  idiopathic  occurrence  of 
ihe  aflection  is  not  well  understood.  It  is  characterized  by  the  formation  of 
a  fibrous  exudate  irrejjularly  distributed,  and  leading  lo  adhesions  between 
ihc  dura  and  deeper  membranes,  or  to  the  formation  of  a  membranous  de- 
posit, well  vascularizetl.  upon  the  inner  surface  of  the  dura.  Small  hemor- 
rhages also  occur  in  this  newly  formed  tissue. 

Hfmorrhaj^c  pachymfmn,t[itis  may  be  a  modified  or  exaggerated  form  of 
the  hv()ertrophic  iiuernal  sjiinal  meningitis.  It  is  analogous  to  the  cerebral 
hemorrhagir  pachymeningitis  {(/.  r.),  and  is  characterized  by  the  fomia 
lion  upon  the  inner  surface  of  the  dura  of  a  delicately  vascularized  mem- 
brane havim,'  a  nist  brown  color,  due  to  frequent  hemorrhages.  Like  the 
cerebral  fiachymeningitis  (^.  v.),  it  is  most  frequent  in  ihe  insane,  in  drunk- 
ards, etc. 

Chronic  hypertrophic  cenical  pachymeningitis  has  been  described  by 
Charcot.  As  the  name  indicates,  the  disease  affects  the  cervical  cord,  is 
chronic,  and  is  characterized  by  the  formation  of  extensive  fibro;d  thickenings 
of  the  dura,  pia,  and  arachnoid.  The  outcome  of  the  disease  is  compression 
of  the  roots  of  the  ner\'es,  atrofihy  of  the  fil>ers,  and  degenerations  in  the 
cord — ^r3nsvp^^e  myelitis  and  descending  degeneration. 

Leptomeningitis. — Acute  inflammation  of  the  pia  mater  and  arachnoid 
results  from  hematogenous  distribution  of  bacteria,  especially  in  the  epidemic 
infectious  form  known  as  epidemic  cerebrospinal  tneningitis  {q,  7'.).  It  is 
also  the  result  of  infection  from  local  trauma,  disease  of  the  bones,  etc. 

The  lesions  characlerisdc  of  the  infection  include  the   fonnation  of  an 
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inflammatory  exudate  that  collects  in  the  meshes  of  the  arachnoid  and  in 
the  space  between  arachnoid  and  dura.  The  exudation  may  be  serous, 
fibrinous,  or  i)iiruleni.  It  may  be  found  upon  a  limited  extent  of  the  mem- 
branes when  the  disease  is  local ;  or  may,  as  is  more  fretjucnt,  be  found  o|X>n 
the  entire  length  oi  the  cord.  To  the  naked  eye  the  exudate  is  whitish  or 
creamy  in  color  and  creamy  in  consistence.  It  rarely  hapj>ens  that  the  cord 
entirely  escapes,  and  small  round-cell  infiUratious  usually  occur  in  the 
anterior  commissure  and  s(.'attered  throughout  the  perivascular  connective 
tissue. 


Bacteriologic  examination  reveals  the  presence  of  vartowt  bacteria  \n  different  ciucs.     In 

cpidrmic  cerebrospinal  meningitis  the  Meningococcus  or  Diplococcus  tntraccllulnns  of  Wctcb- 
srihaum  is  almost  invariabl)r  found.  It  ii  supposed  to  be  the  cauM.*.  In  oi!icr  cases  the  Strep- 
tococcus pyogenes  and  pncumococcus  arc  th<-'  most  frequently  encouniered  orgAnUrns. 

The  inflammation  is  liable  to  affect  at  least  the  superficial  elements  of  the 
cord,  so  that  in  all  severe  cases  it  assumes  the  form  of  mcningomyeiitii.  The 
alTected  superficial  nerve-fibers  of  the  cord  degenerate,  as  do  those  acted 
u|X)n  by  inilanimatory  extensions  that  descend  into  the  cord  along  the  vessels 
and  endoneurium. 

Circulatory  Disturbances  of  the  Spinal  Cord. — Aaemla,  or  more 
correctly  ischemia,  usually  occurs  in  the  lumbar  cord.  The  pressure  of 
morbid  growths  and  inflaimnatorj-  collections  upon  the  vessels  of  the  cord, 
as  well  as  arteriosclerotic  conditions  in  vessels,  the  thrombosis  of  the  smaller 
arteries,  and  embolism  of  the  nutrient  vessels  all  lead  to  ischemia.  Embo- 
lism is  nearly  always  followed  by  anemic  necrosis,  as  the  vessels  are  all  end 
arteries. 

Anemia,  especially  pernicious  anemia,  may  also  lead  to  degenerative 
changes,  especially  of  the  posterior  columns  of  the  cord. 

Hyperemia. — As  dead  bodies  usually  lie  upon  the  back,  hypostasis  of 
blood  into  the  vessels  of  the  spinal  cord  nearly  always  occurs,  and  at  autops)' 
must  be  differentiated  from  true  aPitemortem  congestion. 

Hyperemia  is  common  in  all  c^ses  of  inHanamalion  of  the  meninges 
and  in  local  areas  of  the  cord.  Passive  congestion  occurs  in  chronic  cardiac 
and  pulmonary  alTections. 

Actwe  hyprremia  gives  the  white  substance  a  rosy  hue.  and  causes  the 
gray  snltsiance  to  appear  brownish.  There  may  l>e  small  punctate  hemor- 
rhages into  the  substance  of  the  cord  and  into  its  membranes. 

Passive  hyperemia  is  characterized  by  dilatation  and  tortuosity  of  the 
vessels,  a  grayish -yellow  color  of  the  white  substance,  and  a  dark  grayish-red 
color  of  the  gray  substance. 

Hemorrhage  into  the  spinal  cord  is  much  less  freqtienl  than  hemorrhage 
into  the  brain.  Punctate  capillary  hemorrhages  and  massive  hemorrhages 
are  occasionally  observed.  The  punctate  capillary  hemorrhages  appear  upon 
transverse  section  of  the  cord  as  fine  reddish  dots  that  cannot  \>e  •waslied 
away.  They  occur  into  the  perivascular  siiaces,  and  are  found  after  trati- 
matic  injuries  of  the  cord,  in  degenerated  areas,  in  the  neighborhood  of 
tumors,  in  tetanus,  in  general  (Missive  congestion,  and  m  a  variety  of  other 
pathologic  conditions.  The  blood  damages  the  nervous  substance  by  com- 
pressing and  disorganizing  it. 

Massive  hctnorrhagcs  occur  from  rupture  of  blood  vessels  from  any  cause, 
and  form  collections  which  rarely  exceed  the  size  of  a  ha/elnut.  Sometimes 
the  hemorrhagic  collections  are  round,  and  extend  for  a  considerable  dis- 
tance along  the  rord  between  the  longitudinal  fil>ers ;  at  other  tiintfs  they 
make  their  way  into  the  central  canal,  rupturing  externally  into  the  pia.  If 
the  j>atient  live,  the  changes  that  occur  in  the  hemorrhagic  area  are  identical 
with  those  of  hemorrhages  into  the  brain  {q.  v.) 
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miaemlnated  or  Multiple  Bclarosls.— r}is»t-nnn.itcd  or  multiple  srlernsis  is  common  to 
botli  hiain  and  spMi.il  turd-  li  i-*  cturaL-ieriztd  by  numerous,  rather  Mtiall,  irrrfjiilarly  di&- 
tributeU  area^  of  softening  or  sclerosis.  The  disease  seems  10  attack  the  white  matter  t>y 
preference,  but  also  occurs  in  the  gr.iy  substance,  it  is  sometimes  npporeiit  that  the  degen- 
eration ha&  begun  in  the  dUtribution  of  a  blood  vessel  or  round  about  it.  The  lesions,  when 
fresh,  are  of  a  uriyish  or  pinkish-gray  color,  and  gelaiinous  in  conMSience.  When  the  tissue  t& 
examined  micrnscnpically,  il  is  usual  to  find  abundant  myelin  and  Cttty  drops,  fatty  degener- 
ated cells,  ond  molecular  debris.  There  is  nearly  always  a  marked  proliferation  of  the  fflia- 
celU,  though  this  develops  later.  Hyaline  degeneration  of  the  blood  vessels  is  usually  found, 
and  corptir.i  umylacca  an-  common.  'Hii;*  form  or  stage  t>f  thr  multiple  sclerosis  ZleRlcr  calls 
muitiple  mytlith.  Kx\  interesting  feature  of  the  histology  of  the  affection  seems  to  be  the 
retention,  despite  the  sortening,  of  a  considerable  degree  of  vitality  of  the  nervous  tibsuc.  Thus, 
while  there  is  destruction  of  the  shc-aths  of  the  nerve*,  liberation  of  myelin  substance,  and 
Eatty  metamorphosis  of  the  cells,  numerous  axis-cylinders  continue  to  escape  complete  des- 
truction and  p.us  through  the  diseaseil  .nrea  still  nhle  to  conduct  some  impulses.  Birch- 
Hirschfcld,  Schmaus,  and  others  think  it  is  the  persistence  of  these  axis-cylinders  thai  prevents 
the  occurrence  of  secondary  degeneration  in  mmUiple  sclerosis. 

As  ihc  disease  becomes  more  advanced,  the  ^oflening  gives  place  to  sclerosis.  M>metimcs 
beginning  insidiously.  The  sclerosis  tlrprnds  n\^\\  active  growth  of  the  glia  tissue.  The 
cells  are  numerous,  the  fibers  coarse,  and.  llie  meshes  unusually  loose,    llie  nerve-fibers  in  the 
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sclerotic  area  are  atrophic,  denuded  where  there  had  been  previous  softening,  and  some  of 
them  disappear.  Nerve-cells  atrophy.  'Hie  vessels  arc  abnormally  numerous  or  may  be 
absent. 

Etioli*jiiy. — Tlie  etiology  of  the  disease  is  obscure.  In  many  case*  syphilis  is  the  undoubted 
cause,  but  there  are  cases  that  cannot  be  referred  to  it  Other  infections  and  perhaps  intoxi- 
cations may  bring  it  about.  The  fact  thai  hyaline  changes  in  the  btoud  vessels  arc  so  com- 
monly dissociated  with  the  disease  might  be  interpreted  to  indicate  that  occlusion  of  the  vessels 
plays  an  important  part  in  the  disease  bv  shutting  off  the  nutrient  supply  of  the  diseased  areas. 

Poctarlor  BeleroiU  or  Tabea  Donalls.— Degencniilve  and  sclerotic  changes  of  the  pos- 
terior columns  of  the  spinal  cord  ate  described  as  posterior  sclerosis  or  tabr5  dursnlis.  The 
clinical  symptom-complex  is  known  as  LKomoicr  ataxia. 

There  are  three  theories  to  explain  to  the  origin  of  the  disease :  first,  that  it  depends  upon 
prim.iry  disease  of  the  cercbnil  cottex ;  M-cond,  that  it  is  a  primary  afTection  of  the  posterior 
columris,  third,  the  newest  and  pn^bably  the  be«t,  that  it  depends  upon  primary  disease  of  the 
po¥iterior  nerve-roots. 

Tlie  cause  of  the  disease  is  ohscitrr.  According  to  Erb,  it  is  nearly  always  dependent 
up<m  syphilis.  Traumatic  lesions  and  infections  diseoJtes  are  thought  to  cause  it.  The 
softrning  ui  the  spinal  cord  th.it  iKU-urs  in  pernicious  anemia  affects  by  preference  the  pos- 
terior columns.  Posterior  sclerosis  is  also  found  ai  times  in  p.ire*.i->.  Tlie  lumbar  seems 
to  suffer  mor.*  frcijuently  and  more  severely  than  the  dorsal,  and  the  dorsal  more  frc<iucntly 
than  the  eer\ic<'il  cord. 

There  are    uo    estenttally   peculiar   features    about    the    destructive    changes.       It    is  a 
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Tuberculosis  of  the  Pia  and  Arachnoid. — Tuberculous  meningitis 

occurs  both  in  children  and  in  adults,  but  most  frequently  in  the  former. 
It  may  affect  all  [.tarts  of  the  meninges,  but  seems  to  have  a  preference  for 
the  Ijasilar  portion.  It  may  succeed  primary  tubtrculosis  of  the  dura  or  of 
the  brain,  but  n»orc  frequently  is  of  secondary  hematogenous  origin,  follow- 
ing tuberculosis  of  the  lungs,  etc.  in  rare  cases  it  seems  to  be  a  primary 
affection. 

The  lesions  are  typical  miliary  tubercles  occurring  chietiy  ai  the  bai^e  of 
the  brain,  espe<'ially  upon  the  pia  mater  covering  the  pons,  about  the  optic 
chiasm,  the  Sylvian  fo.ss3£,  and  the  perforated  spaces. 

In  tuberculous  meningitis  of  hematogenous  origin  the  lesions  are  situated 
in  the  pia  mater  and  in  the  subjacent  cereliral  tissues.  They  are  l)est  seen 
upon  the  inner  surCjce  of  the  membrane,  and  cliuster  al>oul  the  walls  of  the 
blood  vessels,  consisting  at  first  of  cellular  infiltrations  and  thickenings  of 
the  walls  of  the  vessels. 

The  disease  is  of  rapid  course,  and  usually  terminates  fatally.  Many 
cases  arc  characterized  by  a  serous  or  seropunilent  exudation  beneath  the 
arachnoid,  as  well  as  by  tubercle  formation  in  the  membranes.  Sometimes, 
there  is  mixed  infection,  due  to  the  [)resence  of  the  pneumococcus.  I'ncom- 
plicated  tuberculosis,  however,  may  show  the  exudate.  This  exudation  may 
be  quite  marked.  The  disease  may  also  extend  along  the  pia  into  the  trans- 
verse fissure,  and  affect  the  choroid  plexuses  in  the  ventricles  and  the 
ependyma. 

Tuberculous  menlngo-encephalltis  is  not  infrequent,  (he  arteries  of  the 
anterior  and  posterior  perforated  sp;ices  ofien  show  little  gray  tubercles  when 
carefully  withdrawn  from  the  tissue,  e\en  though  no  tubercles  can  be  found 
elsewhere.  The  disseminated  miliary  tubercles  are  nearly  alwaj^s  small,  the 
patient  dying  before  they  luive  time  to  become  large. 

In  primary  tuberculosis  of  the  meninges  a  single  lesion  may  attain  con- 
siderable size  without  raasing  serious  symptoms.  Such  solitary  tuberdes  may 
attain  the  size  of  a  hen's  egg.  and  are  called  tyromaia.  They  are  situated  in  a 
depressed,  airojihic  area  of  the  t>rain,  though  by  uniting  with  it  the  tubercles 
may  extend  into  the  cerebral  subst.ince.  Such  large  masses  are  grayish  or 
yellowish  white,  cheesy,  and  usuallv  firm,  though  .sometimes  soft  and  senii- 
fiuid. 

In  rare  cases  such  large  tuberculous  masses  undergo  calcareous  infiltration. 
Though  the  center  becomes  (^Icificd,  al)ont  it  there  is  a  zone  of  extension 
with  pinkish  granulation  tissue,  in  which  a  number  of  typical,  fresh  tul>ercles 
are  present.  The  large  masses  readily  sink  into  and  replace  the  soft  brain 
substance,  and  so  do  not  come  into  contact  with  the  dura.  If,  however, 
they  touch  it.  union  and  subsequent  invasion  of  the  dura  take  place. 

Large  tuberculous  masses  may  persist  for  a  long  time  without  metastatic 
distribution  through  the  lymphatics,  either  to  the  brain  or  meningeal  tissues. 
On  the  other  hand,  such  extension  may  occur  early. 

Tuberculous  lesions  of  the  pia  dci)ending  upon  diseased  bones,  etc.,  occur 
first  near  the  point  of  infection,  and  may  either  spread  slowly,  forming  con- 
siderable sized  loi  al  lesions,  or  rapidly,  with  disseminated  lubercles. 

Syphilis  of  the  meninges  is  chiefly  characterized  by  gumma  forma- 
tion. Cellular  infiltrations  mav,  however,  occur  and  form  a  conspicuous 
part  of  the  process.  A  perivascular  ronnd-rcll  infiltration  gradually  devcloi^s 
into  a  di(Tusc  cellular  infiltration,  with  subsidiary  perivascular  collections. 
Increase  in  size  of  the  chief  <:ellular  colleciinn  leads  to  the  final  formation 
of  a  partially  vascularized  node.  Caseation  or  gummy  degeneration  of  the 
node,  succeeded  by  cicatrization  of  its  borders,  ultimately  produces  a  dense 
cicatricial  formation.     Thickenings  of  the  intima  of  the  larger  blood  vessels 
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may  be  observed.  The  lesion  may  be  small  or  large.  Chararleristic  gum- 
mata  may  form.  In  the  latter  rase  it  extends  from  the  pia  and  invades  the 
cerebral  substance.  The  lesion  is  not  easily  recognized,  except  when  tvpical 
guumiala  are  present.  It  may  assume  the  form  of  ilistributed  thickenings 
of  the  pia,  with  cicatricial  formations  in  the  sulci  upon  the  surface  of  the 
brain,  and  sometimes  lakes  tJie  form  of  wide-spread  chronic  leptomeningitis. 

Ttunors  of  tbe  Pi*  anil  ArachXiOld. —  IKicthioHuin  Hodirs. — F*acchioni.in  bodies  grow  Trom 
the  arachnoid  in  the  form  of  small,  rounded,  circumscribed,  mare  or  Irss  pedunculated. 
dense  fibrous  [>ro}ection:s.  usually  quite  numerous  and  cbiefly  observed  above  the  great  longi* 
tudmal  fissure  of  the  bram.  By  growing  into  thr  dur.i  mairr  they  brine  about  a  firm  unioD 
of  (he  two  menibranes.  Not  infret)uently  they  slowly  work  their  way  through  the  tissues  of 
the  denser  raembranc  into  tht-  longitudinal  sinus  and  upon  the  outer  surface  of  the  membrane. 
In  ihe  sinui  they  Ciiuse  no  dtsiurbance  of  the  circulnlion.  L'pon  ihr  externa)  surface  of  the 
brum  they  Are  very  prone  to  unite,  making  a  rou^b  griyish  or  whitish  mass  extending  alon^ 
the  angle  formed  by  the  convex  und  median  surfac:es  of  (he  bnun  at  the  vertex  of  the  skull. 
Here  dura  and  pia  are  very  intimately  ndhcreni.  When  Urgr  and  collected  in(o  li(tle  musses 
projecting  externally,  Iheir  contact  with  the  bones  of  the  skull  (s  followed  by  atrophy,  so  (hat 
the  osseous  tissue  may  be  honey-combed  along  the  line  of  the  sagittal  suture,  or  may  present 
occasional  deep  excavations  the  surfaces  of  which  are  reduced  to  a  thmne&s  little  more  than 
that  of  paper. 

Pacchionian  granulations  arc  without  pathologic  or  clinical  importance.  Tliey  an*  observed 
in  nearly  every  nduli  body  examined  after  denth. 

Endothelioma  is  of  freiiuent  occurrence  in  the  soft  membranes  of  the 
brain,  where  it  develops  from  the  cells  of  the  lymphatics  \  lytftphangiosar- 
coma)  nnd  someliities  from  the  pcrithelial  tells.  The  tumors  may  be  small, 
but  not  infrc(|ucntly  attain  the  size  of  a  hcn*s  egg.  'Ihey  are  not  usually 
circumscribcti,  but  frequently  extend  irregularly  in  all  directions  by  more  or 
less  wdl-tlcvclopcd  prolongations.  Their  develoimient  ot  curs  chiefly  from 
the  ]fia  and  arachnoid.  Micros<opically  they  are  characterized  by  slices 
linetl  with  cells  soiuewliat  similar  to  lho.se  of  tubular  glands.  Few  of  the 
spaces  show  such  a  regular  arrangement,  however,  and  most  of  iheni  are  filled 
with  irregularly  proliferated  cells. 

Simple  connective-tissue  tumors  are  occasionally  seen  in  the  pia  and 
arachnoid.  Among  them  are  Jihrowd,  myxoma,  itpomn,  and  osteoma. 
Organized  thrombi  may  sometimes  be  mistaken  for  fibroma.  Lipoma  is  very 
rare  in  all  jarts  of  the-  ner\'Otis  system. 

Sarcoma  of  the  pia  and  arachnoid  is  said  in  it.s  early  stages  to  resemble 
enilothelioma  or  perithelioma,  and  may  develop  from  the  same  elements. 
An^iosanomay  my.xartgjosaramta^  and  cyHmiroma  are  also  rather  frequent 
growths. 

Psammoma  and  psammosarcoma  are  rather  less  frequent  in  the  pia  and 
arachnotil  than  in  the  dura  mater. 

Epithelioma. —  True  epitheliotiia  of  the  pia  mater  is  rarely  seen.  It 
usually  oci^urs  in  the  interior  of  the  brain,  and  seems  to  grow  from  the 
epithelium  covering  the  choroid  ]ile\uses  or  from  the  ependynia.  'Ihe 
tumors  are  soft.  They  may  attain  considerable  size,  and  show  malignancy, 
both  by  the  disintegration  of  tlie  tissue  in  which  they  grow  and  by  metastatic 
growths  in  remote  parts  of  the  brain.  The  tumor  has  its  tusual  character- 
istics, anti  consists  of  a  delicate  stroma  of  connective  tissue  with  very  numer- 
ous epithelial  cell  masses  ini  losed  in  irregular  spaces.  The  ceIN  are,  for  the 
most  part,  of  the  columnar  ty]>e,  though  one  not  infrequently  obser\es  lami- 
nated masses  of  flattened  cells  analogous  to  the  epithelial  jiearls  of  s<iuan»ous 
epithelioma.  The  tumor  not  infrc(|uently  occurs  in  a  papillary  form,  and 
projects  into  the  ventricle  in  a  dendritic  form.  It  is  prone  to  retrogressive 
changes,  of  which  the  most  fre([uent  is  myxomatous  degeneration  of  the 
stroma. 

Cholesteatoma  is  an  infreijuent  tumor  of  the  pia  mater.  It  is  more  fre- 
quent at  the  base  of  the  brain  than  elsewhere,  and  is  seen  chiefly  upon  the 


66o 


THE  NERVOUS  SYSTEM. 


pons,  in  the  Sylvian  fossa,  and  in  the  cereMlum,  though  it  sometimes  occurs 
in  the  ventricles.  It  may  attain  the  size  of  an  apple,  but  is  far  more  fre- 
quently the  si/e  of  a  pea.  It  is  sometimes  smooth,  sometimes  nodular,  and 
the  surface  may  l»c  shining. 

TeratomatA,  tuinoni  composed  of  all  the  body  tissues  heterogeneousty 
massed  together,  are  rarely  seen.  They  occur  in  the  meninges^  in  the  ven- 
tricles, and  sometimes  in  the  hypophysis  cerebri.  The  origin  is  unknovm. 
Clinical  evidences  of  their  presence  is  usually  early  Inanlfe^tcd. 

Secondary  tumors  of  the  membranes  of  the  brain  are  by  no  means  in- 
frequent, and  result  from  metastasis.  Sarcoma,  {aranoma^  etc.^  occur.  Tbcy 
may  take  on  a  wide-spread  develojiment  in  the  subarachnoidean  space. 

Cysts  sometimes  occur  in  the  choroid  plexuses,  as  ^.v«f/<//f"<///  r)\f/j  (ihc 
choroid  plexn.ses  are  supposed  to  secrete  the  cerebrospuial  lluid).  Partxsiii( 
cysts  resulting  from  the  Cysticercus  cellulosa;  have  also  been  observed.  A 
dermoid  cyst  of  the  choroid  plexus  has  also  been  obser\ed. 

Parasites  of  the  meninges  arc  rare.  The  only  fonns  that  need  be 
mentioned  are  the  echinococcos  and  the  Cysticercus  cellulosae. 
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Congenital  malformations  of  the  brain  may  involve  the  cerebrum  or  cere- 
bellum. This  mav  or  may  not  be  accomiianied  by  changes  in  the  bones  o^ 
the  skull. 

DflformltiftB  of  the  Skull  and  Brain.  —Of  ihese,  ma>r  Im;  mentioned  ohtcnce  of  the  cranium 

— itcrttMia  ;  unuiiiictl  i\xi\irci^r,}Mtt>si-ktJis  :  cl«fi  >Uull  and  spine — cr,imforracAij£JUitJ  .■  and 
local  irregularilies  of  o«iification.  ("he  results  will  vary  according  to  the  enact  condrticMi 
presonl.  su  th.Tl  tlu-  Iiraiii  may  be  complelrly  or  [mninlly  untlcvoloped — aHemt^ka/Li  ;  or  may 
project  through  fissures  or  openings,  forming  hernia— f</>AdA'f^//'. 

In  a<rattia.  although  the  bones  of  the  skull  arc  absent,  the  brain  is  represented  by  occii- 
sioiuil  small  cullectiun'i  of  nervnus  li&sue,  or  a  small  mass  at  ihe  basilar  process  of  the  occipital 
bone;  in  Meph^Uv.  the  membranes  ore  present  and  form  a  sac  filled  with  clear  fluid.  At 
times  Ihc  membranes  seem  to  have  ruptured  and  collapsed.  Wlu-n  tlu-  crrcbrum  .ind  cere- 
bellum are  entirely  abbtiit,  the  jions  and  tnedulla  are  ofien  present.  Wnien  the  cranium  &ils 
1()  develop  on  one  side — Mrmicrania — the  brain  of  that  side  is  undeveloped.  It  is  not  u<UAl  for 
the  remaining  side  of  ihe  brain  to  be  well  developed  under  these  conditions,  ftO  that  at  Icaisl  a 
p^irti.il  iincncephalia  is  nlmast  inv;irl;«ble. 

DefbrmiUes  of  the  Brain  DfipeutUns  npon  KaUbrmatioii  of  the  Cranlnin.— (>.r»M/- 
ckists  IS  most  frcqut-nl  hitwt-rti  the  frontiil  bones  iind  m  the  ncighborhoo«i  '<i  the  posir-Tinr 
fontanel  in  the  postt^riur  p;irt  of  ihc  octipidil  bone.  It  mav  occur  in  the  &.igiilnl  suture  or  in 
the  sphenoid  bone.  If  the  meninges  project  through  the  fissure,  the  condition  is  5poken  of  as 
mtniHgoceU.     If  the  bnun  substance  viteu  escapes.  fmr^hnIoctU  or  mctpht^iomfminfof^U 

It  is  not  iinpfjssible  that  the  clefts  in  the  bones  may  nsuli  frori;  dihiinttoi)  of  tb-  I  »r 

cavities  of  the  lirain  and  separation  of  The  bunes  durinp  fetal  hydroceph.ilu*.  i- 

goccles  and  cnccphalocelcs  arc  not  subject  to  surgical  interference  .ind  are  usual- ,  _  ,    ii- 

ble  with  life.     Small  lesions  of  this  nature  are  not  infrequently  cured  by  the  surgeon. 

The  hernias  are  described  as  frontal,  occipital,  anierior,  posterior,  superior,  lateral,  etc 
Fissures  of  the  sphenoid  are  usually  accompanied  by  clcft-pal;itc  and  hiirehp.  5wmctime-»  the 
anterior  cerebnil  vi^icle  does  not  develop  properly,  .ind  fusion  of  the  frontal  lobe*.  tAkes 
place.  There  may  then  be  a  single,  imperfectly  formed  eye.  This  condition  udcscnlNHl  as 
cycUncephalU, 

Hypoplasia  of  the  brain  roust  necessarily  follow  early  union  of  the  cranial 
sutures,  but  whether  or  not  hyixiplasia  always  depends  upon  this  cause,  mtist 
be  regarded  as  an  0[)en  question.  Virchow  was  of  this  opinion,  but  Cmveil- 
hier  ami  others  incline  toward  the  view  that  niicro-enccphalia  de^jends  u{>on 
previous  intrauterine  hydrocephalus  externus,  by  which  the  development  of 
the  surface  of  the  brain  is  retarded  by  pressure. 

The  brain  in  inicrorcphalia  is  smaller  than  normal,  liut  ihc  |>arts  are  prop- 
erly proportioned.  The  convolutions  are  usually  less  numerous  and  !c<5  rora- 
plex  than  in  the  normal  brain.  The  convolutions  may  Ite  ns  complex  as 
normal,  but  arc  abnormally  narrow.  This  condition  is  called  m/cro^'na. 
In  rare  cases  the  convolutions  become  membranous  in  ciiaracter,  and  are  so 
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attenuated  as  to  contain  scarcely  any  nervous  substance.  The  niicrogyria  is 
not  only  a  gross  morbid  lesion,  but  is  one  that  affects  the  finer  structure  of 
the  brain  as  well,  being  characleriiced  by  loss  of  some  of  the  cortical  layers, 
diminution  or  total  absence  of  nerve-cells,  etc.  The  brain  niay  weigh  from 
200  to  900  grams  less  ihan  the  normal  brain. 

'I'he  hypoplasia  is  not  always  symnieiric,  but  sometimes  affects  lobes  of 
the  brain  singly  and  unilaterally.  The  convolutions  of  the  affected  area  are 
u-sually  very  narrow.  The  condition  may  affect  either  t  erebrum  or  cere- 
bellum. Its  remote  effect  is  sometimes  seen  \\\  the  spinal  cord.  Thus,  if 
the  motor  area  be  not  developed,  the  jiyramidal  tracts  are  often  absent. 
Absence  of  columns  of  the  cord  is  likely  to  result  in  niit  romyelia. 

A  true  aplasia  of  the  nervous  tissue  sometimes  leaves  the  brain  with  dis- 
tinct holes  or  depressions  in  its  substance.  These  may  communitate  with 
the  lateral  ventricles,  or  may  l>e  separated  by  a  very  thin  layer  of  white 
matter.  Neighboring  convolutions  are  not  partu:ularly  disturbed.  The  con- 
dition is  known  .x:,  fHrrcncef^hisiy.  Some  writers  look  upon  it  as  the  result  of 
cerebral  softening  following  anemii  infarct.s.  The  absent  lis.sue  is  sometmies 
partly  replaced  by  Jibrous  or  cystic  outgrowths  from  the  pia  mater. 

(ongenital  absence  of  jians  of  the  brain  other  than  the  convolutions  may 
also  occur.  Of  these  may  be  mentioned  ahsfuce  vf  the  torf^us  aiiiosum.  It 
may  take  place  in  brains  otherwise  deformed  or  in  brains  otherwise  nonnal. 
It  is  invariably  associated  with  ab.sence  of  the  tallosomarginal  sulcus,  ver- 
tical division  of  the  fornix,  and  more  or  less  secondary  degeneration. 

Absence  of  one  or  both  hemispheres  of  the  cerebellum  is  sometimes  ob- 
served- It  is  said  to  1)e  aiicom]>anied  by  sclerotic  changes,  though  collec- 
tions of  cerebrospinal  fluid  usually  replace  the  lost  tissue.  With  the  absence 
of  cerebellar  tissue  very  small  olivary  bodies,  reduction  in  the  size  of  the 
])ons  and  medulla,  and  occasional  abnormalities  in  the  corpora  ijuadri- 
geniina  may  be  observed. 

Sonvciiinus  the  convoluiions  arc  nnomBlous,  W)ii*n  these  pcrtjim  to  minor  convolutions 
only,  no  attention  need  b«r  piiid  10  tbem.  Rarely  they  iiffcci  the  major  liindnmrk«  o(  the  hrain. 
Thus  the  Assure  of  Rolimdo  i«  sometimes  interrupted  by  gyri, — antttdant gyri, — or  ihe  tmrieio- 
occiptt.il  fi»are.  which  is  normally  intrrruptrd.  tn.iy  be  free.  In  all  prnhabitily  lhe«;  changes 
arc  (if  no  clinical  or  pnihologic  si^ificancr. 

Hydrocephalus. — Hydrocephahjs,  or  7vafer  on  the  brnin,  is  a  collec- 
lion  of  fluid  in  the  veiitrieles  of  the  brain  or  in  the  sul^rachnoid  space.  It 
may  be  extenuti — that  is,  outside  of  the  brain  in  the  sul^arachnoidean  space  ; 
or  intermii^  and  distend  the  ventricular  space.  It  may  be  amgenitai  or 
acqttireti. 

Bxtemal  Hydroeepbalni  or  Menlasaal  Hydropi. — Sometimes  this  fonns  what  is  de- 
scribed ns  hydrocfthalus  ex  vtuui'.  iind  is  simply  an  exudation  of  fluid  to  replace  or  fill  up  gaps 
left  in  the  cfrcbml  sulrttiince  where  tissue  \s  absent.  It  is  not  always  pussiblc  to  tell  whether 
external  collections  of  fluid  arc  primary  or  whether  they  arc  of  secondary  origin,  and  it  may 
Iw  that  in  the  c.a*es  spoken  of  as  hydrocephalic  mlcro-cncephaliii  the  primary  hydrocephalus 
is  the  cause  of  the  hypoplasia  of  the  bmin.  Such  a  condition  may  also  be  the  cause  of  nnen- 
cephalia. 

Internal  hydrocephalus  is  a  fluid  collection  within  the  ventricular  cavities 
(third  and  lateral  ventricles)  of  the  brain.  .Ml  degrees  may  occur.  It  may 
at  times  seem  to  be  limited  to  a  ventricle,  or  it  may  fill  al!  the  ventricles 
with  a  fluid  collection  under  considerable  pressure  ;  it  may  modcralely  dilate 
the  ventricular  cavities,  or  it  may  so  g:reatly  distend  the  general  ventricular 
space  as  to  transform  the  hemispheres  of  the  brain  into  a  ihin-walled  sac. 
Of  the  communicating  ventricles,  the  fourth  is  always  least  afl"e<  ted.  The 
fifth  ventricle  takes  no  [>art  in  the  process.  It  usually  Ix^gins  in  intra-uterine 
life,  sometimes  quite  early,  but  may  also  develop  after  birth.  It  may  run  its 
whole  course  before  the  completion  o{  gestation,  and  produce  an  enom)ous 
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head  thai  interferes  with  delivery ;  or  may,  after  a  somewhat  diflferent  counse, 

resull  ill  anonccphalia. 

As  a  nilt',  the  disease  is  bilateral  and  symmetric.  If  the  child  l>e  safely 
born,  the  subsequent  course  of  the  case  may  result  in  a  head  cnomious  in 
size  from  disteiuiuii  of  the  cranium  by  the  pressure  of  tlie  Huid  accumulalion 
within  the  ventricles.  The  bones  of  the  skull  in  these  cases  are  widely 
separated  at  the  sutures,  the  spaces  being  fdled  by  Wormian  bones.  *l"hc 
dura  and  pia  mater  are  distends*  into  great  sacs,  and  from  the  thinned 
cerebral  tissue  the  feebly  develoj^ed  convolutions  are  pressed  flat.  'Ilic 
cortical  substance  of  the  brain  may  measure  only  a  few  millimeters  in 
thickness. 

The  fluid  occupies  the  lateral  and  third  ventricles  and  may  dilate  the 
acjucdm-t  of  Sylvius.  It  rarely  dilates  the  fourth  ventricle,  however.  The 
fifth  ventricle  may  dilate  or  its  walls  may  atrophv  and  |x'miit  free  conitnuni- 
catioii  of  tiie  lateral  ventri<les.  It  may  dilate  the  infundibuluin  and  form  a 
small  sac  at  the  base  of  the  brain.  The  fluid  is  clenr  and  watery.  The 
choroid  plexuses  are  u>nally  enlarged  and  (lale  and  may  be  cystic. 

The  a])pearanre  of  the  rhiM  with  hydrocephalus  is  quite  characieristic. 
The  head  is  large  and  globular,  the  face  small,  the  forehead  high  and  bulg- 
ing, and  the  eyes  may  project  and  the  sutures  gai>e.  When  the  brain  is 
removed  and  examined,  it  is  usually  found  to  have  about  the  normal  rela- 
tive weight.  It  is  pale  and  anemic,  and  feels  soft  and  flabby.  The  interior 
is  smooth,  or  may  show  nodules  from  sclerotic  areas  beneath  the  ependyma. 

The  choroid  plexuses  of  the  ventricles  are  somewhat  hypertrophied,  and 
appear  ijale  and  are  often  c.vslic.  The  corpus  callosum  is  apt  to  become 
very  thin.  When,  from  any  cause,  the  surface  of  the  brain  is  compromised 
and  its  tissues  lost,  secondary  degeneration  may  be  noticed  in  the  cord. 
Chiari  has  also  observed  slight  changes  in  the  cerel)ellum  in  hydrocephalus. 

The  cause  of  hydrocephalus  is  not  known.  Stengel  regards  it  as  of 
parental  origin,  and  points  out  that  the  children  of  drunkards  are  afit  to 
suffer  from  the  afTecTion.  It  is  commonly  regarded  as  of  inflammatory' 
origin.  It  may  have  some  connection  with  closure  of  the  transverse  fissure 
of  the  brain,  whirh  prevents  the  exit  of  fluid  from  the  ventricles.  Some 
writers  fmd  the  caise  oi  hydrocephalus  in  an  alteration  in  the  blood  pressure 
of  the  choroid  plexuses  and  in  the  cerebral  veins. 

Marked  hydrocephalus  is  usually  fatal,  yet  in  most  almshouses  and 
asylums  one  or  more  hydrocephalic  adults  are  found,  attracting  attention 
because  of  the  enormous  size  of  their  heads.  It  is  prolxibly  always  incom- 
patible with  the  perfect  development  of  the  faculties,  and  in  the  brains  of 
those  who  have  lived  atrophy  ol  ceriain  ]jarts,  disappearance  and  (.alcification 
of  nerve-cells,  and  degeneration  of  brain-fibeni  have  been  found  on  /«»//- 
mortem  examination. 

Certain  tieterotoplo  condlUona.  by  which   gnty  m.tttrrin  the  f»rm  of  sktrtMks  or  !icattf>red 
patches  occu^^  irrtgnl.irly  xtaitcrfii  tbrouKhout  ihc  while  irmtl»T  uf  the  cerebrum  or  cereh 
luni.  appear  to  !»•  coiiKcniml.     They  may  have  no  clinical  significance,  but  seem  to  be  rat 
more  frequent  among  epileptics  and  Ihc  insane  than  nmong  normal  i>enion!i. 


CIRCULATORY  DISTURBANCES  OF  THE  BRATN. 

Anemia  of  the  brain  is  characteri/ed  by  a  diminished  ijiiantirv  of  bh 
in  the  vessels  of  the  pia  mater  and  by  a  pallor  of  the  griv  sid»sfanre.  tn 
the  white  substance,  when  incised,  there  are  fewer  x&\  dots  where  vessels  arc 
cut  across  than  usual. 

The  condition  is  not  frequent.  It  mav  occur  in  general  anemia,  especi- 
ally that  following  hemorrhage,  or  may  be  a  local  process,  sometimes  col- 
lateral in  origin — that   is,   resulting   from   the   determination   of  blood    to 


riita^iiiiili 


77//:   BRAIN. 


663 


I 

I 


oiher  [jarts  or  organs  of  the  body,  particularly  the  iungs  and  the  abdominal 
organs.  It  may  also  result  Irom  spasuiodif  coutrat:tion  of  the  blood  vessels 
and  from  disease  of  the  vcsstls,  though  it  muM  be  remembered  that  the  free 
anaston)oses  of  the  vessels  of  the  circle  of  Willis  conijiensate  for  most  irregu- 
larities of  thin  kind.  Collections  of  Huid  in  the  ventricular  cavity  and  in 
the  sul>arac  hiioi<]ean  space  may  originate  an  ischemic  condition  by  pressing 
the  blood  from  the  veins  and  interfering  with  the  entrance  of  blood  through 
the  arteries. 

Chronic  anemic  conditions,  such  as  arc  seen  in  progressive  [ternicioiis 
anemia,  marasmus,  anti  cachexia,  also  occur.  7'hc  nneniia  which  depends 
uj)on  va.scular  disease  and  oltslnictioii  nui>t  also  be  chronic.  Stengel  fmds 
thiit  in  chronic  anemia  of  the  brain  the  organ  is  smaller  and  softer  than 
normal.  The  ventricles  are  somewhat  enlarged,  the  convolutions  shrunken 
in  appearance,  and  the  sulci  deeper  than  normal. 

Ischemia  of  the  bniin  is  common  from  thrombosis  and  cmlx>lism.  It  is 
followed  by  softening  and  cyst  formation. 

Hyperemia. — Active  Hyperemia. — In  spite  of  its  surrounding  bony 
capsule — the  skull — the  brain  ti>suc  ]s  Nubject  to  considerable  variation  in  its 
contained  blood.  the  blood  Rup])ly  of  the  bmin  is  increased  during  func- 
tional activity  and  tlmdnished  during  rest.  A  pathologic  hyperemia  always 
accompanies  inflammatory  and  toxic  conditions,  such  as  are  seen  in  the  in- 
fections diseases,  tetanus,  rabies,  sunstroke,  meningitis,  encephalitis,  acute 
delirium,  etc. 

Local  active  hyperemia  is  seen  in  all  cases  of  focal  inflammatory  con- 
ditions, or  in  rases  of  meningitis  may  o<'cur  in  the  brain  substance  im- 
mediately beneath  the  jjia  mater.  It  may  also  follow  thrombosis  with  red 
softening  of  the  brain  tissue. 

Pasdive  hyperemia  of  the  Virain  occurs  in  cardiac  disease,  pulmonary 
affectioiiSi  etc,  when  the  escape  of  blood  from  the  cerebral  veins  is  pre- 
vcnled,  or  when  |)aralytic  dilatation  of  the  vessels  ratjscs  an  increa.se  in  the 
intracranial  pressure.  It  may  also  be  caused  by  tumors  of  the  neck  pressing 
upon  the  jugular  vein.s.  Uraiti  tumors  also  sometimes  cause  hyperemia  by 
pressing  upon  the  veins  of  the  brain  (veins  of  fialen,  etc. )  and  preventing 
the  blood  from  escaping.  Under  such  conditions  the  arteries  continue  to 
admit  blood  and  ihe  vascular  tension  within  the  skull  is  greatly  increased. 

Thrombosis  of  the  sinuses  of  the  dura  mater  also  obstructs  the  escape 
of  the  blooil  from  the  brain  and  causes  hyperemia. 

The  morbid  anatomy  of  the  lesion  is  very  simple.  The  veins  of  the 
membranes,  especially  of  ihr  dura,  are  large  and  distended,  those  of  the 
pia  mattr  arc  unusually  full  of  blood,  and  the  brain  apfiears  larger,  softer, 
and  moister  than  normal.  The  color  is  also  somewhat  changed,  the  gray 
matter  being  of  a  slatv  color  and  the  white  matter  sometimes  tinged  with 
blue. 

Local  congestion  is  seen  where  the  venous  circulation  is  impeded  because 
of  thnunbi,  pressure  from  neoplasms,  etc. 

Edema  of  the  brain  occurs  from  a  variety  of  causes,  most  of  which 
bring  aU^ni  primary  jussive  congestion  to  which  the  edema  is  secondary. 
In  pitssive  Longestion  there  is  but  little  doubt  that  an  increased  fluid  transu- 
date occurs.  It  is,  however,  s|)eedily  taken  up  by  the  lymphatics,  so  that 
the  amount  of  cerebrospinal  fluid  is  not  markedly  increased.  When,  how- 
ever, the  amount  of  transuded  fluid  is  great  or  its  escape  through  the  lym- 
phatics impeded,  the  fluid  collects  and  edema  results.  The  fluid  is  found 
chiefl\  in  the  subarachnoidean  sf>ace.  The  membranes  are  elevated,  the 
convolutions  are  indistinct,  and  a  pearly  luster  is  observed  upon  the  surface 
of  the  brain. 
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The  character  of  the  fluid  is  di^'erent  from  that  of  the  nomkal  cerebro- 
spinal fluid,  being  more  frequently  turbid  and  containing  a  greater  amount 
of  albumin.  In  nearly  ail  cases  of  marked  edema  more  or  less  well-nnarkcd 
evidences  of  innammation  can  be  oltserved  in  the  lomi  of  j>roliferated  endo- 
thelium of  the  arachnoid  and  round-cell  infiltration  about  the  hlood  ves- 
sels. 

I'xlema  occasionally  results  from  intoxication,  as  in  Bnght*s  disease,  etc 
It  may  also  be  local  in  the  neighborhood  of  softening. 

In  acute  hydrocephalus  fluid  sometimes  works  its  way  into  the  while  sub- 
stance of  the  brain  and  [>cnctraics  as  deeply  as  the  internal  ca^isulc,  where 
its  pressure  upon  the  motor  fibers  may  be  followed  by  transient  hemiplegia. 

Hemorrhage  into  the  brain  may  be  either  minute  {^punctate  qx  pum- 
tiform)  or  massive. 

Mlnut«  bemorrha^TM  uf  the  brain  may  occur  by  diapedests  or  by  rhexis  of  the  'miri  hlood 
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ITicy  (Kcur  m  nearly  all  Ciisr*  ofucnic  congestion,  in  all  Ihe  intlainntJiii- 
of  the  t>niin,  in  a  viiriely  of   specific  infections  dtsc.-isc»,  and   in  leiuiri   tMAic   .» 
whicU  lead  IS prolmlily  the  most  important.    In  purpura. scurvy,  snmll-pox.  an*'  -■ 
sucli  lesion*  are  vcrv  frequent.      Minulc  hemorrhogt-s  may  niso  occur  front    j    ■ 

I'unctiform  hemorrhages  mav  lie  of  microftcop'c  ^size  or  the  sue  of  milU-i 
peas.  As  a  rule,  however,  it  would  be  well  to  classify  pca-«ized  hcmorrha^i^-s  »m*>i 
ma&sivL*  hemorrhage*,  unless  they  were  numerous.  Minute  hemorrhages  srcin  tu  l»f  f»o«l 
frequent  in  the  gray  maticr  of  the  hrtm,  and  they  usu-^Iy  occur  in  the  cctubml  corr«x.  Thr 
escaped  bloud  is  partly  infiltrated  into  the  braiit-iud^tance  and  partly  into  tlie  penvascu'ar 
spaces. 

Hie  ch.ingi'5  induced  by  the  punctifbrm  hemorrhage*  anr,  in  general,  similar  to  tho«c  seen 
followtng  massive  hemorrhages,  but  are  so  insignificant  that  they  are  U5uall>  unacccwi- 
p.'inie<l  by  imv  obvinus  Ir-iinns. 

Massive  hemorrhages  of  the  brain  most  frequently  result  from  increased 

arterial  pressure  in  vessels  previously  affected  with  arteriosrlerosis.  It  usually 
aifccts  the  branches  of  the  middle  cerebral  artery,  which  enter  the  anierior 
perforated  space  to  be  distributed  to  the  liasal  ganglia.  One  of  these  arteries 
— that  which  distributes  its  ultimate  branches  to  the  lenticular  nucleus — is 
more  frequently  alTected  than  any  other,  and  for  this  reason  has  been  called 
by  Charcot  thf  arUry  of  cei ebrai  h^morrha^e.  Its  rupture  usually  fakes  place 
in  the  internal  capsule,  or  so  near  it  lliat  the  escaping  blood  almost  invariably 
presses  upon  or  destroys  its  important  fibers, 

The  branch  to  the  optic  thalamus  is  much  less  frequently  affected,  Inil 
occasionally  ruptures.  After  the  cercUral  basal  ganglia  and  imjiortnnt  ner\-c- 
tracls,  the  pons  is  next  most  frequently  affected.  The  cerebellum  is  some- 
times the  seat  of  hemorrhage;  the  medulla  very  rarely  so. 

Probably  'he  cerebral  cortex   is   the  rarest  seat  of  massive  spont^im 
hemorrhage,  though  in  hemorrhage  resulting  from  traumatic  lesions  of  the 
skuH  I  orti(.al  hemorrhage  is  to  be  evpected. 

Sjiontaneoiis  hemorrhage  nearly  always  follows  the  nipttire  of  small 
aneurysms.  In  77  cases  which  Charcot  and  his  associates  studied,  the  occur- 
rence of  aneurvsms  of  this  kind  was  invariable. 

The  effects  of  cerebral  hemorrhage  may  be  described  as  primary  {Joral ist 
remoif )  and  secandarw 


Prlniary  BffectB  of  Cerebral  Hemorrtut^.— The  local  effects  may  be  drscrrl»ed  ns  tmm< 
dinte  And   Inir.     ThiL-  immciJinti.*   result  is  the  p.scapc  of  blood  Into  the  brain-*ubst!in«.r-    whu: 
it  te.^^»  apurt  and  compresses.     TTic   result  of  this  dnm^e  is   ihr  invarirtlilc  cs'    ' 
should  the  palieni  live,  of  a  series  of  rciroRressive  ehangcs  known  us  i&^tmim^.  w  )  y 

case,  becnusu*  of  the  red  eolur  imp.iriL-d  to  the  softened  „,■••''•  j 

red  wfltHtH^.     Not  long  afirr  the  escape  of  the  blood   co  > 

is   formed   which    can    be   correctly  t.poken   of  ns   a  ctrtb^  • 

healthy  tissue,  which  is  Irritntcd  by  ihc  congulaied  blond  antl  drier ncraleii  i  s 

to  protect  itstrlf  by  buildmf*  .Ti»nnt  the  ctot  a  conncctivc-tissur  or  neuroglia  c jp 
more  or  less  Lomptetrly  isohite  it. 

Up  to  this  time  the  hemorrhagic  arm  has  t>ecn  of  «  dark-red  color,  end  »oft  and  miuhy 
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in  consistence.  A  hyperemic  zone  surrounds  it,  in  which  there  may  be  punctifomi  hemor- 
rhages. 

The  exact  seal  of  hcmorrhagr  will  mrxlify  the  macroscopic  appearance-s.  as  will  also  the 
size  and  extent  of  the  ttfSion  ;  ilm!>  the  liemorrli»|;e  iiKiy  bt*  small  and  chbtinclly  luca),  or  mity 
be  so  large  as  to  lacerate  its  way  into  a  lateral  vfniriclc  and  fill  it.  or.  indeed,  all  the  vt'niriclcs, 
with  bloud,  and  then,  craping  through  the  tnin^versc-  fi:kaurc,  difl'uac  itself  over  the  subarach- 
noid sp^ce.  Again,  when  the  hemorrhnj^e  is  cortical,  it  may  be  subpiul,  or  working  its  way 
through  the  pia.  may  nppear  in  the  iiubarachnoidean  space. 

As  time  pas&rs  the  fluid  part  of  the  trf>caprd  blood  is  absorbed  by  the  lymphnticA,  and  the 
surrounding  tis!.uc  becuiiics  leM  compressed.  The  corpuscles  being  destroyed  and  their 
pigment  separated  in  the  form  of  hemosiderin,  the  area  occupied  by  tin*  clot  becomes  p.iler 
and  of  a  rust  color.  Still  later  the  destroyed  nervous  tissue,  having  undergone  titty  metamor- 
phosis, is  absorbctl  and  a  mun*  or  V-s%  free  cavity,  dcscribt-d  as  an  apoplectic  <ysi,  \s  rurnied. 
Ttiis  cyst  has  pigmented  indumied  walls,  which  probably  consist  essentially  of  newly  formed 
glia  tissue  pigmented  v-illi  hrniosidcrin  m  amorphous  grains  and  darker  amorphous  and  crys- 
talline hematoidin. 

The  contents  of  the  cyst  consist  of  fragments  of  necrotic  matter,  crystals  of  chalesterin, 
and  Sometimes  hematuidin.  Old  cysts  may  br  full  of  a  clrnr  fluid  contninmjL;  a  few  crystals 
of  chitle*irrin  and  hematoidin.  In  many  cases,  as  the  contents  of  the  cyst  arc  absorbed, 
the  indurated  walls  contract,  compressing  the  seat  of  disease  more  and  more,  until,  in  the 
place  of  the  cyst,  a  scar  is  formed— tf/c//«//Vjfrfr. 

In  [he  fri-4h  heniurrh.igic  area,  by  carefully  using  a  fme  stream  of  water,  the  disintegrated 
tjssui"  and  blood  may  be  washed  away  and  the  vessels  exposed.  Examination  of  these  vessels 
with  .1  hand  U-ns  or  with  the  low  power  of  a  microscope  will  usually  define  the  aneurysm  from 
which  the  liL-morrhage  occurred. 

'ITie  remote  effects  of  cerebral  hemorrhage  are  found  In  parts  of  the  body  that  have  been 
cut  off  from  their  centcm  uf  innervation  Ity  the  tissue  dusolutinn.  The  exact  nature  of  these 
effects  will  vary  according  to  the  scat  of  Itcmorrhage,  its  size,  and  the  kind  of  filwrs  or  cells 
destroyed.  Only  an  exact  knowledge  of  the  course  of  the  fibers  and  an  application  of  this 
knowledge  to  each  case  M-ill  enable  the  student  to  locate  the  seat  of  tlie  lesion.  Falsy.  motor 
or  sensory,  or  both,  on  the  opposite  side  of  the  body  is  the  usual  outcome  of  the  common 
form  of  cerebral  apoplexy.  The  lesion  in  a  considerable  majority  of  cases  is  on  the  left  side. 
Thr  hemorrhage  may  be  of  sufficient  size  to  produce  the  death  of  the  patient  in  a  short  time. 
Indeed,  sometimes  it  is  so  large  and  escapes  with  such  violence  as  to  c^use  almost  complete 
destruction  of  a  hemisphere  of  the  brain.     Such  cases  are  rapidly  (aMi. 

On  the  other  hand,  when  the  described  absorptive  changes  occur,  the  condition  of  the 
patient  gradually  improves  up  to  u  certain  point,  beyond  which  it  ts  hnpossible  for  him  ever 
to  advance,  because  tlic  motor  or  sensory  fibers  are  permanently  destroyed. 

Tllfl  SMOndiary  effbCta  of  hemorrhage  into  the  brain  are  secondary  dr^mrraiians.  These 
are  all  systemic,  .»nd  aiTect  clifTcrent  systems  of  ncr\'es  with  each  particular  seat  of  the  lesion. 
The  usual  lesion  of  cerebral  hemorrhage  being  about  the  artery  of  the  left  lenticular  nucleus 
and  severing  the  motor  fibers  of  thr  inienial  capsule,  the  mc-t  frequent  form  of  secondary 
degeneration  is  that  which,  starting  at  the  lesion,  descends  in  the  [mth  of  the  pyramidal  tracts. 
The  entire  pyramidal  tract  of  one  side  may  be  destroyed.  Any  system  of  fibers  may  sufler 
degeneration  after  bring  interrupted,  ond  the  particular  case  that  the  student  has  before  htm 
must  suggest  the   particular  areas  in  which  the  degenerated  fibers  must  t>c  sought. 

The  secondary  degeneration  in  the  brain  is  similar  to  that  seen  in  the  spinal  cord  (y.  t'.|, 
and  is  chnmctcrircd  by  the  same  loss  of  tlie  myelin  sheaths,  formnlion  of  compound  granule 
cells,  manifested  by  hyperplasia,  loss  of  neurogha.  formation  of  corpora  umylacca.  etc.  The 
ultimate  outcome  of  the  process  is  the  loss  of  all  ner>'ous  tissue  and  the  survival  of  the  neuro- 
gliar  fibers  onlv. 

Thrombosis  and  Embolism  of  the  Brain. — Thrombosis  of  the 
cerel>ral  vessels  may  occur  in  ronsetiiirnrc  of  endarteritis,  embolisn).  cW. 
It  is  most  frequent  in  eml)olisra,  and  prol^ably  next  most  (Vctitit-ni  in  senile 
arteriosi  lerosis.  The  thrombi  may  form  in  any  ves.sel  in  which  the  rc<|uired 
conditions  present  them.sclves,  the  most  frequent  site  probably  being  the 
liasilar  arterv.  The  outcome  of  the  |>ro<  ess  depends  upon  the  position  of 
the  lesion  and  the  ability  of  the  coUaternl  circulation  to  maintain  nutrition. 
When  the  circulation  fails,  softening  of  the  bra in-su Instance — cnccphalo- 
maiaeia — takes  place. 

KmboHsm  of  the  brain  most  frequently  depends  upon  verrucosities  from 
the  aortic  valves  in  cases  o^  endocirditis  and  dislodged  fragments  of  thrombi. 
The  emboli  mny  enter  and  obstnut  any  of  the  cerebral  vessels,  Ihotigh  ana 
tomir  conditions  usually  determine  that  they  take  the  most  direct  jxith  from 
the  heart  to  the  brain,  and  in  about  So  per  cent,  of  rhe  cases  pass  from  the 
aorta  into  the  left  common  carotid,  the  internal  carotid,  the  middle  cerebral 
artery,  and  then  plug  the  artery  of  the  Sylvian  fissure.     According  to  its 
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size,  the  embolus  may  enter  this  vessel  but  a  short  distance  or  may  pen 
to  its  finer  branches.     If  the  embolus  lodges  at  the  beginning  of  the  artet 
of  the  Sylvian  fissure,  the  resulting  area  of  softening  will  embrace  the  coriiii 
striatvun,  the  internal  capsule  in  large  part,  and  ihc  anterior  part  of  the  opti 
thalamus;    if  it  enters  the   branch   known  as  the  arteria  lenticulostriaia 
cone-shaired  area  of  tissue  degenerates,  its  a|M?\  in  the  third  segment   of  ih 
lenticular  nucleus  and  its  hotly  embracing   the   anterior   two-thirds   of  th 
caudate  nucleus  and  the  internal  capsule  ;   if  it  enten*  the  branch   known 
the  Icniitulooptic  artery,  the  damage  occasioned  is  further  bock  and  enibnac 
the  |X)sterior  |>ari  ol"  the  lenticular  nucleus,  the  internal  capsule,  the   tail  o( 
the  caudate  nucleus,  and  the  anterior  jiart  of  the  optic  thalamus. 

Sometimes  the  emboli  are  small  enough  to  enter  the  vessels  of  the  anlerio 
perforated  spare,     'i'he  resulting  degenerations  are  then  obser\e<l  chiefly  in 
the  optic  thalamus,  and  form  areas  var>'ing  in  si/e  from  a  i>ea   to  a  nwrble. 

Occlusion  uf  the  external  posterior  optic  artery  causes  degeneration  oi 
the  optic  thalamus  aud  of  the  [jeduncle  of  that  side. 

More  rarely  the  eniboli  enter  the  anterior  cerebral  artery  ;  still  luoxt 
rarely  the  [losierior  cerebral  artery,  usually  reaching  it  through  the  vertebrals 
and  basilar.  It  is  interfsiing  to  note  that  of  i^^i  c;Lses  of  cerebral  eniltoli^ni 
studied  anatomically  by  (iclpke,  64  (49  per  cent.)  were  on  the  left  side,  54 
(41  percent.)  on  the  right  side,  and  i,^  (10  |>er  cent. )  on  lK>th  sides. 

The  lodgement  of  an  embolas  is  followed  by  thrombosis  of  the  artery 
and  almost  at  once  by  sofieniug,  as  there  are  scarcely  any  collateral  arterial 
branches, 

Encephalomalacia. — Local    softening    of    the    brain     results    from 
isrhemia.     The  most  frec^uent   causes  are    arteriosclerotic    changes    in   the 
smaller  vessels,  thrombosis,  and  embolism,  but   such    local   areas  are   also 
sometimes  seen   in   tuberculous   meningitis   in  children,  in   meningitis,  and 
in    encephalitis.       Thev    may   be   due    to   capillary    thrombosis    or    micro* 
organismal  emboli.     Traunmtism  also  sometimes  may  cause  encephalotnal- 
acia.     The  changes  characterizing   softening  of    the   brain    substance   arc 
necrotic,  and  belong  in  the  class  of  collit^uation  ttecnnts.      It  is  customary  to 
cliissify  the  lesions  according  to  the  color  which  the  necrotic  tissue  presents. 
This,  however,  leads  to  the  error  of  supposing  that  differences  of  color  in- 
dicate differences  of  kind,  whereas  in  truth  they  may  sim|»ly  indicate  dilTer 
ences  in  the  age  or  accidental  additions  of  blood  to  the  disintegrating  moss. 
It  is  usual  to  speak  of  white,  red,  and  yellow  softening. 

Vblta  Softanlns. —  this  i§  simple  acute  cotliqtiniion  npcrosis  occurring  in  nervou«  tissue 
from  which  the  blood-supply  is  completely  iiiiil  pcrminentlv  shut  off  Thr  l^«-|,-vn  f^rm*.  a 
more  or  less  diitinclly  circumscribe<l,  brRcr  or  smallpp  .irt-.i.  in  which  the  Iissiir  :  -  jt- 

tf^graics  with  Ihc  formnlinn  of  a  colorless.  whitUh.  or  jjrayish  semifiiiid  mn*s      V  ,-c- 

tioning  the  bmhi,  Mich  a  lesion  \s  indsed,  the  si^miduid  conifnts  c«:npe.  1<mv  ,  .^   ,.   , ,iy 

with  ragged,  ill-defined  bordi-rs.  nnd  containing  n  reticulum  composed  of  fine  ve^urls  itu) 
neuroglia  fihcn.  If  the  escaped  fluid  be  exiimined,  it  will  be  fonnd  to  rnnM«t  of  remnants  of 
destroyed  nervous  li&sue,  fingmcnis  of  ncne-fibers  with  nodular  nnd  bulbous  axis  cylinders, 
fat-drops,  compound  granule  cells,  leukncytes.  iinrl  fibers  nnd  cells  of  the  neuroglij — in  »hnn. 
nil  the  clcmcnls  resultini^  frtim  deittroved  nerve  tissue 

Tallow  softenlng^  differs  from  white  softfninc  in  ihnt  there  i*  more  fottv  meinmorphosij 
and  the  iofn-ncd  matter  contiins  yellowish  pigment,  which  probably  depend"^  ti|K)n  slight 
«arly  admixture  of  blood.  The  softened  are.i«  arr  fillrd  wHh  mnlennl  mAoroscoptmnv 
rcacmtjling  pu*. 

Vellow  softenini;  is  not  a  specific  process,  but  either  a  pigmented  fonn  of  white  Kiflrning 
or  a  Inie  sim'*'  of  ihe  red  softening. 

Bad  softening  i<  necrosis  of  tlie  brain  tissue  with  eximvmation  of  blond.  Its  formnrinn 
miiy  bo  i«I>.*ntic:d  with  hemorrhagic  mfnrctlon,  or  there  m.iy  l>e  simple  d!»|>e<lrsiK  of  bUtrnl  fmm 
a  thrombus.  The  esscnii.il  feuliin- is  thai  ihrre  shall  be  a  sufficient  udmixtiire  of  red  blmtH 
corpuscles  to  the  degenemted  mn^^  lo  color  it  red  or  brown, 

The  encephnUimalacic  area*  may  be  so  small   th.it   they  iire  sc-iTcelv  tH*covernble  lo  thp 

ed  eye.  or  they  may  be  of  considerable  sice.    Tliey  may  form  ra|>idly  when  ratued  liy 
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thrombosis  or  embolism,  vctv  marked  chrtngcs  havtnf;  hern  olJServed  in  *oine  c«'>fs  wriihiii 
lortv-riKliI  lujurs  after  embolism.  Wlit-n  <Juc  to  the  t£'a^il(>:>'ly  irRTciuitig  ob&truclion&  of 
iiaerioiclcroiis.  iljcy  develop  much  more  ilowly. 

In  nil  forms  il  is  prntwblc  (hot  (he  sequence  of  event*  i»  much  the  snmc.  The  defenera- 
tion of  the  nervous  lusue  is  iii.'cump«nied  by  deiiructiim  o(  the  myelin  t.he:)lh».  fonnation  of 
myelin  rlrops.  ilefonitity  and  final  destruction  nf  aib.  cylindrn.,  formnfion  of  many  teiiy 
licninuli's,  coqMira  amylacrn,  collection  of  large  numbcis  of  compound  granule  celU.  and  the 
final  f'lrinalion  of  a  cystic  cavity  filled  with  a  mushy  x\\\\s*>  uoinpuKcd  of  these  ingredients. 

As  lime  pusses  the  elements  undergo  the  most  complete  destruction  and  solution  anfl  are 
ginduiillv  nl>5i)rl>ed.  so  thot  the  originnl  while,  gmy.  >cltow,  or  red  contents  give  place  to  8 
slightly  turbid  fluid,  ur.  indeed,  in  swine  can**.,  to  a  cUiir  fluid.  Thr  cv*t.  which  was  at  first 
ver>  indistinctly  circumscribed,  now  becomes  definitely  outlined  ond  ullen  has  quite  smooth 
walls,  and  may  contain  a  delicate  fibrillar  retieulum.  I  he  IrsiAn  may  rrmniii  finch  a  smooth- 
walk-d  cyst  with  clear  fluid  contents  for  years,  or  absorption  niul  neurofjlia  pruUfemtion  may 
gr.iclu.illy  tmnsfoim  the  cyst  into  a  scar.  This  chnnge  is  prolmbly  more  likely  to  occur  when 
the  ^oftcncd  area  is  subpial  than  when  it  is  c<*ntmlly  situated  m  the  brain  Subpial  cysts  may 
collapse,  leaving  depresM-d  areas  upon  the  surface  i»f  the  br.itii,  m  which  fluid  from  ihe  sub- 
anichnuiil  space  accuinutatcn..  I  lie  deprei^sed  area  may  have  a  yellow  or  brown  color.  TIic 
membranes  adjacent  atone  may  colcify. 

About  the  troher  .ireas  of  Miftriting  n  reaclive  hyperemia  of  mild  £'*('<'•  *"<!  occasional 
minute  punctiform  hen)oriha);es,  may  be  observed.  For  quite  a  distance  about  the  area  the 
hciiithy  lia^uc  mn>  be  softer  than  normal. 

When  soflrnin^  i.ikes  place  in  poorly  vascularited  portion*  of  the  brain.  inMead  of  a  colli- 
quaiion  necrosis,  n  condition  more  anatogoiis  to  coagulation  necrosis  Is  seen.  It  has  been 
called  )iy  the  French  "  ei^U  <ri^U."  A  condition  possibly  akin  to  this  is  sometimes  seen  itpon 
the  i:onvoIutioii>  of  the  brain,  niul  has  reccive4l  the  name  f-laifugs  jaunes.  The  affected  areas 
are  yellowish,  firm,  retracted,  and  covered  by  thickened  pin  with  sclerotic  vessels. 

'Iliou^h  most  frequent,  as  already  mentioned,  in  the  interior  of  the  brain,  the  cerebral  areas 
of  softening  may  also  at  times  affect  the  cortex,  where  considerable  mulor  and  sensory  di»- 
turlMMcc  will  result  from  the  occn>ion.'il  drstnictfon  of  the  centers. 

Encephalitis. — In  disnissing  infianitiiation  of  the  brain  the  same  diffi- 
rulty  conlronts  us  that  was  met  witli  in  loiuilm  tion  with  the  spinal  cord. 
The  tissue  of  the  ner\'ous  svsicm  is  so  ixjtuliar.  and  above  all  so  delicate, 
that  the  least  deleterious  infltience  is  likely  to  cause  an  immediate  degenera- 
tion of  its  elements,  and  in  f  onditions  that  are  certainly  inflammalary,  one 
is  ^ur]lrised  to  fintl  degeneration  or  .softening  rather  than  ronditions  regarded 
as  charatieristir  of  inflaniniatinn.  The  ordinary  triteria  by  which  wc 
diagnosticate  inHamnuiory  conditions  arc,  therefore,  absent  in  the  nervous 
tissues. 

I.  TrEUmatlC  EntMptialitU. — The  truumntic  form  of  inflammation  i»  described  ftrM  hf- 
causr  lis  n.iiure  is  unquoiionatilc.  It  results  from  fracture  of  the  skull  with  depression, 
laceration,  and  infection  of  the  brain;  from  the  po-swige  of  fire-arm  projectiles,  from  punc- 
tures with  sharp  instruments,  etc.  Concussion  of  the  brain  From  shock  or  blows  produces 
rh.inge-t  that  are  properly  included  here.  These  changes  consist  chiefly  of  mmute  hemor- 
rh.i>res  and  local  arena  of  cncephaliti*  with  subsequent  sclenxis. 

Tr.iumalu  f»wri/s  wifhotit  In/ft tiott.—Thf^v:  are  inteiesiinj;  and  sifpiifitunf.  The  tissue 
immerliatelv  acted  upon  by  the  object  causing  the  lesion  is  usually  (Mcupied  by  a  hcmor- 
rhagic  extrivusaiion.  iind  is' edematous  and  more  or  less  C4}mminuled.  It  underg<»es  a  rapid 
and  complete  necrosi'i.  Immerliatelv  surroundhig  the  necrotic  orea  is  a  «one  of  reaction 
resembling,  though  not  tdt-nticnl  with,  similar  conditions  in  oihrr  organs.  In  it  there  arc 
hvptrremia  and  perhaps  punctiform  hemorrhngrs.  imnsmigrQiion  of  leukocA-tcs.  and  a  tendency 
toward  proliferation  of  the  conncctt*'e-tl*sur  cells  of  the  iK-rivascular  sheaths  and  sometimes 
of  the  neuroglia.  Tills  t^ine  becomes  deeply  pigmented  with  hemosiderin  if  there  has  Iwen 
much  hemorrhage  Tlie  pia  invariably  takes  part  in  this  reactive  process,  and  begins  early  to 
send  in  proliferating  cells. 

Pie  nervous  tissue  in  this  «one  of  reaction  behaves  differentlv  from  other  similarly  situated 
tissues,  for  abnul  Ihe  time  thai  the  rcuctiun  is  esiabltshcd  and  regen<  rnlive  rITorts  arc  apparent, 
it  begins  a  typical  softening.  Cells  iind  fibers  melt  away,  tin-  mvelin  <khi  ath»  brr^ikmg  up  into 
Tdocks.  the  cells  becoming  vacuolated,  their  processes  short  .ind  nodow;,  faitv  metamor^ihosis 
soon  completely  destroying  ihem.  and  in  n  little  while  for  n  short  di-.iance  in  nil  directions 
there  Is  complpte  deslruction.  chanictrniird  by  tissue  detritus,  rompound  granule  cells,  etc. 

As  the  patient's  condition  improves  there  is  a  i^moval  of  the  necrodc  and  softened  tissue, 
a  ctinneciive-ti-siue  and  neurogliar  hyperplasia,  nnd  a  final.  m<ire  or  less  compleie.  sclerosis  or 
cicatrization.  According  to  some  oltservers,  new  nerve-fiber*  are  seen  extending  through 
Ihe  new  tissue,  and  karyoklnesis  of  the  nuclei  of  nearby  nervc-crlls  suggests  n  lendency  to 
regeneration.     It  is,  however.  iniprob.ibU-  ihat  nny  of  the  regenerative  cflTorls  succeed. 

a.  Trftunuitlc  Izijurlcfl  with  Infection.. — When  infection  occurs  in  traumatic  injuries  of 
the  bmin,  it  usually  affects  the  membranes  of  diat  organ  rather  than  the  nervous  tissue  proper. 
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and  appears  a»  a  lepiomeninjplU  wlitch  centers  about  ihc  setit  of  injury.      Menin|pti«  Dl 
ihc^c  conditions,  a^,  indr*;'!.  un<.ler  mo&i  oihera,  is  not  limtietj  tn  the  pia,  t>ut  involves  ihc  snl*- 
)»ccnl  bniin  tissiu*.  so  thai  meiiinijo-cnccphalitis  is  the  more  trcquent  !rsto».      'Hir  e-ner;»haii 
s%hich  is  thu>  protiuccd  is  chaiacif  ritcd  liy  cliai»Bcs  that  .ine  cpn.linl^ 
ibitt  are  degenerative.     In  lia*  pin  m.iter  and  its  prolongaiioni>,  h)i> 

vessels  into  the  brain,  cunsidcnible  numbers  of  leukocytes  collrvt.  n  :  ..^   

lymphatic   S)>ace^.      Occoiiiunal    tt;ukoc>ies    prnetraie    into    the  d<;c-|K>r  pMM      >i 
tissue,   but  nfarly   always  in    the   nc)gbburhoc>d   uf  bluod    ve&<<ls.      Iliis    tcn> 
leukocytic  infiltniion  to  occur  alonif  tlie  bluotl  vesscU  and  where  the  pi^l  ar«ol.ir   t 
(rates  the  tiniin  has  caused  sunie  tvtktrp^  to  tlcscnlrc  the  londKiun  as  im/m/i/t.i/  r 
The  bmin-sul»siancc  itself  do«^s  not  >ield  to  the  ready  infilir^tKm  of  leiikf>*»^  t.  -    t..  t 
effect  of  the  mfl-imiuatory  pr«*c:css  by  dcgenrrativc  changes  consiiling  of  i ; 
the  cells  of  the  p>ramid«l   layers,  the  softening   nnd   reticulation  of  the    i 
of  Cfimpound  tnTniul'*  ^vlh,  etc. 

3.  Hematocentc  Focal  EnceptuUlUs. — This  is  probably  the  most  frequent  lorni  of  mfUm- 
matian  of  die  braiu.  It  occurs  ut  v.iriou*  infectious  diseiisc*.  prvsuni.-ildy  from  t'-  •*•'  -  •  -;-  * 
the  specific  raicfi-organisms   thruiiKh  the  cii^uintion.     It  i*  not   mfrcqucni    : 

ticemia.  ncii!c  rheumatism,  typhoid  fever,  endocarditis.  tnAuenxa.  diphihena.  e|>i< : 
spinal  mei)ingitt!>,  iind  scurl.itinA.     It  is  ^onietiinrs  sei-n  in  hydrophobia.      I'hc    1<.  sioiiv  nuiw  :.« 
very  small,  so  us  to  be  apparent  only  upon  microscopic  cxammnlion,  or  nmy  be-  lar^e  enough 
to  he  di^tinctlv  visible  to  the  naked  eye.     The  larger  supcrliciat  cncephnlitlc    nrrits 
project  slightly  ubovc  the  «urfoce  of  the  organ,  or  when  deep,  are  convex    upcin  section. 
ing  an  incrpiisctt  condensation  of  tissue  in  the  diseased  area.      Hierc  is  alxi   nn   ■Altmt 
color,  the  diseased  tissue  ubually  being  bright  red  and  almost  liemorrhogic  in  appcarrfocr 

When  examined  microscopically,  it  iv  fouml  that  the  t>lood  vc^-scU  tbrriugt^out  the  <l*.se«seil 
area  are  distended,  and  interstitial  hemorrhagic  extravasations  -irr  frequt?nt.      'I  he  yr-  '  r 

lymphatic  ves«:ls  arc   full  of  outwandcred   leukocytes,  and  here  iiad  there    i»re    l.. 
probiibly  i)f  endothelial  t^rijriD.     llic  nervous  sutistance  \inderg<TS  a  r.ilhcr  mi«!.I  ■    : 
defeneration.      The   g.inglion-cells  arc  destroyed,    undergoing    complete    dis' 
varying  length  of  time  ;  the  fibers  lose  lh(.-ir  myelin  shc^tth>.  which  break,  up  int 
the  avis-cyhnders  become  nodose,  .swell  up,  and   iinderi,'i>  granul.ir   :'■ 
roglia-cclls  may  degenerate,  but  ofirn  proliferate,  c-iprcially  at  the  . 
and  when  the  lesion  is  of  some  duration.     There  are  usually  compou! 
dance.     Corjiora  amylacp-ii  may  l>e  found. 

These  areas  usually  progreiis  to  the  ^lagc  of  complete  degenerntioti  af  ihc  nmnaus  tistm 
in  their  circumference,  after  which  regeneration  begin*  and  >Iowly  advances,  with  the  uhimair 
formation  af  a  ^car  of  neuroglia  fillers.  S<ime  ffw  c:i4»*s  icnninati-  by  early  rc»*>)utioo. 
Probably  a  majority  uf  llie  ui>»"s  with  numcrctus  or  cunsidtrable  si/ed  lesions  arc  fataJ. 

ir  th.'  [>.ittt-nt  lives.  It  IS  nni  mfrequcnt  that  the  cncrphaliiic  .irros  go  on  to  snpjniriii'-i'n. 

4.  BuppuratlTa  EncephalltU.— This  rettilts  from  the  operation  n(  hnr-tt-na  r::r>"n  the 
nervous  tissue.  The  bacteria  most  frequently  found  are  the  pneu^i  lod 
staphylococ-ci.     The  micro-org  tnisms  may  leich  tht-  brain   tV.i  thr                                                ■AHy 

enter  it  fr«>ni  diseased  bones,  espt'cially  till-  temporal  bone  in  ^upptu  ;       _         ,.ir 

The  outcome  of  the  process  is  the  formation  of  a  true  abscess,  with  nli  the  chamct*  i  - :  ^ 
ahsccsfics  of  other  organs.  There  may  be  a  single  absccia  or  there  may  l»e  irirr-ral.  dc  1  ■  1.  .  i.* 
upon  the  means  by  which  the  bacteria  effected  their  entrance  into  the  tissue-  In  hemarocfn 
ous  abscesses  there  are  likely  to  be  a  number  of  abscesses;  in  dirvct  eKtrn&ion.  a  %in^ 
absceu. 

The  abscess  may  be  as  large  as  a  hen's  egg.  Rarely  such  abscrsses  have  been  known  te 
destroy  nearly  all  the  tiuue  of  a  hemi<)phere  of  the  brain.  As  much  as  400  c.r.  of  pns  has 
formed  m  a  single  abscess  of  the  brain.  Tlic  abscess  pr<^'bably  originates  from  a  prrtvai^rHlar 
collection  of  ceils  which  represents  the  fijcus  of  the  inflammation,  Tlirsp  tells  re'c*?ive  con* 
tinual  reinforcements,  and  the  collection  increases  in  sine.  The  surrounding  nervous  ti>«oe 
readily  degenerates  as  the  abscess  impinges  upon  ii.  and  thus  make*  room  for  its  j^rowih.  The 
contents  of  the  abscess  are  usually  creamv  pu*  mixed  with  the  debri*  nf  »}i<-  nerv-^n^  di<in- 
tegraiion.     When  the  activity  of  the  inflanimuion  (lubsides  and  the  .i»e 

in  size,  there  forms  about  it  a  distinct  wall  of  proliferated  neurogUar  :>  <>er 

or  not  the  abscesses  ever  absorb  or  calcify  is  iinceriain.     Sccondar>  .U^,.  -.^  --. -  -- i»ly 

follow  nbsccNS  formation  with  destruction  of  nrrs-e-fibrrs. 

The  abscesses  are  most  frequent  in  the  cerebrum,  about  Iwo-thinls  of  the  cmsrs  orrnrrfnc 
there  Most  uf  the  other  castas  affect  the  cerelwlluni,  nb«ce«»es  Ixnng  ntn*  in  the  |K«fi*  and 
medulla.  The  >ixe  varies  from  a  pin-head  to  an  egg.  llir  avrnq^e  sice  i>  about  that  ni  a  wal- 
nut or  hen's  egg. 

Occo-sionally  the  abscesses  r\ipluri-  upon  the  surface  of  the  brain,  with  Tr*iilii-.  -ive 

leptomeningitis;  sometimes  tliey  rupture  into  the  vcntiiclc*  of  the  brain  and  .rai 

inAammaiory  reaction. 

Very  small  abscesses  sometimes  resorb  and  heal,  with  iJic  formation  of  fibroiis 
I..argc  abscesses  may  go  on  to  a  fatal   termination.     After  the  acme  nf  tliftr  f^owfh  lun 
pussetl,  they  often    remain  latirnt    for  many  years  and  call  attention  to  thetnstfWfts,  cbietfy 
through  ?econdan*  degrnerntion^. 

The  bmin  itssur  surrounding  the  abscess  is  usually  edemaluns  and  sofienvd.  |l  CIMV  alv 
be  byt>ercmic. 
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Toxic  Encephalitis. — In  many  of  ihc  infectious  diseases  and  in  various 

intoxications  ccrtaiti  substances  brought  by  the  circulating  !>iood  ait  injuri- 
ously upon  the  nerve-cellh,  so  as  to  bring  about  changes  loo  fine  in  their 
nature  to  Ik;  discoverable  without  the  use  of  the  microscoiH.- and  the  most 
I)ertectly  adapted  methods  of  staining  and  examination.  For  want  of  a 
better  heading  under  which  to  speak  of  them  they  are  here  groui)ed  as  toxic 
lesions.  Such  changes  are  seen  in  dii^htheria,  tetanus,  lead-poisoning,  and 
to  a  less  marked  Utgree  in  alcoholism.  The  chief  changes  lake  place  in 
the  ncrve-ceUs  of  both  brain  and  spinal  cord,  and  naturally  vary  somewhat 
according  to  the  structure  and  complexity  of  the  cells. 


X.  Chances  lu  tbe  Coaflguratloii  of  the  CeU.— The  normal  ganglionic  ncrvc-cell  is 
irregular  in  sluipc  .md  i>rcsiiu>  a  ^a^ablc  iiuinbL-r  of  mthcr  short,  ihick  proccsw*.  which 
branch  tapidly  uiitii  iticy  form  thickets  of  delicate  branLhrs  \.dendrotn).  From  these  br;inchcs 
there  project  in  all  directions  mmulc.  hrutle-likc,  short  offNlioots  termed  gemmuU-i.  One 
of  the  cellular  ofTshoola  does  nni  divide  and  is  of  uniform  width.  This  is  (he  neuraxen 
or  axis-cylinder  process.  At  regular  iniervais  along  iis  course  there  are  long,  delicate' 
iransvcrhe  offshoots,  known  as  coliatcrah.  The  dendron*.  nemmiilfs.  and  collaterals  can 
be  properly  studied  only  by  ihc  siK^r  staining  process  of  Golgi.  In  Ihc  toxic  and  inlcc- 
iious  disonJcr*  under  coiisidcrainjn  the  gcmmulc*  ftrsl  di&apprar.  n.-vt  tin*  dcndrons  become 
less  numcroiii.,  shon,  and  thick,  and  may  dixnppcur.  kaving  onlv  a  few  branched  twigs  where 
a  thicket  should  have  eiMied.  The  collaterals  K^i  the  ncuraxon  mnv  be  reduced  m  number  or 
lost,  and  the  axis-cylinder  itself  mnv  presi*ni  nodosities  and  vancosi'tirs  along  its  length. 

fl.  Changes  In  the  Protoplasm  of  the  CeU.— (,r)  r,7f*o/.i//.>w.— The  occurrence  of  b  few 
vacuoles  in  (he  protoplisni  o^  \\\v  nrrvc-celU  may  noi  necessarily  indicate  disease.  In  the 
conditions  under  considcraiion,  however,  vncuolation  is  frequent  and  may  exist  m  an  extreme 
degree.  Hie  vacuoles  may  be  of  immense  size,  and  Ijc  filled  with  liquid  m  which  filaments 
of  filjrin  (?)  may  be  observed. 

The  vacuoles  may  not  only  be  large,  but  niny  also  be  very  numerous  and  of  various  sizes. 
Wliat  the  vacuoles  contain  is  a  matter  of  some  doubt.  Some  reg:ird  them  as  composed  of 
lymph  assumed  by  the  cell,  others  as  evidences  of  necrosis. 

Sometimes  a  form  of  cclIuUr  degeneration,  looked  upon  by  von  Recklinghausen  as  colloid, 
takes  place  and  gives  the  cell  the  uppeainnce  of  contnming  vacuoles. 

{h\  Pi^^mentation  of  the  Cytoplasm, — Degenerative  changes  of  the  cytoplasm  arc  ven,'  com- 
monly associated  with  the  occurrence  of  pigmcnLiry  chiinges.  The'cells  contain  scattered 
yellowish -brown  granules  which  are  of  small  site,  but  which  may  collect  to  form  masses  rep- 
resenting the  cells  when  their  destruction  is  complete.  The  formation  of  these  pigrnent-gnin- 
ulcs  occurs  hand  in  hand  with  the  destruction  of  the  >rhn>matophilic  bodies  of  tlie  cell. 

Pigmentary  changes  are  usual  in  senility,  but  may  be  expected  In  all  the  cellular  degenera- 
tions. 

(c)  Cha$$^ts  in  the  Chrnrntitpphilu  ftodifs. — When  (he  tissue  is  stained  by  Nissl's  method 
or  any  modification  of  it.  the  normal  ganglionic  cells  are  found  to  contain  a  good  many  chro- 
mntophylic  granules — coarse,  rather  elongate  or  spindle-shaped  granules,  with  a  decided 
affinity  for  the  stain.  These  granules  u<iiuilly  have  a  concentric  armngenient  about  the  nucleus, 
but  in  the  outer  rows  they  sometimes  change  tlieir  positiun>  when  in  relation  lo  the  processes 
of  the  cell  toward  which  they  are  deflected  and  into  which  they  sotnetimes  extend.  The  nature 
Rnd  function  of  these  bodies  are  unknown.  Between  them  the  cytoplasm  is  tmnsparuni  and 
clean.  >\'hen  the  cells  are  acted  upon  by  any  injurious  agent,  one  of  the  first  changes 
observed  takes  places  in  the  chromatitphilic  gr.inules,  the  normal  relations  of  which  are  dis- 
turl>ed.  so  that  thev  become  irrrgtilnrly  srallerrd  thrmi^hnut  thr  protoplasm  of  the  cell.  They 
<liininish  in  ^tf  and  in  niiniher,  and  niav  disappear  from  the  cell  altogether.  Tliey  sometimes 
npprar  to  l»c  enlarged,  and  mass  themselves  tctgrther  irregularly  Sometimes  the  granules 
dissolve  in  the  cytop1a.sm  and  impart  to  il  a  peculiar  staining  quality  by  which  the  whole  cell 
stains  diffuselv  and  deeply  ( frinomorphflHs  comditu>n), 

((/)  XutUiir  D^j^tftrriUitw. — The  nucleus  may  show  the  first  signs  of  retrogressive  change. 
It  may  become  vacuolated,  or  mny  be  paler  than  normal,  i^omrtimrs  its  sharpness  of  outline 
entirely  disappears  and  it  becomes  indefinite  or  spinous.  The  excessive  vncuolation  that 
sometimes  occurs  has  been  compared  to  the  morula  stage  of  the  segmentation  of  the  ovum. 

'I"hr  slainine  quality  of  the  nucleus  next  alters.  Instead  of  the  sharp,  clear  chromatic 
threads,  indefinite  accumulations  are  founti  lying  well  towarrl  thr  j>cri()hery  of  the  organ. 
Vacuoles  form  in  the  nucleus  in  the  Inst  stages  of  its  existence. 

Not  only  dors  the  nucleus  degenerate,  but  it  also  becomes  rlislnrated  in  degenerated  cells. 
Instead  of  a  nearly  central  position  in  the  cell,  it  is  peripheral,  and  may  cause  bulging  of  the 
cell  surfiice.  It  Is  even  claimed  by  some  observers  ih.it  the  nucleus  may  escape  fr()m  ibc 
cell.  The  dislocation  of  the  nucleus  is  thought  to  depend  upon  the  occurrence  of  large 
vacuoles  in  the  prfitnplriNni.  which  crowd  it  out,  I'ltimalely  the  karyolysis  goes  on  to  the 
complete  destruction  and  disappearance  of  the  nuclctis. 
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THE  XE/ifOVS  SYSTEM. 


Chronic  encephalitis  or  sclerosis   is  seea  in  all  cases  of  injury   to  the 

brain  followed  by  recovery.  It  ocLurs  after  traumatic  lesioi^^  after  foal 
necrosis,  after  hemorrhage,  after  abscess,  and  in  lUe  chrunic  specitic  inftani' 
niations.  Sometimes  it  occurs  as  an  imiependent  idiopathic  affection.  When 
disseminated  [Kitches  of  sclerosis  are  found  in  the  brain,  it  is  difficult  to 
determine  whether  they  originated  as  such  or  had  their  inception  in  inAam- 
matory  or  infectious  lesions,  followed  by  organization  and  sclerosis. 

Multiple  Localised  Bolftrosla.— Thu  cunditiuti  is  ^inalogous  to  Uic  multiple  sclerosis  of  tbe 
^piniii  cord,  ;ind  ii»  tli.iiiiclc-iiied  hy  the  fornnttion  of  irregularly  scattcrnl  fi^ci  In  which  sagns 
of  deK^ncraUon,  with  subM.'quent  Dcurogliar  hypcrpl:isi;i,  appe.ir.  'I*hr  sofirninf  ni>ay  prccedr 
or  .iccompany  ihc  sclcro&iH.  I*he  diflfert'ni  lesion*  may  be  of  various  agca,  'l"h€j-  occur  ra 
both  Ihc  |fn»y  und  the  white  substanc-,  and  m.iy  he  few  or  many.  Tbcy  vjtry  greatly  in  siir, 
:ind  are  irregular  in  shape,  thott^b  sharply  dciinud. 

Whpn  suprrficitd,  they  may  Um  recognized  by  the  tuiked  eye  as  areas  of  a  gn»  v''  «'  -mk- 
ish  col'jr.  To  thr  touch  ihry  ;ir»r  sbghtly  indunilnl.  V\n}n  niitroscopic  ex  >  'Br 
finds  that  the  ner\'e-cells  show  signs  of  netrogressivr  changes,  from  the  mildest  \  :  ;  otn 
the  normal  to  complete  dissolution.  The  nerve-fiber,  lose  ihcir  myelin  sbratb^  iiid  lu.-t.unK 
Itulbous  i»r  an*  dc5tri>yed.  Mycbn  drops.  com|>ound  granulr  cells.  fr«r  fat  niuleculcv  occa- 
sional lijukocv  tes.  corpora  amylocea,  and  imrrcogniz-ibly  inuleculur  m.iitcr  arr-  pr -•       Tbe 

sclerotic  chnngfs  consist  m  the  formation  nf  hyperjtlastic  ct«rse  ncuro^lior  fil»er  i-r- 

om  cells.     Occasionally  nrrvc-fibcrs  without  srgn*  of  degeneration  p.k&<»  ihrou^       :  i  po. 

Tlicse  fltf*  thotitrhl  by  some  lo  be  re/^tnerateii Jihtrs . 

Diffuse  Sclerosis. — This  differs  from  (he  multiple  scleroses  in  that  it  aiTects  wide-spread 

.irea<i  o(  tin-  Ur.un-substancc.      Et  probHbly  ilm-s  not  often   result  fr>'<m   toxic  or  i-" -.tt 

conditions,  but  bears  somer^latinn   to  the  development  of  the  brain  ttssucs.     'I  .  ^i 

he  general  and  lead  to  an  nppurt-nt  hypenrophy  of  the  brain  in  children.    It  is  m-j  ntJy 

mthcr  circumscribed,  and  may  bo  with  difficulty  differentiated  from  gbi^nna.  In  il»t:  cour>«  of 
time  the  apparently  hyi>ertrt>phied  tissue  twcorac*  smaller  througli  titrophy  of  the  ntTvout 
elements,  and  the  scleroii  is  more  apparent  in  consequence. 

The  diffuse  scleri>sis  is  apt  to  affect  lobi»  nf  the  brain  or  groups  of  convolutions  in  the 
distribution  of  a  ct;rtain  blood  vessel,  [t  is  usual  for  it  to  result  in  atrophy.  Tlie  con- 
volutions appenr  (o  be  reduced  in  size,  .ind  the  fissures  brooder.  The  piu  is  usually  iulhi^i'm. 
and  the  ti?isuc  indiiralcd  and  almost  carlitaginoiis. 

The  microscopic  features  arc  loss  of  nervous  substance  with  marked  proliferation  of  the 
neuroglinr  lissne. 

The  caus«'  of  the  trouble  is  nliscure.  Its  relation  to  the  blood  vraseU  sug^e^ts  that  daring 
embryonal  development  vascular  disturbances  or  irregularities  have  ocourred.  In  this  k/rm 
of  sclerositi  there  are  always  m. irked  degenerations. 

Tuberculosis  of  the  brain  may  be  prinaary  and  hematogenic,  or 
secondary  and  lym()hogenic  in  origin.  The  secondary  cases,  for  the  most 
part,  succee<l  tuberculosis  of  the  membranes. 

.Most  tuberculous  lesions  of  the  brain  tjcgin  in  the  pia  and  its  vessels  and 
extend  lo  thf  brain  tissue.  In  nearly  all  well-marked  cases  of  tuberculous 
meningitis  tlie  brain  substance  is  involved  in  this  way,  the  tubercles  being 
distributed  along  the  perivascular  tissues.  Kven  in  cases  of  primary  tuber- 
culosis of  the  brain  sulwtance  the  extension  of  the  disease  seems  to  select  by 
preference  the  superficial  portions  of  lite  organ  and  extend  along  the  peri- 
vascular connective  tissue.  Miliary  tul>ercles  are  frequent  u|K>n  the  smaj] 
vessels  of  the  anterior  and  posterior  perforated  Sfjaces. 

Primary  tubercles  of  rhe  brain  are  usually  single.  Their  distribution  is 
irregular  and  they  remain  local,  gradually  increasing  imtil  large,  cheesv 
masses,  which  sotuetimes  become  as  large  as  a  goose-egg.  are  formed.  The 
mas.ses  are  usually  of  dense  structure,  yellowish-white  in  color,  and  are  sui 
rounded  by  a  granulation -tissue  zone.  Sometimes  the  lut>errles  ralcifrj 
sometimes  they  soften  and  contain  greenish-yellow,  puriform  matter.  TI>e' 
masses,  when  large,  are  spoken  of  as  tyromata.  They  are  comiKJsetl  of  aggre- 
gations of  tuljerrles  whirh  continually  grow  by  the  addition  of  fresh  tul«i 
cles  from  the  pranulation-tissue  zone  that  is  constantly  being  newlv  infcctt 
so  long  0.*!  the  ma<s  is  artive  in  its  growth. 

Syphilis  of  the  Brain. —  The  chief  syphilitic  lesioti  is  the  gummaj 
which  usually  springs  from  the  pia  and  extends  to  the  brain.     The  gumma 
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appears  as  a  grayish  or  reddish-gray,  irregularly  shaped,  translucent  mass. 
It  rapidly  undergoes  coagulation  necrosis  and  soliens  or  caseates.  When 
recovery  occurs,  it  is  with  the  formation  of  dense  cicatrices. 

Syphilitic  endarteritis  is  very  fretjuent  in  the  blood  vessels  of  the  brain. 
The  circulatory  obslruclion  to  which  it  leads  is  a  frequent  cause  of  local 
softening — sxpfuiitif  tncfplutHtis. 

Actinomycosis  of  the  brain  is  rare,  but  may  occur  in  infection  of 
the  tissues  of  the  neck  and  tliroat,  permitiiiig  the  entrance  of  the  micro- 
organism into  some  of  the  0|ienings  of  the  skull.  'I'hc  pia  is  usually  the 
seat  of  a  purulent  leptomeningitis,  with  minute  nodules  of  granulation  tissue 
which  sometimes  eviciid  into  the  brain  substance.  Primary  actinomycotic 
nodules  of  coMsiderable  size  are  rarely  observed. 

Tumors  of  the  Brain. — Qltoma. —  niioma  is  the  most  frequent  tumor 
of  the  nervous  tissue.  It  is  most  commonly  seen  in  the  cerebral  hemis- 
pheres, but  occurs  also  xw  the  cerebellum,  upon  the  pons,  in  the  medulla, 
and  in  llie  spinal  cord.  It  may  also  occur  in  the  eye  and  in  the  various 
nervous  ganglia. 

Glioma  of  the  brain  is  said  by  Stroebe  never  to  spring  from  or  invade 
the  pia  mater.  Ziegkr,  however,  states  that  when  it  extends  to  the  pia, 
it  sometimes  induces  connective-tissue  proliferation.  The  tumor  usually 
produces  no  visible  external  alteration  unless  it  occurs  in  the  medulla 
or  pons,  which  may  be  enlarged  by  its  presence.  In  the  cerebrum  its 
presence  is  not  indicated  by  any  change  of  external  appearance.  The  pia 
over  the  seat  of  tumor  is  also  very  rarely  altered  in  api)earance  or  quality. 
Ujwn  section  of  the  brain,  however,  the  glioma  a]'i>ears  as  a  red,  reddish- 
gray,  grayish,  or  yellowish  area,  which  infiltrates  in  all  directions  and  gradu- 
ally fades  away  into  the  surrounding  healthy  tissue  at  its  borders.  Its 
substance  is  usually  firm,  but  may  be  soft  if  myxomatous  degeneration  is 
present ;  or  may  be  telangiectatic,  cavernous,  or  cystic,  the  cysts  resulting 
from  softening.  When  va.scular,  it  is  red  proportionately  to  the  vessels  it 
contains.  Hemorrhagic  areas  apix'ur  dark  red  in  color.  The  tumor  arises 
from  the  neurogliar  tissue  and  grows  by  infiltration.  At  its  oldest,  most 
central  }Kirt  no  nerve  tissue  is  jiresent,  while  at  its  infiltrating  edges  there  is 
a  free  admixturu  of  neuroglia  and  nerve  tissue. 

Microscopically  the  glioma  consists  of  neuroglia  cells  with  their  inter- 
lacing protoplasmic  ofTshooLs  which  make  up  the  matrix  of  the  growth- 
There  are  usually  manv  blood  ves.sels  and  (apillaries.  An  occasional  medul- 
lated  nervc-fiber  is  found  in  the  tumor,  estierially  at  the  edges.  In  some 
gliomata  are  to  l>e  found  groufjs  of  ganglionic  nerve-cells  or  scattered  gan- 
glionic cells  with  branched  processes  and  sometimes  two  or  even  more  nuclei. 
Ciliomata  of  this  structure  arc  sometimes  called  ^afi^^Honar  tiettrogiiomata. 
They  are  sup]>osed  by  Ziegler  to  depend  ui'on  accidents  of  embryonal  de- 
velopment. They  may  present  the  usual  uncirrumscril)ed  apf)carancc  or 
may  be  more  distinctly  nodular.  The  color  may  l)e  homoi,'eneously  while, 
grayish  white,  or  mixed  white  and  gray.  The  tumor  is  less  likely  to  be 
vascular  and  red  than  the  glioma  itself. 

In  glioma  the  blood  vessels  verv  t>e(pienlly  show  hyaline  thickenings  and 
sometimes  present  fibrous  enlargement  of  the  adveniitia.  The  preexistent 
ner\'e-cells  and  fibers  of  the  invaded  areas  degenerate  and  disappear,  some- 
times, however,  being  retained  for  a  long  time. 

Some  gliomata  present  a  sarcomatous  appearance  and  are  descril>ed  as 
^liosnrcoma.  Presuming  that  glia  is  of  epiblastic  origin,  it  is  difficult  to 
conceive  of  such  a  combination.  If  by  the  term  l>e  meant  that  the  glioma 
has  an  unusually  rapid  infiltrating  nature,  it  would  be  belter  to  adopt  the 
term  suggested  by  Ziegler  and  call  it  maiuUary  j^/hma.     A  true  gliosar- 
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coma  could  result  only  from  the  growth  within  a  glioma  of  cells  dcnval 
from  the  i>eri vascular  connective  tissue.      This  must  be  verj*  rare. 

Sarcoma  of  the  brain  is  not  uncommon.  It  usually  arises  from  the  ]>ia 
mater  or  iVoin  the  connective  tissue  of  the  vascular  sheathes,  and  forms  dis- 
tinct nodes  which  are  rather  sharply  circumscribed  and  not  infrequently 
encapsulated.  A  surrounding  zone  of  edematous  and  softened  brain  tiaiuc 
makes  it  very  easy  to  remove  ihem  from  their  nidus.  They  cause  extensive 
secondary  degenerations.  When  large,  they  may  project  slightly  from  the 
surface  of  the  brain  and  sometimes  present  umbilications.  The  pia  \&  nearly 
always  involved  or  invaded. 

The  stPtaii  round- eeii sarcoma  is  the  most  frequent  forna,  though  spindle- 
cell  and  irregular-cell  sarcomata  also  occur.     Giant-cells  are  not  uncommon 


Flc.  309. — Angiosarcoma  of  the  pituitary  body. 

in  sarcoma  of  the  brain.  The  tumors  are  frequently  divided  by  fibrous 
partitions  and  may  be  alveolar.  An^iosaramta  is  common,  and  the  form 
known  as  perithelioma  or  my x angiosarcoma  iuhuiare  is  of  frequent  occur- 
rence. 

On  section,  the  tumors  are  somewhat  yellowish  or  grayish  in  color,  and 
may  be  mottled  by  hemorrhages.  The  sarcoma  is  a  tumor  of  childhood  or 
early  adult  life,  and  is  more  common  in  the  cerebral  cortex  than  elsewhere. 
Calcification  in  sarcoma  of  the  brain  probably  causes  the  formation  oi  psam- 
moma  or  psammosarcoma. 

Endothelioma  in  the  brain  sometimes  develops  from  the  pia,  sometimes 
from  the  »  horoid  plexuses. 

Psammoma  is  most  frequently  found  in  connection  with  the  rhoroid 
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plexuses  and  the  membranes  of  the  brain.  They  are  usually  araall,  rarely 
larger  than  a  cherry,  and  gritty  and  rough  on  section. 

Fibroma  of  the  brain  grows  from  the  membranes  and  from  the  perivas- 
cular ronnec-tive  tissue,  and  is  of  rare  occurrence.  It  is  usually  seen  in  the 
hemispheres.     It  may  be  hard  and  fibrous. 

Angioma  of  the  brain  is  a  rare,  usually  congenital  tumor.  It  resembles 
somewhat  an  acute  inflammatory  area,  appearing  like  diffuse  red  blushes. 
Sometimes*  when  cavernous,  the  color  is  dark  red  or  purplish.  These  tumors 
coasist  of  groups  of  telangiectatic  blood  vessels  which  have  induced  soften- 
ing of  the  surrounding  brain  tissue  as  they  enlarge,  or  if  congenital,  have 
caused  .itrnphv  of  the  brain  tissue. 

Lymphangioma  is  also  rare  and  originates  chiefly  fnmi  the  pia. 

Lipoma  of  the  central  nervous  system  is  very  rare  and  probably  always 
indicates  a  deveiopmenLil  defect.     It  is  usually  tbund  where  such  defects  are 
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Fic.  3x0. — Spcondnry  carcinoma  of  the  cerebrum.     The  organ  it  ctil  IniBsversely  and 
vertically  ihrouch  (he  opUc  thalamus :  .1  .md  *,  Tumor  masses:  £.  optic  ihaUmiis 

likely  to  occur — that  is,  in  the  neighborhood  of  the  hypophysis  cerebri  and 
cauda  equina. 

Osteoma  in  the  brain  may  originate  from  the  bones  or  from  the  mem- 
branes, osieophvics  of  the  falv  cerebri  being  frequent. 

Secondary  tumors  of  the  brain,  botli  sarcoma  and  carcinoma,  are  of  em- 
bolic tiri^iii  and  are  not  in!rfi|uent. 

Parasites  of  the  brain  are  rare.  The  echinococcus  cysts  and  ihe  Cysti- 
cercus  cellulosde  have  occasionally  been  observed. 


THE  EPIPHYSIS  CEREBRI,  OR  PINEAL  GLAND, 

Tliis  liulc  hnrly  project*  into  the  transverse  fi^surt*  of  the  brain  anil  is  in  rcl-ition  with  the 
corponi  <|iui(lriK<.'m)na.  It  i*,  however,  entirely  surrounded  t>y  pin  niaicr-  It  develops  from 
the  anterior  cerebral  vesicle,  projecting  from  its  roof  At  the  extreme  posterior  portion. 

The  organ  consists  chiefly  of  connective  tissue  with  closely  approxi- 
mated rounded  s|Kices  of  small  size.  orcn]>ied  by  epithelial  cells,  some  of 
which  are  round,  some  elongate,  and  firovidcd  with  projecting  processes. 
It  is  rich  in  vessels  contains  some  ncrvc-iibers,  probably  belonging  to  the 
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sympathetic  system,  and  always  contains  peculiar  concentric  rainerftl  psni- 
cles  of  acen'uiin^  or  hrain-saHJ. 

When  the  brain-sand  increases  beyond  the  normal,  the  pineal  gland  en- 
larges and  is  sometimes  transtormed  into  a  psam/ftotHa.  This  name  should. 
of  course,  be  restricted  to  a  tumor  in  the  gland. 

Diseased  conditions  of  the  pineal  gland  are  rare.  The  organ  sometiraa 
appears  congested,  may  be  cystic,  and  is  said  to  have  contained  adenomaiot* 
(?)  growths.  Saramia  of  the  pineal  gland  has  been  observed.  The  blood 
vessels  are  not  infrequently  hyaline. 


UlU. 
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THE  PERIPHERAL  NERVES- 

Anemia  of  a  nerve-trunk  could  scarcely  be  recog^nized,  as  the  oenci 

normally  appear  bloodless  and  white. 

Hyperemia  of  the  nerves  is  common,  and  can  be  recognized  by  rednetf 
and  infection  of  the  tissue  and  by  swelling.  Hyperemia  is  seen  in  traumatic, 
toxic,  and  infectious  conditions. 

Hemorrhages  into  the  nerves  are  occasionally  seen,  usually  in  the  forai 
of  minute,  punctate  cxtraviisaiions  in  the  endoneurium  and  perineuriuni 
They  occur  in  traumatism  and  infection. 

Edema  is  rarely  observed  in  the  nerves.     It  occurs  in  inflammation 

Atrophy  of  the  peripheral   nerves  results  from  pressure,  as   when  n 
plasms,  L'tc,  are  in  contact   with  and  compress  them.      Jt    may  also  rcsn 
from  inflammation  and  from  loss  of  either  the  central  connection  or  peri- 
pheral  terminations,  both  of  which  conditions,  by  preventing   the  exercise 
of  function,  lead  to  atrophy.     Atrophy  may  also  be  of  senile  origin. 

The  atrophy  may  occur  very  gradually,  with  loss  of  the  m\elin-5heaths 
and  subse'iucnlly  of  the  axis-cylinders,  or  may  be  a  more  rapid  dcgcnerati% 
change,  accompanied  by  fatty  meiamor^jhosis  and  later  absorption  o\  ih 
myelin-sheatlis.  Amyloid  bodies  are  of  frequent  occurrence  in  the  diite, 
nerves.  Birch-Hirschfeld  |>oints  out  that  if  the  nerve  be  not  tiniversollf 
affected  by  the  retrogressive  change,  the  atrophic  fibers  are  invariably  situ- 
ated at  the  i>eriphery,  leaving  the  center  of  the  nerve  normal. 

Degeneration  of  the  nerves,  like  degenerations  of  the  brain  and  spinal 
cord,  cannot  he  shar[ily  differentiated  from  inflammation,  for  de^'eneratioo 
always  follows  inHammaiion,  and  inllammatory  changes  not  infre<iuentiy 
succeed  degenerative  ones.  Cases  of  degeneration  which  are  certainly  not 
o^  inflaininatory  origin  are  called  simple  de^^eneratnms ;  others,  injitxmmatary 
t/egene rations.  The  inflammatorv  degenerations  are  also  descril>od  asyv/r^w- 
chymafous  neuritis^  in  contradistinction  to  ttiferstitial  fieuntis^'wK\<:\\  aSect^ 
the  endoneurium  and  perineurium. 

Etiology. — Degeneration  of  the  nerves  results  from  mechanical  trauma. 
such  as  section,  crushing,  laceration,  compre.<ision.  diseases  of  the  central 
nervous  system  with  descending  degeneration,  poliomyelitis  anterior  acuta^ 
and  other  conditions  which  sever  the  continuity  of  conduction  from  iJie 
ganglion  cell  to  its  ultimate  termination. 

Degeneration  of  the  nerves  also  results  from  the  infectious  diseases,  surh 
as  syphilis,  beri-beri,  typhoid,  typhus,  variola,  diphtheria,  scarlatina,  influ- 
enza, etc.  ;  from  intoxications  of  various  kind.^;.  as  alcohol,  lead,  tnercury, 
etc.  ;  and  from  circulatory  irregularities,  such  as  anemia. 

The  infectious  and  toxic  substances  usually  oj^erale  upon  the  nervo 
generally,  though  some  of  them  are  selective  and  chiefly  affect  ncr\c*  con- 
tiguous to  the  local  lesion,  as  in  diphtheria,  when  the  pharj-nx  is  likclv  lo 
be  most  affected,  or  certain  sets  of  nerves,  as  in  lead-poisoning,  in  whicb 
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the  nerves  supplying  the  extensor  muscles  of  the  forearm  suffer  most. 
Syphilitic  nerve  degeneration  is  probably  best  illiisirated  in  tabes  dorsalis. 

The  morbid  changes  come  on  very  rapidly  in  acute  cases,  and  in  cxperi- 
menial  conditions,  in  which  the  nerves  are  inieniionaUy  disturl>ed.  the  earliest 
changes  may  be  observed  on  the  first  day.  The  myclin-shcaths  arc*  observed 
to  !)C  clouded  in  appearance,  and  the  tbrmation  of  blocks  or  drops  of  myelin 
substance  begins.  A  few  days  subsequently  large  myelin  drops  are  formed, 
fatty  degeneration  is  in  proj;rcss,  and  leukocytes  are  busy  carrying  away  the 
fatty  molecules.  The  aNis-cylinders  retain  their  vitality  much  longer  than 
other  parts  of  the  nerve,  but  later  become  vacuolated  and  seem  to  crumble 
away.  In  severed  nerves  the  degeneration  is  more  rapid  and  more  complete 
in  (he  distal  than  in  the  proximal  end.  In  the  latter,  the  degeneration 
usually  ascends  to  about  the  first  node  of  Ranvier,  where  it  ceases,  or  beyond 
which  it  does  not  ]iass  for  a  long  time.  A  few  fibers  of  the  nerve  may  de- 
generate all  the  way  lo  the  spinal  cord. 

Neuritis. —  True  inliammalory  disturbances  occur  in  the  nerves  as  a 
result  of  traumatic  injuries,  such  as  laceration  or  crushing.  They  may 
also  develop  in  consequence  of  hematogenous  inlluences.  such  as  intoxica- 
tion by  lead  ;  or  of  infection,  q&  in  rheumatism,  beri-beri,  etc.  The  lesion 
can  sometimes  be  recognized  by  the  naked  eye,  as  the  nerve  may  be  pink- 
ish, swollen,  edematoos,  hyperemic,  injected,  and  showing  hemorrhagic 
areas  or  foci  of  su]»puration.  .Acute  neuritis  may  also  occur  from  the  ex- 
tension of  inllainniaiion  from  the  surrounding  tissues  to  the  nerve. 

The  condition  is  essentially  inicrMilial,  and  the  chief  changes  are  ob- 
served in  the  cndoneurium  and  ^icrineuriuni.  in  which  the  exudates  are  col- 
lected. The  disease  rarely  progresses  very  far  before  the  nerve-fibers  undergo 
degeneration,  with  the  usual  cliaracteristic  appearances. 

Microscopically,  the  connective  tissue  of  the  ner\e  presents  the  signs  of 
inflammatory  edema  and  congestion,  with  extensive  round-cell  infiltration 
and  nerve-filwr  degeneration.  When  the  activity  of  the  inflammation  causes 
actual  suppuration,  the  condition  is  sometimes  descrilwd  as  suf^purative 
nntritis.  It  is  usually  secondary  to  other  serious  pyogenic  infection. 
Neuritis,  according  to  ita  origin,  may  afiect  a  single  ner\-e  or  a  number  of 
them.      In  ihe  latter  case  it  is  sometimes  called  polyneufitis. 

Chronic  neuritis  is  always  interstitial,  and  may  follow  the  acute  form. 
It  is  characteri/ed  by  a  cicatricial  hyperplasia  of  the  connective  tissue  of  the 
nerve,  leading  to  gradual  atrophy  of  the  nervc-fibers.  It  is  often  called 
(after  U^j^rine)  chronic  hypertrophic  neuritis  or  proiif era  tiff  neuritis,  in  con- 
seijuence  of  the  new  formation  of  connective  tissue.  It  leads  to  complete 
disappearance  of  the  nerve-fibers. 

When  the  tissue  is  examined  microscopically,  the  hyj^erplastic  connective 
tissue  is  rather  striking.  It  is  rich  in  nuclei,  and  contains  a  good  many 
small  round-cells.  Chronic  interstitial  neuritis  is  a  possible  cause  of  the 
progressive  musirular  atrophy. 

Not  infrequently  the  changes  in  the  nerves  arc  accompanied  by  or  asso- 
ciated with  ascending  degeneration  in  the  posterior  columns  of  the  cord, 
and  sometimes  with  alterations  in  the  ganglionic  cells  of  the  gray  matter  of 
the  conl. 

Tuberculosis  of  the  nerves  is  probably  always  secondary,  and  de- 
[>ends  upon  the  extension  to  the  nerves  of  tul)er<:ulous  disease  in  the  mem- 
branes of  the  brain  and  spinal  cord,  from  the  I>ones,  or  from  tuberculoiis 
Ivmphaiic  glands.  The  process  is  an  interstitial  infiammarory  one,  and  leads  to 
the  formation  of  tul>erculous  granidation  tissue  in  the  connective  tissue  of  the 
nerve,  and  later  to  the  formation  of  cheesy  masses.  Secondary  degenerations 
occur  in  the  nerve,  and  remote  effects  may  be  observed  in  its  distribution, 
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Syphilis  of  the  nerves  usually  follows  syphilitic  disease  of  the  mem- 
branes of  iWe  brain  and  cord,  and  exerts  its  effects  chiefly  upon  the  nen^ 
roots.  The  early  effects  obse^^'ed  consist  of  a  marked  cellular  innltration, 
which  later  gives  place  to  extensive  connective-tissue  proliferation,  succeeiloi 
by  atrophy,  degeneration,  jjalsy,  etc. 

Sometimes  syphilitic  diseases  of  the  arteries  of  the  nerves  oblilcrateiOT 
partially  obstructs  them,  bringing  about  degenerative  changes  in  their  dftUi- 
bution  and  leading  to  various  secondary  changes. 

Gumma  of  the  nerves  is  rare,  but  has  been  observed  in  the  cranial  ncrvci 
Nerves  fjassing  through  gummata  are  destroyed. 

Leprosy  has  a  peculiar  form  known  as  Upra  Henu?ru9Ht  in  whicii  Icsiont 
of  the  nerves  are  characteristic  and  constant,  and  lead  to  ihc  anesthetic 
changes  characteristic  of  the  disease.  The  lesions  depend  upon  the  derel- 
opment  of  the  bacillar)*  notles  in  the  nerve  fibers,  and  an  accompanying  c«i- 
lular  infiltration,  connective-tissue  induration,  and  subsequent  dogcncmlion 
of  the  nerves,  with  ronnective-tirisue  proliferations  in  the  form  of  spindlc-likc 
enlargements.  The  chief  characteristic  ot  the  disease  is  the  presence  of  Ur^ 
numbers  of  lepra  bacilli,  which  can  be  observed  in  the  tissue — some  free  ood 
some  in  the  cells. 

Tumors  of  the  Nerves. — Neuroma  (//.  r. )  is  the  most  frequent  tuiDor 
of  the  nerves.  Fahf  neuroma  is  more  frequent  than  true  neuroma,  and  inav 
resuh  from  the  growth  in  the  connective  tissue  of  the  nerve  of  what  would 
elsewhere  be  a  fibroma,  myxoma,  or  sarcoma.  Such  growths  usually  farm 
small  rounded  tumors,  which  are  often  multiple. 

'Xht  p/extform  neuroma  consists  of  connective-tissue  enlargements  that  are 
more  or  less  connected.  It  is  possible  that  in  these  tumors  some  newly 
formed  nerve-fibers  are  present. 

Amputation  neuromata  form  upon  the  ends  of  severed  nerves^  probably 
because  of  regenerative  efforts,  and  i:onsist  of  newly  formed  fillers  with  and 
without  myelin-sheaths. 

Neurofibroma  is  a  tumor  thought  to  develop  from  a  combined  outgrowth 
of  the  endonL'urium  and  ixrrineuriuni  and  the  nerve-fibers. 

Sarcoma  of  the  nerves,  sometimes  called  mali^nani  ne-urt^nta  or  nemr^- 
sarcoma^  is  of  rare  o«:i;urrence.  It  probably  develops  from  the  connective 
tissue  of  the  sheaths  of  the  nerves. 
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DISEASES  OF  THE  REPRODUCTIVE  SYSTEM. 
DISEASES  OF  THE  MALE  ORGANS   OF  GENERATION. 

THE  PENIS. 

Congenital  Malformations  of  tbe  Penis.— lotal  ahnence  of  the  penis  Is  very  rare. 
Hypoplasia  of  the  pcuii  is  ch,UAciiTu«ti  by  a  dinttnutive  sire  of  the  orpan,  more  closely  ap- 
pruxinmting  that  of  the  clitoris.  Double  penis  and  penes  wiih  double  cnnals.  one  urethral 
and  one  genital,  arc  aiso  very  rare.  The  most  frt-qtit-nt  malformations  result  from  imperfect 
fusion  of  the  lateral  halves  and  produce  anterior  m  posterior  insufficiency  of  the  urethra.  The 
more  frequent  of  these  is  knowti  as  hyf>csp<idia .  and  is  characterized  by  division  of  the  urethra 
^xjiitcriorly,  sumclimcs  extcndini;  a-*  tor  b«ck  as  the  root  of  the  penis,  sometimes  as  far  us  the 
perineuiu.  the  cleft  dividing  evrn  the  scrotum.  The  opposite  condition,  in  which  the  urethra  is 
not  cLo&ed  along  the  dorsum  of  the  penis,  is  known  as  epispadias.  It  Is  not  uncotnnnonly 
associated  with  extrophy  of  the  bladder  slwA  other  (deformities. 

The  prepuce  i*  commonly  ubnormaliy  clontfated  and  constricted  at  the  orifice,  so  that  its 
reimciion  over  the  glans  penis  is  impossible.  This  is  described  as  phimosis.  Sometimes  the 
prepuce  is  very  small  nr  is  not  infrequently  absent. 

Inflammation  of  the  penis  usually  affects  the  glans  and  prepuce. 

[nflammation  ol"  the  glans  is  described  as  haianiiis ;  that  of  the  ])rej>uce  as 
posthitis  :  ol  both  glans  and  prepuce  as  baianopi>sthttis.  These  inflanirnalions 
result  from  traumatism  and  infection.  They  may  depend  upon  derom[)osi- 
tion  of  smegma,  as  wel!  a.s  upon  the  retention  of  ammoniacal  urine  beneath 
the  prepuce  in  cases  of  phimosis.  In  rare  uises  of  phimosis  the  retention  of 
smegma,  salts  of  the  urine,  desquamated  epithelium,  etc.,  beneath  the  pre- 
puce may  cause  the  formation  of  concretions  or /^/-^ryV///tf/ ra/rw//.  The  most 
rre<|uent  cau.se  of  these  inflammations  is  venereal  disease^  especially  gonor- 
rhea and  chancroid.  Mycotic  inflammations  arc  occasionally  seen  beneath 
the  prefuice.  Friedreich  having  observed  an  as|)ergillus  inflammation  in  this 
location. 

The  swelling  of  the  prepuce  in  posthitis  not  infretpiently  produces  an 
inflammatory  phimosis  and  retraction  of  the  ]»repiice,  which,  when  swollen, 
is  sometimes  i:aiight  behind  the  gUuis.  This  is  called /£;n7/>//////t;m,  and  by 
light  constriction  of  the  tissues  Itehind  the  glans  may  lead  to  serious  second- 
ary complications. 

TTanmatlc  Injuries  of  the  body  of  the  penis,  aflectitig  the  corpora  cnvemosn,  are  not 
infrequent.  They  usually  cause  preputial  hemorriiagc  und  heal  with  extensive  cicatrices. 
When  accidentally  infected,  suppuration  and  gangrene  may  occur. 

CaldflcaUon  <>f  the  tissue  of  the  corpui  cavemosum  sometimes  occurs.  It  may  lead  to 
true  Lone-forinatiuti. 

Tuberculosis  of  the  i^enis  is  very  rare.  Ti  usually  affecL'i  the  glans, 
and  is  characterized  bv  the  formation  of  tubercles  and  ulcers,  with  cicatriza- 
tion and  necrosis.     Sometimes  the  lesions  resemble  those  of  lupus  vulgaris. 

Syphilis. —  The  primary  lesion,  the  true  thancre^  commonly  occurs  upon 
the  j>enis.  It  may  safely  be  stated  that  it  is  not  always  |K>ssible  to  recogni/e 
the  initial  lesion  with  certainty.  The  chancre  usually  heals  with  more  or 
less  cicatrization  and  leaves  a  j^ermanent  scar.  It  mav  )>e  situated  upon  the 
glans  at  the  corona,  or  u|X)n  the  prepuce.  Mucous  patches  may  also  be 
situatetl  about  the  corona  and  beneath  the  prepuce  in  the  secondar)*  stage  of 
.syphilis  (see  Chancre). 
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Tumors  of  the  penis  arc  not  uncommon,  epithelial    tumor?!   be)n( 
most  !"re!|uent.     J^fard  papilloma  and  squamous  epithelioma  are  most  coi 
mon.      The  former  usually  arises  from  the  corona,  and   forms  a  nodular 
cauhllovver-like  growth  which  may  attain  a  considerable   size.      *17ic  fptth 
iioma  usually  arises  from  the  surface  epithelium  of  the-  prepuce  or  glans,  hi 
sometimes  originates  in   the  urethra.     It  forms  a  more  or  less  warty  and  ul 
cerated  enlargement,  with  metastasis  to  the  inguinal  glatids.      Sart&ma 
the  i>enis  is  occasionallv  seen  and  is  rarely  melanotic.      An^oma^  ///^>«fai,  at 
tumors  formed  by  proliferation  of  the  sebaceous  glands  are  oi  rare  occurrem 
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DISEASES  OF  THE  SCROTUM. 

The  scrotum  is  occa^ionnlljr  divided  alung  the  tine  of  ihc  r>)phe  in  cascs  of  hypospadia. 

SlepbABtl&sll  is  of  frc<]ucnt  occurrcnci'  in  Ihc  suticutjncoui  tissue,  and  ttitty  cw 
orgnn  t<)  foim  a  pendulous  mass  nearly  reaching  the  ground  as  the  patient  staods.  iud 
as  lnr(;c  a^  his  Imilv, 

Bermotd  tiunors  are  not  infrequent  in  the  scrotum.  vmm,\  of  them  probably  beln^  iocJus* 

Spltbelloma  of  the  acrotum  is  :>ald  to  be  common  among  chtmncy-svrccps  and  pat 

DISEASES  OF  THE  PROSTATE  GLAND. 

The  prostate  gland  is  a  fil>romus(  iilar  organ,  the  homologiic  of  the  utei 
It  is  situated  about  the  neck  of  ihe  bladder,  and  |>eri'orated  by  the  uneihi 
into  which  its  numerous  branched  tubular  glands  empty.      The  organ  is  %< 
small   in  childhood,  takes  on  a  considerable  development  at   puberty,  aD< 
undergoes  a  healtliv  airo[)hy.  uiore  or  less  marked  in  old  age. 

Atrophy  of  the  prostate  rarely  occurs  in  youih  or  middle  life,  but  il 
common  in  advanced  years.  It  atfccts  both  the  glands  and  ihcir  matrix,  th< 
epithelial  cells  undergoin}^'  fatly  metamorphosis  and  largely  disappearing.! 
It  is  said  that  atrophy  of  the  prostate  may  l>e  a  cause  of  sterility.  Tht 
organ  appears  unusually  small,  and  contains  dilated  and  lavemous  glandulai 
spaces. 

Hypertrophy  of  the  Prostate. — Enlargement  of  the  prostate  is  x\ 
very  common  disease  of  old  men.  I  he  enlargement  may  depend  upon  a< 
true  hypertrophy  of  the  whole  organ  or  of  one  of  its  lobes. 

The  enlarged  prostate  may  be  characteristic  in  apjx^arance  and  at  once 
indicate  the  nature  of  the  affection.  Thus,  if  it  appear  homogeneous,  as  is 
normal,  the  enlargement  probably  dei>ends  upon  hyf>ertrophy  or  hyperplasia. 
If  there  are  nodular  masses  in  its  structure,  it  is  more  probable  that  neo- 
plasms are  present.  The  microscopic  appearances  may,  however,  be  some- 
what confusing,  as  it  is  not  always  ]>ossible  positively  todiflerentiate  between 
glandular  hyperplasia  and  adenoma 

The  organ  is  not  uniformly  affected,  but  presents  unilateral  or  median 
enlargements,  depending  upon  overgrowth  of  particular  lol»cs.  Of  these, 
the  median  enlargements  are  clinically  the  more  important,  because  of  the 
greater  interlereiue  which  ihey  occasion  with  urination.  The  enlarged 
median  or  [lostcrior  lobe  mqy  form  a  body  as  large  as  a  cherry  or  wralnoi, 
obstructing  the  urethral  orifice  and  making  entrance  of  tirinc  into  the  urethra  ' 
very  difficult. 

Enlargements  depending  upon  simple  hypertrophy  are  probably  rare,  while 
those  depending  uixin  glandular  and  interstitial  hy|)cr|)la.sias  are  verv  com- 
mon. Of  the  latter,  the  glandular  hvperpliLsia  closely  simulates  adenoma, 
and  microscopically  presents  l>eautiful  acini  with  columnar  epithelial  cells. 
The  interstitial  hyper^ilasia  is  chararteri/ed  by  increase  of  the  fibroniuscular 
tissue  of  the  matrix,  and  may  be  accompanied  by  an  actual  atrophy  of  ll»c 
glands,  which  appear  as  widely  scattered  tubules  with  atrophic  cells. 
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Inflammation  of  the  prostate — prostatitis^s  nearly  always  of 
secondary  ungin.  It  CMXurs  I'rom  infection  from  the  urethra  in  cases  of 
gonorrheal  ureihritis  :  from  infection  from  the  bladder  in  cases  of  cystitis 
with  deconii)osition  of  the  urine  ;  from  lymphogenic  infeiiion  in  cases  of 
prociitis  and  pelvic  celUUiiis  ;  and  in  rare  cases  from  hematogenous  infection 
by  pvogcnjc  bacteria  circulating  in  the  blood. 

I  he  ijitlamniaUons  are,  for  the  most  [art,  acute,  and  will  vary  in  apfjear- 
anic  according  to  the  particular  mode  ol  infection.  Thus,  in  the  infection 
that  takes  ])lace  through  the  ducts  in  tuelhritis  and  cystitis,  the  brunt  of  the 
iiittanmmiiori  Udls  upon  the  lubules  of  the  gland  and  produces  a  catarrh, 
with  accumulations  of  ]»us  in  the  iid)uk's,  desi|iiam:ition  of  cells,  round-cell 
infiltrations  of  the  pen-alveolar  tissue,  and  a  subsequent  series  of  atrophic 
changes  in  cases  which  do  not  undergo  a  ready  recovery  by  resorption. 


Fic.  311.— Hypertrophy  of  ihc  prostate  gUuid. 

The  lymphogenic  and  hematogenic  infections  occasion  interstitial  inflam- 
mations which  usually  take  the  form  of  abscesses  of  varying  si/e,  some  being 
no  larger  than  a  jjea,  others  as  large  as  a  walnut.  'I'hey  may  heal  by  absorp- 
tion or  may  become  encaijsulated  and  calcified,  or  they  may  rupture  and 
evacuate.  Rupture  may  take  place  into  the  urethra  or  the  periprostatic  cel- 
lular tissue.  Urethral  and  vesical  evacuation  is  quite  frequently  followed 
by  infiltration  of  the  tissue  by  urine,  further  infection,  phlegmonous  inflam- 
mations, and  the  formation  of  larger  pus  collections,  which  point  at  remote 
parts.  When  such  untoward  results  do  not  take  place,  the  abscess  usually 
heals  kindlv  ^ind  cicatriy^es. 

Tuberculosis  of  the  prostate  is  usually  secondary  to  tuberculosis  of 
the  tesiii  le,  si-niinal  ve'ii(  les,  etc.,  and  occurs  by  lymphatic  distribution.  In 
rare  cases  of  hematogenic  origin  the  disease  is  primary  in  the  prostate.     The 
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tubercles  may  fomi  large,  cheesy  masses,  which  niay  become  encapsulated  or 
calcified,  or  may  soften  and  rupture,  discharging  the  infectious  contents  into 
the  surrounding  tissue  and  provoking  a  wide-s|iread  lymphogenic  tul>crcu- 
losis. 

Tumors  of  the  prostate  are  not  common.  That  most  frequently  ol>- 
sened  is  a  libromyonia  that  resembles  the  iiierine  fibroid.  The  tumor 
occurs  in  the  form  of  more  or  less  circums(  ribed  nodes  which  distort  the 
oryan.     -Sometimes  glandular  elements  are  observed  in  these  tumors. 

Sorconui  and  adenoma  arc  rare  tumors  of  the  prostate. 

Carcinoma  of  the  prostate  is  not  rare,  and  occurs  as  a  nodular,  yellow- 
ish-white mass,  which  ]jrojects  into  the  urethra  and  neck  of  the  bladder,  soon 
becomes  ulcerated,  and  fornis  deep,  ragged  excavations.  T"he  disease  earli 
gives  metastasis  to  the  inguinal  glands.  The  growth  develops  from  the 
glandular  cells  of  the  acini  of  the  organ,  which  form  tylindric,  elongate, 
cellular  masses,  with  branched  extensions  and  occasional  large  cell-ncsis. 
The  interstitial  tissue  may  l^e  unchanged  or  may  be  very  rich  in  oelb,  and 
apparently  in  active  proliferation. 

The  tumor  invades  the  neck  of  the  bladder,  seminal  \esicles,  and  recium 
by  continuity  of  tissue,  gives  metastasis  to  remote  organs,  and  is  rapidly 
fatal. 

CystJ  of  the  Prostate.— Rarely,  cysts  are  formed  in  the  prostate  by  ob- 
struction of  the  duLis  and  retention  of  the  secretions.  Cystic  dilatation  of 
remnants  ol  Miiller's  dut^i  may  also  occur.  The  vcsicula  prostatica  is  a  j>er- 
sislcni  remnant  of  Miiller's  diir  t,  and  forms  a  pocket  which  sometimes  be- 
comes tjuite  widely  dilated.      It  is  not  |>athologic  except  when  widely  dilated. 

Parasites  of  the  prostate  are  very  rare.  Echinococcus  cysts  ha^'e 
been  observed. 


Oalcnlut  In  tli«  ProBtatA. — Occasionally  grains  of  urinary  gravel    passing  through  the 

urethra  cnirr  nnd  rcniain  m  the  prosUttic  duds.  'I  hcsr  are  somelimfs  incorrectly  describe*!  AS 
prostatic  calculi. 

Coacrettoni  commonly  form  in  the  prostatic  alveoli.  e^pccLilly  in  old  men.  Tbey  tomjht 
discovert'il  only  by  microscopic  examinaiion,  apjicaring  as  roundrd  or  ovaI.  colorleu,  tna»> 
lucent,  bmitoth,  concentric  botlie*.  TTicy  an?  often  tle^criijcd  us  <orfor^  amy  facta  ,6j\%.\  in  com- 
position strcm  rcLntt^d  to  ihi*  amyloid  substance,  striking  a  blue  or  nmbognny-brown  color  vtth 
iodin  and  potassium  iodid  •toiution^,  though  somrtimcs  Ihcy  (ail  to  react.  As  t]irv  beoomr 
larger  lliey  appear  of  a  yellowish,  brownish,  or  bhtckish  color,  and  receive  incruslliiioits  of 
phosph;itic  salts  nnd  oxjlate  of  calcium.  .\t  this  !>tage  the  t>odies  become  vi^i)>le  to  the  nolfd 
eye,  and  grit  upon  the  knife  when  sections  of  ttic  gland  are  made,  lliry  may  become  so  Urs^ 
a."  to  fill  up  nnd  dilate  the  ducts,  even  projecting  into  the  uretbra  and  interrercng  with  the 
pass;ipc  of  urin*-.  by  which  they  may  be  washed  out  and  escape  through  the  urethral. 

Dlseasm  of  Oowper'B  Olands. — llicsc  small  glands,  one  on  c.ich  Mile,  siruaced  In  the 
membranous  portiun  of  thi-  urt.'thr:i,  just  behind  tlic  bulb  of  the  corpus  cavemosum.  ate 
sometimes  infected  from  the  urethra  and  fiometiines  invaded  by  neoplasms,  etc. 

fajlammatinm. —  Inflnmrnaiion  U!«uatty  occurs  in  inflammaiion  of  the  prosiatr  and  in  aU 
forms  of  urethritis.  The  glands  become  large  and  hvpprcniic.  and  may  suppurate.  In  the 
latter  cose  they  evacuate  into  the  urethra.  If  they  rupture  cxtenmlly.  fistula  occurs.  Chrontc 
Inflammation  leada  to  permant-nt  enlargement  with  narrnwmg  nf  the  urethra. 

dj|*//f.— Rctentioo  cysts  of  Cowper's  glands  are  not  infrequent. 


THE  SEMINAL  VESICLES. 

Vesiculitis,  or  inflammation  of  the  seminal  vesicles,  is  caused  bv  infcr- 
tion  from  the  urethra  in  urethritis, — gonorrhea, — or  is  conveyed  from  thcvas 
deferens  in  primar)'  suppuration  of  the  epitlidyniis.  It  may  nlso  <x;cur  m 
consequence  of  prostatitis.  'I'hc  inflammation  is  catarrhal,  the  seminal  vesi- 
cles being  little  more  than  the  exiuinded  tortuous  upi)er  extreniiiy  ot  the 
vas  deferens.  When  inflamed,  their  tubules  are  filled  with  a  mucopurulent 
secretion  impoverished  in  spermatozoa.  The  organs  are  enlarged  and  in- 
gested.    In  chronic  cases  the  disease  is  liable  to  cause  cicatricial  contrK^ 
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lion,  with  deformity,  diverticula  formation,  and  obstruction  of  part  or  of 
the  entire  seminal  vesicle. 

When  inflammntory  or  nurmiil  contents  of  the  organ  arr  relamrd.  inspis&.ition,  caldficM- 
tioh,  and  calciilu-i  (ormation  arc  observed.  The  calculi  itrc  u&uolly  very  &niaU  and  contain 
spermatocoa.  "Ilicy  .irc  calkd  by  nomc  tympUxion.  Obstructiun  of  Oie  outlet  of  a  &cmtnai 
vesicle,  eilher  frum  Inflaninialory  or  other  cause,  or  of  the  mention  of  semen  in  diverticula 
of  ihe  seminal  vehicle,  may  lead  lo  the  formation  of  cysts  known  a>  hyt1ret.tUi  of  the  seminal 
vesiiiff. 

Tuberculosis  of  the  seminal  vesicle  is  frequent  and  may  be  primar)-  or 
secondary  to  pulnionar>-  or  urogeiiiial  tuberculosis.  ']'he  liacilli  may  reach 
the  hemiiial  vesicles  in  the  blood,  in  the  lymph,  through  the  vas  deferens 
from  tuberculosis  of  the  testis  or  epididymis,  or  through  the  urethra  and 
ejaculatory  duct  from  lulierculosis  of  the  Udncys,  bladder.  j)rostate,  etr. 

The  tuberculous  vesicular  seminalis  lia\c  caseous  n)asses  in  their  walls  and 
the  lumen  filled  with  a  cheesy  exudate. 

Tumors  of  the  seminal  vesicles  are  usually  secondary  to  cart-inona  of 
the  ])rostate  and  rectuin,  and  occur  by  direct  or  lymphatic  extension. 

Primary  carcinoma  of  the  seminal  vesicles  sometimes  occurs. 

The  spermatic  cord,  which  consists  of  the  spermatic  duct,  vessels,  areolar  tissue,  luid 
peritoneum  {iumcu  vaginaiis  ccmmuHt'i).  is  occasiun.illy  U»c  seat  of  varicose  veins  ivtirui-cf/r), 
is  sometimes  infl.imed  secondarily  to  suiruundinK  tissue*,  may  become  infected  with  tubercu- 
losis when  tuberculous  .-iflTection'*  are  in  progress  m  neightwring  tissues,  and  is  occasionally  the 
scat  of  such  tum'-trs  as  fibrnma.  H[ioma.  myxoma,  s.-ircoma,  and  %rconrlar>'  carcincima. 

ITip  TM  deferens  is  frequently  infliimcd — ^iffrrentitis.  Iiifl;)mmnt)on  is,  however,  proljahlv 
always  de|>cndcnt  upon  infection  from  the  urethra  or  the  tesii^.  Ii  is  usually  cularrhal  and 
chronic.  It  may  cause  infection  of  the  ie>tis  and  obliteration  of  its  own  lumen  by  the  forma- 
tion of  ulcert  followed  by  cicatrixation. 

THbercttiosis  of  the  vas  deferens  occurs  in  consequence  of  infection  from  the  diseased  testis 
or  scminiil  vesicles;  rarely  from  oth^r  sources.  It  is  characicrircd  by  Ihe  formation  of  tuber- 
cles and  tut>erculous  granulation  tis>ue  in  the  walU  of  the  tut>e  and  by  necrosis  with  lo>>s  of 
sul><<lance  and  ulcerations.  From  the  vas  deferens  infectious  material  may  be  c;irried  upward 
to  the  seminal  vesicles  or  downward  to  the  c{>ididymis,  either  of  which  organs  may  become 
secondarily  diseased. 

SyphiiitU  fesiotts  of  the  vas  deferens  arc  rare,  usually  taking  the  form  of  5broid  Indurn- 
tions  and  guramata. 

DISEASES  OF  THE  TESTICLE. 

AnorcblA,  or  absence  of  the  testicles,  is  a  rare  congenital  anomaly.  It  is  nearly  always 
associated  with  accompanying  absence  of  the  epididymis.  v;ls  deferens,  and  seminal  vesicles 
of  one  or  both  sidra.  In  these  cases  the  individual  is  apt  to  retain  puerile  characteristics, 
have  a  small  larynx,  nnd  no  beard  or  pubic  hair. 

Monorchia,  or  absence  of  one  testicle,  is  more  frequent  and  may  occur  in  otherwise  normal 
pcrsnns.  Sometimes,  although  the  testicle  is  absent,  the  epididymis,  the  v.is  deferens,  and  the 
seminni  ve»iicle  may  l>e  present. 

Polyorchla,  nr  abnormaDy  numerous  testicles,  is  an  almost  unknown  condition.  Probably 
no  well-studied  and  thoroughly  substantiated  case  Is  on  record. 

Mtcrorchla,  or  hypoplasia  of  the  testicle  or  of  both  testicles,  is  occasionally  seen. 

InTersio  TesUctill. — S<imctimc3  an  abnormal  position  of  the  testicle  is  ubser\'ed,  and  the 
free  side  of  the  «)ruan  i*  directed  Ijackward  so  that  the  epididymis  is  nnienor  to  it. 

Omtorobia,  or  concealed  testicle,  depends  upon  failure  of  the  or|;an  to  descend  from 
ihf*  iibdominnl  cavity  mto  the  scrotum.  It  may  depend  upon  atrophy  of  Hunter's  bands, 
adhesions  l>ctween  the  testicle  and  abdominal  viscera,  obstruction  ol  the  inguinal  cimal  by 
displaced  viscera,  etc..  abnormal  and  diminutive  size  of  the  inguinal  canal,  especially  at  the 
outer  rini»,  and  the  ori^iiial  al^normal  po*iilion  of  the  testicle,  making  its  descent  impossible. 
It  is  a  rather  frequent  conditiim.  anil  mav  affert  one  or  t»oth  organs. 

The  testicli*s  may  be  retained  in  the  abdominal  cavity,  or,  as  is  more  frcqtiently  the  cose, 
in  the  mguinni  canal,  llie  condition  is  rather  common  at  birth,  showing  that  the  testicle  not 
infref|uently  descends  later  in  life. 

Ttie  position  of  the  testicle  in  the  abdominal  cavity  may  make  its  descent  impossible 
{ah/rr,i/io  tfsiUuIt\.  or  possible  only  in  an  iitinomml  nianner.as  tow.ird  the  perineum,  into  the 
internal  abdominal  ring,  and  l>rtween  the  muscular  lovers  of  the  anterior  wall  of  the  inguinal 
canal.  The  testicles,  which  do  not  descend  normaily.  arc  usually  small  and  incompletely 
dc^-cloped.  and  seem,  as  a  rule,  incapable  of  spermogenesis.  They  sometimes  undergo  retro- 
gressive changes,  such  as  fatty  metamorphosis,  and  not  infrequently  arc  the  starting-point  of 
malignant  tumors  of  a  sarcomatous  charactrr. 
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Anemia  of  the  testicle  has  no  importance  except  whea,  a2>  the  result  of 
arterial  obstruction,  it  may  lead  to  necrosis  of  the  tissues  of  the  organ. 

Hyperemia  of  the  testicle  is  usually  an  early  stage  of  ioilankuuitiaa  of 
its  acconi[)anying  vascular  phenomenon. 

Atrophy  of  the  testis  is  sometimes  observed  in  marasmus,  senility,  aitd 
chronic  inHammatory  conditions.  The  organ  is  small  and  dense,  having  i 
brownish  color,  due  to  pigmentation.  The  niicrascojjic  study  shows  the 
epithelial  cells  of  the  tubules  to  be  fatty  degenerated,  and  the  tubules  con- 
tain no  sjiermalozoa.  Atrophy  oi  the  testicle  occurs  most  nmrkcdly  and 
earliest  in  (jcrsons  affected  with  arteriosclerosis  of  the  si^miatic  artery.  It 
also  OCCUR  in  consequence  of  the  pressure  of  hernia  and  in  nervous  affec- 
tions, such  as  paraplegia  and  certain  brain  diseases.  Inflammatory  adhesions 
may  produce  pressure  atrophy  of  the  testis. 

Hypertrophy  of  the  testicle  is  rare.  It  is  usually  comi*cnsator>".  de- 
pending upon  loss  of  function  of  the  opposite  organ.  Its  chief  feature  Is 
increase  in  the  size  of  the  seminiteroas  tubules. 

Degenerations. — Calcification  occur»  in  the  testis  in  old  iaflamniatory 
areas  and  in  chronic  tuberculosis. 

Fatty  metamorphosis  frctiucnily  occurs  in  the  epithelial  cells  of  the 
tubules  in  inHammatoni%  tuberculous,  neoplastic,  and  atrophic  conditions. 

Colloid  metamorphosis  is  observed  in  certain  of  the  tissues. 

Mucous  metamorphosis  is  also  seen  in  tumors  of  the  testis. 

Inflammation  of  the  Testicle — Orchitis^and  of  the  Epididy- 
mis— Epididymitis. —  Inflammation  may  affect  the  testis  alone,  or  the 
testis  and  the  epididymis,  or  it  may  affect  the  epididymis  only.  Sometimes 
the  surrounding  tunica  albuginea  is  inflamed — prriorchitis. 

Etiology. — Inflanuuaiion  of  the  testicle  may  be  acute  or  chronic.  It 
is  usually  caused  by  traumatism  and  infection,  the  latter  most  commonly 
from  extension  of  the  inflammation  from  the  urethra  in  gonorrhea,  prosta- 
titis, or  cj'sutis  of  infectious  nature.  Jn  more  rare  cases  the  sj)ecilic 
cause  of  the  inflammation  enters  the  testicle  with  the  circulating  Mood, 
as  in  pyemia,  variola,  typhoid  fever,  mumps,  etc.  The  hemalo^rnat& 
inflammations  most  freipienily  occur  in  the  testicle  itself,  while  those  fr 
suiting  from  urethral  extension  and  from  traumatism  are  more  common  id 
the  epididymis. 

Orchitis  is  characterized  by  hyperemia,  inflammatory  eden»a,  and  swell- 
ing of  the  iiueriubular  tissue  of  the  testicle,  causing  the  or^^an  to  become 
enlarged,  sometimes  to  the  size  of  a  goose-egg.  It  is  very  Ann  in  tcTtttirr. 
and  is  surrounded  by  a  very  tense  capsule.  If  the  coverings  of  the  or^^an  be 
involved,  a  collection  of  serous  fluid  is  found  in  the  tunica  va^^inalis  testis 
— acute  hydroceie.  According  to  the  chararter  of  the  inflammation,  a  larger 
or  smaller  number  of  small  round-cells  will  be  found  both  in  the  intrr- 
tubular  iis.suc  and  in  the  interepithelial  tissue  of  the  tubules,  and  also  in 
their  lumen.  In  traumatic  inflammation  blood  may  escape  from  injurol 
vessels  and  mingle  with  the  exudate.  If  the  inflammation  of  the  organ  l»c 
of  a  mild  grade,  the  epithelial  cells  of  the  tubules  nmy  show  n  mild  cloudy 
swelling  and  cease  to  form  spermatozoa,  but  if  it  be  severe,  the  cells  will 
degenerate  and  des(]uamate. 

The  mild  inflammations  readily  recover  by  absorption  of  the  exudate  and 
regeneration  of  the  lost  epithelial  elements. 

Inflammation  of  the  epididymis  resembles  inflammation  of  the  testicle. 

Purulent  orchitis  is  not  frequent.  The  abscesses  may  l>e  miliary*  oris 
large  as  chestnuts.  They  may  l)e  absorbed  when  small,  or  may  he  encap- 
sulated and  undergo  calcareous  infiltration  when  larger.  Kxtemal  rupture  is 
sometimes  followed  by  a  marked  regenerative  reaction  in   the  tunica  albu- 
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ginea,  causing  the  formation  oi'  a  coiibiderable  sized  mass  of  exuberant 
granulations  described  vi'>  fundus  beni^nus. 

I'he  escai>e  of  the  pus  into  the  cavity  of  the  tunica  vaginalis  sometimes 
causes  violent  .su]j|>unitive  inflammation,  and  may  even  lead  to  gangrene  of 
the  outer  tissues  of  the  scrotum.  After  evacuation  the  wound  heals  by 
granulation  and  cicatrization. 

I'he  pus  oi  the  orchitic  absLcs.s,  of  course,  contains  the  specific  micro- 
organisms, among  which  may  be  mfiiiioned  the  gonococcus,  streptococcus, 
sUiphylo<:oci-Us,   and  ty[ihoid  bacillus. 

Chronic  orchitis  not  frc^juciuly  follows  the  acute  form  of  the  disease,  and 
is  tharaclL'ri^ed  by  a  proliferation  and  thickt^ning  of  the  framework  of  the 
organ^  by  whit  h  the  connc*  tive-lissue  hyperplasia  bcLonies  more  and  more 
marked,  and  the  albuginea  and  intertubular  ti&sue  more  and  more  prominent 
until  the  ivibular  tissue  undergoes  atrophy.  As  the  disease  advances  the 
organ  l)e(onies  more  and  more  I'lmi  and  dense,  is  somewhat  reduced  in  size, 
and  may  present  an  irregular  surface.  Microscopic  examination  shows 
marked  increase  in  the  interstitial  tissue  and  diminution  in  the  number  of 
lul>ules.  The  remaining  tubules  are  reduced  in  size  and  lined  with  atrophic 
cells  obviously  incaiiable  of  spcrmogenesis  and  more  or  less  advanced  in 
fatty  dcgcncratton.  In  the  lumen  occasional  leukocytes,  compound  granule 
cells,  and  fatly  molecules  are  observed.  In  the  newly  formed  connective 
tissue  there  arc  many  small  round-cells  as  long  as  there  is  any  (nflammation, 
but  after  the  intlanitiialion  is  allayed,  the  tissue  becomes  dense,  tendinous, 
and  cicatricial. 

Perionhitis  usually  accompanies  chronic  orchitis,  and  may  cause  the 
obliteration  of  the  layers  of  the  tunica  vaginalis  testis  by  inflammatory 
adhesions. 

Conj^a^nital  syphilis  not  iiifrei|uenlly  is  a  cause  of  i  irrhosis  of  the  testicle. 

ICpididymitis  following  gonorrhea  or  other  infections  through  the  vas 
deferens  is  sometimes  succeeded  by  chronic  inflanmiation  and  cirrhosis,  with 
subseipient  atrophy.  In  most  cases  the  inflammation  affects  both  epididymis 
and  testit  le  simultaneously,  and  the  cirrhotic  and  atrophic  processes  occur 
together  in  both  i>arls  of  the  organ. 

Tuberculosis  of  the  testicle  usually  begins  in  the  epididymis  and 
affects  the  testicle  proper  by  lymphatic  extension  and  continuity  of  tissue. 
Occasionally  it  is  jirimary  in  the  testicle  itself. 

The  infei  tion  mav  lake  place  through  the  circulation  or  through  the  vas 
deferens  from  the  urethra. 


I    HematoffenOTii  Infection  may  hr — 

1.  PrimnrY,  tliat  is.  u  tubercle  b:\cillusacclrlpnt.Tlly  intrmluced  inin  thr  circulation  may  lodge 
either  in  llie  capUlary  vessels  of  ihe  testicle  or  in  the  epididymis,  ami  product.*  tuberculosis  of 
the  organ.  In  such  cases  the  tut>crcuIous  lesion  consists  of  a  primary  node  which  increases 
in  stie  flow!v  iind  u^uallv  appears  caseous  from  the  beginnint;.  Ii  is  usttilly  morr  nr  less  well 
encjipsulnled  tty  connective  tissue,  l»ut  may  be  surrouTided  by  'i  xone  of  griinulation  ti&sue 
coiilaintng  many  frrsh  gray  miliary  tubercles,  which,  ai  ihcy  degenerate,  contribute  to  the  in- 
crease in  ^uc  of  the  oritiinal  mass.  More  rarely  lymphogenic  distribution  of  tubercles  begins 
early,  and  numeruus  tuberculous  centers  occur. 

When  the  eptdi<lymi9  is  first  diseased,  a  mild  atrophy  takes  place  in  the  te'iticle.  followed 
sooner  or  later  by  the  development  nf  lymphngrnic  tubercles,  especially  in  the  neiRbborhood 
of  the  retc  testis.  The  tubules  of  the  testicle  are  ^^•p;lrated  l>y  proliferatet!  connective  tissue 
which  becomes  more  am!  more  marked  as  the  lulicrculous  ma-sses  are  approached.  In  the 
tubules  iire  masses  of  prolifrrated  desquantatrd»*pithebnm.  lenkorytes.  and  occnsionaHy.  among 
these,  may  be  scengianl-cclk.     Tubular  distribution  of  the  tubercles  is  almost  always  prebcnt. 

The  primary  caseous  tuberculous  lesion  may  gradually  include  all  the  testicle  and  epidid- 
vnus,  and  form  .1  K'^Tal  caseous  mass  as  large  as  a  hen's  egg.  Adhesion  of  the  coverings 
of  the  testicle  usually  occurs,  and  it  is  not  ;it  ill  uncf<mmot»  for  external  fistulous  oijrntngs 
10  form  and  permit  the  escape  of  caseous  material,  so  that  cavities  form  in  the  organ.  Exu- 
berant granulations  mav  grow  from  the  timica  albuginea  and  form  rather  large,  spongy,  red- 
dish mosses  about  the  opening— ^mm^m  Ustti  tmbercuiosu. 
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Primary  tuberculosis  of  the  testicle  may  cause  lymphrmenic  tulwrcuUisb  of  btghwr  pom  of 

Ihe  gcniio-urimiry  appar.itti!..  and  noi  infreqiiciiily  is  a  cause  of  gcncnt  iin,  .  i- 

a.   Sfiomi>iry  hrinatogrnous  luhcrculosi^  of  the  tciiittr  b  ctitnnii.n  in  i. 

of  pulniunary  tuberculu^,  the  dUcase  lakmg  ihe  form  uf  &mail  rniliaiy  lul"...  u.  ■^■.    .-... -i.iw-sd 

formaiion.     As  these  increase  in  site,  lubiucs  may  be  invnded  und  may  mftord  on  AvcDue  oi 

escape  for  the  chtcay  tissue. 

In  Ixjih  ilu*  primary  und  secondary  form  of  ie»ticulLtr   tiibcrculosiv  tubercle   batcUlt  nut  tm 

excreird  Aith  the  spermatic  fluid,  whicli  )>ecoiiic>i)  infectious. 

II.  Drsthral  Infectton  lakc»  place  when   luberclcr  baclUi.  cnlcrins  the   tirinr  from  oih-r^ 

varieties  uf  urogenital  tuLM?rculosi5.  accidentally  find  their  way  into  th>.'  vas  tlvfeivu^      Xu  .. 

reported  cases  in  which  tuberculosis  of  the  testicle  vccmed  to  follow  gonorrhea  with   '•' 

or  epiflldymitts  ihr  disease  was  probably  already  present  and  only  occrlcratcHt   in 

mcnt  by  the  .idded  inf^^ction.     The  urcthnil  infection  occumnji  ibruu|;)i   ibe    va^    i! 

primarily  tubular,  and  mure  hkely  to  begin  in  the  epididymis  dian  in  liic  te&ti&  proj'*.;.      ..    . 

rare  compared  to  the  hematogenous  form  of  infection. 

Syphilis  of  the  testis  and  epididymis  occurs  in  both  cr-- 
and  ac(|uired  syphilis.  The  chiel  lesions  are  lutfttulmiar  rouNti-iff, 
/iVw/,  associated  ivith  tiilmlar  .itrophv  and  indiiraiion.  The  large  cellular  in- 
filtrations sometimes  undergo  caseation,  with  the  tonnation  of  .;.v////w(IA/,  which 
are  usually  small  and  multiple,  but  may  be  large.  Kvacuaiion  may  l>c  suc- 
ceeded by  the  formation  ot"  fungous  syphilitic  granulations.  The  testicle  ii 
more  fre»iuently  affected  than  the  epididymis. 

Cicatrization  following  gumma  formation  and  succeeding  the  round-rril 
infiltration  is  very  dense,  often  predispo>ing  to  further  atrophy  of  the  afTectcd 
organ. 

Lepra  sometimes  causes  nodular  formation  in  the  testis,  followed  by  de- 
generation and  atrophy. 

Cysts  of  the  Testicle. ^spermatocele. —The  cyst  known  as  s]>ermato- 
cele  \isually  develoi»s  at  the  head  oi  the  epididymis,  and  less  frecjuentiv  at 
its  tail.  It  fonns  a  large,  smootli-walled  cyst,  the  contents  of  which  niav 
amount  to  ;5;o  c.c.  The  tluid  is  watery,  slightly  turbid,  and  when  cvainincd 
mit  roscopically,  is  found  to  contain  s|x,'rmaio/.oat  whK  h  may  he  actively 
motile,  non-motile,  or  degenerated,  according  to  the  length  of  time  iher 
have  been  jjrescnt.  It  is  probable  that  in  the  course  of  time  the  spermato- 
zoa entirely  disapix^ar  and  leave  a  clear  fluid.  The  spemiato<ele  is  prol>- 
ably  formed  by  the  accumulation  of  fluid  in  the  lower  blind  end  of 
the  Wolflian  body,  into  which  the  speri^iatic  fluid  enters  liy  regurgita- 
tion from  the  common  duel.  The  wall  of  the  cysi  is  lined  with  cuboidal 
epithelium. 

Serous  cysts,  attached  by  long  pedicles  to  the  head  of  the  cpidid>'niis. 
occur  in  consequence  of  dilatation  of  the  blind  end  of  retained  MUllcr'» 
ducts. 

Retention  cysts  of  the  testicle  depend  tii>on  obstniction  of  the  vasa 
dcfercntia  and  tubules.  Tubules  of  the  ei)ididymis,  more  fre<iucntly  than 
those  of  the  testis,  show  the  dilatation,  espei  ially  in  the  neighl>orhood  of  the 
head  of  the  epididymis.  The  majority  of  these  rysts  are  small.  'ITic  con- 
tents may  t>e  milky  (  ^iiiactifceie)^  or  may  be  clearer  and  contain  sper- 
matozoa. The  walls  of  the  cysts  are  smooth  and  lined  bv  columnar  or  culioldal 
epithelium.  Usually  the  cysts  ap[)car  to  be  su|ierficial,  but  they  may  be 
deeply  seated. 

Retention  c^'sts  also  occur  in  combination  with  neoplastic  developments 
in  the  testis,  associated  with  ol>stnKtion. 

Dermoid  cysts  are  much  less  frequent  in  the  testis  than  in  the  ovary. 
The  tumor  is  usually  seated  in  the  sulwtance  of  the  organ,  sometimes  sur- 
rounded by  a  connective-tissue  capsule  containing  fatty  tissue.  ( See  Dermoid 
Tumors. ) 

Parasitic  Cysts. — Echinococcus  c>*sts  have  been  observed  in  the  testis  and 
also  in  the  epididymis. 
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Tumors  of  the  Testicle. — FJbroma  usually  develops  from  the  tunica 
albuginea,  and  ftometimes  from  (lie  wall  of  thtr  vas  deferens.  'I'he  luinors 
have  the  usual  macroscopic  and  microscopic  appearances,  and  arc  prone  to 
calcification. 

Upoma  is  a  rare  tumor  develo[}ing  from  the  covering  membranes  of  the 
organ*  and  sometimes  from  the  tissue  of  the  vas  deferens. 

Myxomii  is  a  rare  tumor  of  the  testis.  Myxomatous  degenerations  and  the 
formation  of  nunous  tissue  in  combination  with  other  tumors  are  common. 

Rhabdomyoma  is  occa>ionalIy  obser\ed  in  the  testis.  The  growth  seems 
to  sprmg  from  ihe  tunica  albuginea,  and  consists  of  a  fleshy  mass  of  stri(>ed- 
musclc  cells  which  may  entirely  replace  the  testis  or  occupy  only  a  i>art  of 
its  substance. 

Chondroma. — Pure  ciirtilaginous  tumors  of  the  testis  are  rare.  They 
may  form  rounded,  single  nodules  of  various  size,  or  may  be  muUi[jle  and  of 
various  size,  I  have  seen  one  thai  exiendeil  throughout  the  sulwtam  e  of  the 
testis  in  a  dendritic  form.  The  tumor  is  somewhat  malignant  in  tendency, 
and  growing  in  the  lymphatic  spaces  and  vessels,  gives  metastasis  to  the 
inguinal  glands  and  later  to  the  lungs.  Secondary  fibrous,  cystic,  and 
atrophic  changes  occur  in  the  testicle  as  a  result  of  the  growth  of  this  tumor. 
The  primary  growth  usually  occurs  in  the  rete  testis. 

Combinations  o^  cartilage  with  various  other  tumor  tissues  are  much  more 
frequent  than  pure  chondroma — thus,  chondrosarcoma,  chondroadenoma, 
and  chondrocarcinoma  are  not  infreipieni  mixed  tumors. 

Osteoma  of  the  tcsti.^  has  l>een  seen  by  Neumann.  The  tumor  formed 
an  irregular  mass,  more  or  less  notlular  on  the  surface.  whiLli  ot(  upied  the 
left  testis.  Its  structure  was  true  s[XDngy  bone  with  fatty  marrow.  In 
fibrous  areas  or  islands  in  the  bone  small  masses  of  hyaline  cartilage  not  con- 
nected with  the  bone  were  observed. 

Sarcoma. — Sarcomata  of  all  varieties  occur  in  the  testicle,  and  rather 
less  fretjuently  in  the  epididymis.  Round-cell,  spindle-cell,  giant-rell,  and 
alveolar  sarcomata,  angiosarcomata,  and  pigmented  sarcomata  are  all  occa- 
sionally niet,  sometimes  in  the  pure  form,  but  much  more  frei|uently  in  mixed, 
one  part  of  the  ivimor  being  a  simple  cellular  growth,  another  ]>art  alveolar, 
still  another  part  telangiectatic,  etc.  Sart  oma  of  the  testicle  is  also  prone 
to  combine  with  the  higher  tissues,  so  that  fibrosarcoma,  myxosarcoma, 
lipomasarcoma,  etc.,  arc  frequent.  Degenerations  arc  also  frequent,  and 
cysts  are  formed  by  softening.  Cysts  are  also  formed  by  dilatation  of  the 
seminiferous  tubules,  so  that  nsiosarroma  of  the  testis  may  have  a  double 
meaning. 

One  of  the  most  interesting  of  the  tumors  of  this  class  somewhat  resem- 
bles the  intmranalirular  tumors  of  the  manmia,  in  that  ingrowths  of  the 
tumor  tissue  take  [/lace  into  the  cysts,  with  the  production  of  more  or  less 
marked  i>olypoid  excrescences  almost  filling  u|)  the  original  cysts. 

Cysts. — Cysts  of  the  testis  that  form  through  metamorphosis  of  tumor 
tissue  are  irregular  cavities  with  indefinite  walls,  and  are  filled  with  the 
products  of  tissue  destruction.  The  retention  cysts  are  smooth-walled,  lined 
with  columnar  and  cuboidal  epithelium,  and  contain  either  a  clear  fluid  or  a 
semicaseous  mass  composed  of  fattv  degenerated  epithelium,  fai-droi)s,  and 
cholesterin  plates.  Cysts  of  this  kind  are  sometimes  described  as  chu/i'sfeafoma 
testis. 

The  mixed  tumors  of  the  testis  are  probably  all  congenital  teratoniata. 

Perithelioma  of  the  testicle  ha.s  been  observed  by  Waldcyer. 

Endothelioma  in  the  testis  is  not  infrequent,  but  is  easily  confused  with 
carcinoma  and  adenoma. 

Adenoma  of  the  testis  is  rare ;  most  of  the  growths  resembling  adenoma 
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are  cystic   {ade$wc\ stoma   and   atUnocy stoma  paf>iiii/erum^    and    may  sha» 
irregular  epithelial  outgrowths  in  all  directions — ai1enotarcim*ma . 

Tumors  of  this  kind  arc  usually  obscr\'cd  in  middle  life.  'Ilicy  most  (Vc 
quently  aflfect  the  testis,  leaving  the  epididymis  unchanged.  I  he  contca:* 
of  the  cysts  vary,  some  l>eing  mucous,  others  mushy,  so  that  mucous  JLn<l 
atheromatous  cystadenomata  have  been  described. 

Carciaoma  of  the  testicle  is  not  uncommon.  It  niay  l>e  a  simple  and 
easily  recognized  tumor,  ence[>haloid  or  scirrhous  in  nature,  or  may  \x.  rgm- 
plicated  by  admixtures  of  various  of  the  smiple  tissues.  The  encephaJoitl 
tumors  are  most  frequent. 

The  neoplxsm  develops  from  the  glandular  cells  of  the  setiiinifcroos 
tubules.  The  growth  of  the  tumor  usually  takes  place  from  some  single 
focus,  but  the  non-carcinomatous  portions  of  the  organ  show  catarrhal  ami 
retrogressive  changes.  In  the  course  of  time  the  entire  organ  becomes  trans- 
formed into  carcinoma.  The  tumor  itself  is  prone  to  interstitial  henkorrhogc 
and  to  mucous  degeneration. 

Macroscopically,   the  growth  varies  in  size,  is  irregular   in    form,  soft 
hard  according  to  the  amount  of  interstitial  tissue  present,  and  t>fK>n  sccti 
appears  variegated,  the  cellular  jjarts  contrasting  with  the  fibrous  tissue  and 
interstitial  hemorrhages  and  degenerations. 

In  the  epithelial  masses  it  is  not  infrequent  to  obscrxe  colloid  degcncia- 
tion  and  the  formation  of  cvsts — cystocarctnoma  or  iolloiri  carcini.*ma. 

Carcinoma  of  the  testis  usually  develops  from  the  testis  itself,  but  Mil 
quently  invades  the  epididymis  and  v;is  deferens.      In  cases  in   which 
very  resisting  tunica  albuginea  is  perforated  the  disease  usually  rapidly  infil 
trales  the  skin  of  the  scrotum. 
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DISEASES  OF  THE  TUNICA  VAGINALIS  TESTIS. 

Vaginitis  testis,  also  called  periorchitis  and  vaginalitis,  is  a  com- 
mon aSection.  It  may  follow  intlammalion  of  the  testicle  or  cpididvmKs 
spetific  infectious  diseases,  as  scarlatina,  typhoid  fever,  munj|^,  etc..  may 
depend  upon  traumatism,  and  sometimes  occurs  from  causes  not  dis<.ovcrable- 
The  disease  is  aj<[>arently  more  frecjuent  in  southern  than  in  northern  lati- 
tudes, and  is  most  common  during  middle  life. 

The  vaginal  inflammatioiiH  may  be  acute  (in  traumatic  injtirie^  and  gonor- 
rheal infection)  or  thronic,  and  may  be  serofibrinous,  purulent,  hemorrhagit, 
adhesive,  and  villous. 

The  Heroflbrinoua  form  of  vaginitis  testis  is  characterised  by  an  nccumulatinn  of  Atilif 

in  thr  tunica  vngin.ilis  Irhtis,  and  the  condihon  is  known  as  kydrmrU  T,i^im.tth.  Ii  nrtitxlilr 
depends  chiefly  ui>on  infljmnmtory  reaction,  ihouEh  i\\  frequent  rhronicUy  suceesis  iIiaI  from 
some  ctiuse  the  equilibrium  of  exudation  and  .il»sorpiion  of  fluid  in  tltc  cavitv  of  th**  Ittnira 
vaginalis  has  been  deslroyed.  Rapidly  or  slowrly,  in  difTrrcnl  cases,  fluid  r^dlrcts  in  the  tiintca 
v.i)(inalis.  until  in  vomc  c.ise*  it  becomes  i;reatly  diMendcd.  A  pint  of  ftutd  Is  vrry  cnmmffii>]r 
seen,  n  quart  is  l>y  no  me.ins  r^ire.  und  at  least  one  oise  is  recorded  in  which  3000  ctiN< 
centimeters  were  preseni,      The  condition   i*.  as  ii  rule,  uniirttrral.      If  ibr  vaciintl   pr< <■•-*»  of 

(Dcriioneuni  renmms  open  so  that  the  cavity  of  the   tuoicn  v^^|pnnIi'i  .4nd  ^1    1   '..-■.   -. ,  jn 

communicnuon.  the  contents  of  the  hydrocele  can  be  driven  up  into  t)<<  -n-. 

This  conditian  is  culled  hydrocete  f^ritomefy^'i\^tmtiiis      tittitnliir  and  mt-  rS^t 

are  the  result  of  division  of  the  sac  by  precicifttinjr  or  newly  fornird  bantl' 

In  the  tteginning  the  fluid  )s  found  to  l>e  somewh;>i  iurbid  from  th--  f  iniiMftr 

fibnn  flnkes  and  leukocylrs,  but  later  it  l>rcomr<i  clear  and  much  res<*n.i.i.  ^  ■••>nly  sctiidvd 
normal  urine.  It  is  albuminous,  and,  like  the  fluids  from  ttte  chest  and  abduraiiusi  cairtttak 
sometimes  coagubtes  spnnianeously. 

The  fluid  of  a  hydn^cele  is  sometimes  milky  in  appearance  and  l  ■  -n^ 

It  may  become  considerably  inspis&ated  and  mushy,  -ind  in  some  Cll^  n»- 

scopically  the  hydrocele  forms  a  pcar-slmpcd  cnlar^^emcnt  of  the  7.1  t..,i;,.i,  .n-:  .[i-  \  <rc<inf 
dircct'.'d  toward  the  ing^uinal  ring.  T1)c  fluid  ascends  as  high  us  ibc  patulous  funicular  pnac 
ess  pcrmtu. 

In  rare  cases  the  microscopic  study  of  the  fluid  revenls  the  presence  of  uymw  spermaioKH 
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that  probably  owe  their  prrscncc  10  the  pre^SxistencK  of  a  spermalocete  that  has  emptied  its 
contents  into  the  hydrocele;  or,  as  Roth  has  expliiined,  from  Aeminitl  fluid  emptied  into  the 
cavity  of  the  tunica  vaginalis  frum  an  uiM'n  vas  a6errt%ni  from  the  head  or  the  busc  of  the  epi- 
didymis, or  front  the  free  cod  of  Murgagni's  hydnlid.  In  the  laiier  cuse  the  condition  is  a 
congenital  nnomnly.  Hydroceles  m  the  fluid  of  which  spermatoiufl  are  lottnd  arc  called 
hydroceU  tpermaliea. 

The  secondary  results  of  hydrocele  are  observed  in  the  membrane,  which  eventually 
becomes  much  thickened  and  mdurated,  although  it  is  usually  not  altered  in  the  beginning, 
and  in  the  tchliclr  and  epulidymi*,  which  .ire  induraicd  and  wimeiimes  utiophic.  lliese  latter 
changes  are  more  probablv  incited  bv  the  intlanimaiioii  than  by  the  pressure  exerted  by  the 
rtuKl. 

Ununited  »paces  in  the  closed  funicular  fkortion  of  the  vaginal  proce&s  sometimes  begin  lo 
accuniuLite  serous  fluid  late  in  life  and  form  hydrocele-Iike  dilatations  knuwn  a:^  hydnnde 
fun'uHii  spermatUi  cystui  ox  hydroteif  extrava^tnalis.  They  may  occur  as  eomplic/iiions  of 
simple  hvflrorelc. 

Hydroceles  arc  sumciimes  con^enit^il,  and  depend  upon  communication  of  the  vaginal 
process  and  peritoneal  cavity,  by  which  the  {>eritone4iI  fluid  sinks  down  into  the  scrotum  and 
causes  dilatation.  In  most  of  these  cases,  however,  the  eiiolnf^y  is  not  50  simple,  for  mflam- 
niaiii.m  l^  ub>erved  in  the  tunica  vnginali!i  and  no  doubt  the  pnvcess  is  partly  inflammatory. 

HemK>rrh<tgci  into  the  tunica  vaginalis  testis  occurring  from  traumatic  injuries,  hemorrhagic 
diatheses,  etc..  lead  to  the  lormaiion  of  heniaiocele.  The  blood  may  remain  unaltered  for  a 
long  lime,  but  finally  dissolves,  libemies  pigment,  and  Is  Transformed  Into  a  clear  fluid. 
Hbroid  indumliuns  usually  follow. 

l.ymphorrhii^ta.  with  the  formation  of  ^rri/(i|-/(ir//r.  is  sometimes  observed  in  tropic  countries 
and  is  probablv  of  parasilic  origin  {^lori,isis\ 

▼aclnltis  Purulsnta  or  Buppuratlve  Periorchitis.— Suppuration  of  tlic  tumci  vaginalis 
testis  mosi  frequently  succeeds  traumatic  injuries  of  the  scrotum,  rupture  of  abscisiies  of  the 
testicle  or  epididymis,  or  uf  superficial  parts  into  the  tunica  vaginab-s  testis,  hematngenous 
infection,  or  infectinn  of  prccvtsling  hydrocele,  the  most  usual  cause  of  the  latter  accident 
being  operation  tor  the  relief  of  the  affection. 

1  he  condition  is  chanicterized  by  a  purulent  accumulation  in  the  tunica  vaginalis  testis, 
with  fibrinopuruleiit  exudation  upon  the  serous  surface  and  maceration  of  the  tissues.  In 
coses  of  infection  with  piiirefactivc  i>r>;anisnis.  in  addition  lo  the  stijipuratiiin  one  may  observe 
fclor  and  sometimes  gangrene  of  the  inflamed  parts. 

Loculated  purulent  accumulations  or  sacs  of  pus  resulting  from  Inflammation  of  local  open 
areas  tjf  the  v.iginal  process  are  sorni'linies  spoken  of  as  puruUnt ptih^trmat'ttn.  The  aflec- 
lion  may  terminate  by  absorption  of  the  exudate,  by  exiernni  evacuotion  of  the  pus.  or  by 
granulation  accnmpanyinK  absorption,  by  which  firm  fibrous  union  between  the  layers  of  the 
niembrjiif  is  acroiii[>l:shi'(]. 

TaglnltlB  Hamorrbagica.— Traumatic  injuries  of  the  scrotum  are  often  followed  by  hem* 
nrrhagic  exudations  into  the  tunica  vaginalis  IcsUs.  which  serve  to  complicate  the  process  of 
healing.  They  niav  appear  as  dislinci  blood  collections  [hemaloceU)  or  as  punctiform  or 
larger  subserous  infiltrations. 

In  the  process  of  organizAlion  in  the  plastic  or  productive  vaginalitis  the  ncwiv  formed 
blood  vessels  often  allow  considerable  leakage  from  iheir  delicate,  unsupported  walls,  thtis 
causing;  blood  to  he  added  to  the  exudate.  'Ihis  addition  seems  to  emburniss  ihe  processes 
of  rejiopr.  nnrl  not  only  do  firmrr  fibruus  unions  ocrur  in  these  cast-s,  but  considerablc-sijcd 
accumulations  sometimes  as  large  as  the  first  occur  (A/wd/iv*-/*-).  undergn  solution,  and  form 
clear  fluid  collections  with  pigmented  walls.  The  greatly  ihickened  scrotal  walls  not  infre- 
quently calcify  nr  even  ossify.     The  testicle  atrophies. 

PlasUo  ViiglnAllUs.— The  various  foinis  of  vaginp^Ilis  arc  commonly  followed  by  fibrous 
itniriu  betwren  ih  ■  layers  of  the  serous  menibrane.  Thi-  adhesions  form  In  the  same  manner 
a",  those  of  thi-  prruardium  and  peritoneum.  Tlic  sac  may  be  completely  obhterated,  or  may 
)ie  divided  bv  partition  inio  numerous  small  sacs,  which,  when  they  subsequently  become  the 
seat  of  exudniive  inflammntinn,  form  multilocular  cysts,  y^ccordingto  the  variety,  severity, 
and  duration  of  the  vaeinitis  the  adhesions  will  be  delicate  or  coatse. 

VUloui  YogtlutlltlB. — \'illous  or  M^rriicove  vaginalitis  is  a  forrit  of  plastic  vaginitis  testis 
m  whith  sessile  or  pedunculated  excrescences  develop  from  the  serous  covering  of  the  ei»i- 
flidymis.  'I"hey  sometimes  occur  in  olher  parts  of  the  membrane.  TItcy  arv  probably  hyper- 
trophies of  the  villosilies,  and  are  s<»  frequrntly  obsrrveiJ  in  ihff  covering  of  the  epididymis 
as  lo  be  regarded  by  Luschka  as  normal,  Al  other  times  ihey  may  l>e  formed  of  granuL-ition 
tissue. 

Tuberculosis  of  ihe  tunita  vag^inalis  is  usually  secondary  to  tuberculosis 
of  the  testis  or  epididymis.  It  presents  the  fomi  of  disseminated  tubercles 
with  cloudy  fluid  in  the  cavity. 

Syphilis  mav  bring  al>oiit  fibroid  induration  of  the  serous  membranes, 
(iununata  are  otcasionallv  seen,  but  usually  the  changes  follow  disease  of  the 
testis.      Hvdrocele  is  somelimes  of  sy]jliililic  origin. 

Tumors  are  rare  in   the  tunics  of  the  testis.     Fibroma,  myxoma,  sar- 
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coma,  and  rhabdomyoma  have  been  described.     Dermoid  cysts  are  some- 
times found. 

Parasites. — The  Taenia  echinococcus  has  been  observed  once  in  the 

vaginal  membrane. 

DISEASES  OF  THE  FSIALE  SEXUAL  ORGANS. 

THE  OVARIES. 

Conffflnltal  malfonn&UDiiB  uf  ihe  uv.iry  arc  unusual.  Total  absence  of  boih  ovaries  in 
otlierwuie  well-formed  individuuls  probably  docs  not  occur.  Unilateral  absence  of  ovaries  is 
occ.isioimlly  seen.  rs|>t*cbjly  in  uteru-s  unicornis.  Kudinirntary  drvclopmcnt  of  the  ovary 
occun,  together  with  imperfect  development  of  other  of  the  sexual  orgnn^,  in  dwarfs,  in  cre- 
tins, and  in  cliloro^is.  .Abnormally  large  ovaries  depending  upon  excessive  growth  of  the 
follicles  uri:  nut  infrequent. 

Sometimes  the  uvaries  are  divided  by  the  detachment  of  small  lobes,  or  supernumerary 
ovnrie«  may  l>c  present.  In  mfancy  the  ovaries  are  relatively  large  and  lobulated;  in  senility 
sidbII.  deeply  sciirred,  and  cirrhotic. 

Not  infrequently  the  ov:iry  descends  like  the  testicle  and  may  be  found  in  the  inguinal 
canal  \htrma  of  tht  ovtiry)  or  in  a  labium  majus. 

The  ovaries  vary  in  »iie  and  appearance  according  tn  the  ngi- and  sexual  development  of 
the  individual.  In  infancy  Ihey  are  small,  pinkish  in  color,  and  more  ur  lc*«  lobulatcd ;  at 
puberty  they  begin  to  ^ow  and  attain  Ihcir  majtimum  development  about  the  Iwentlcth 
year.  During  the  sexual  life  of  the  individual  Ihey  maintain  nn  nvcr.ige  size,  diminishing 
agam  by  atrophy  and  induration  until,  in  the  very  aged,  they  become  sm.all.  deeply  scarred, 
den&i*  while  bodiics. 

Hyperemia  of  the  ovary  is  a  common  pathologic  and  physiologic  con- 
dition Diirinf;  the  period  of  sexual  a<iivity  the  ovary  is  richer  in  blood 
than  before  or  after.  At  the  periods  of  menstruation  the  ovaries  enlarge 
and  become  soft  and  conj^ested.  The  rupture  of  follicles  and  escape  of 
ovules  are  always  followed  hy  hyperemia.  All  forms  of  inflammation  of  the 
utenis  and  tubes  are  liable  to  he  associated  during  the  3<  ule  stage  with  con- 
gestion of  the  ovary.  Puerperal  irtfcclions  are  conunonly  associated  with  it. 
The  ovary,  when  hypercniic,  appears  enlarged,  reddish  in  color,  soft,  and 
elastic. 

Passive  hyperemia  of  the  ovary  is  obsen-ed  in  obstructive  heart  disease. 
The  ovarich  ap|>ear  dark  purple  in  color. 

Hemorrhages  of  the  ovary  occur  at  the  time  of  the  rupture  of  the 
follicles.  The  blood  escapes  into  the  follicle,  infiltrates  the  substance  of 
the  ovary  more  or  less,  and  ficrhaps  occasionally  escapes  inio  the  abdominal 
cavity,  to  collect  nnd  coagulate  in  the  pelvis  and  cavise  adhesions.  Hemor- 
rhages also  oci.ur  in  the  hemorrhagic  diatheses,  such  as  scurvy,  and  in  the 
infections  and  intoxications.  Interstitial  and  follicnlar  hemorrhages  may 
form  htnuitomatiS, 

Oophoritis,  or  inflammation  of  the  ovary,  may  originate  by  the 
hematogenous  distribution  of  bacteria,  but  is  most  frequently  caused  by  in- 
fectious  agents  (strejUococci,  staphylococci,  gonococci,  etc.),  which  ascend 
to  the  ovary  from  the  ntenis  and  tubes.  Puerperal  infection  is  the  catise  in 
nearly  all  cases.  It  may  also  occur  in  consequence  of  lymphogenic  exten- 
sion of  inrtammations  from  neighboring  organs,  as  perimetritis,  peritonitis, 
etc. 

The  early  stages  of  the  inflammation  are  characterized  by  hyperemia  and 
inflammatory  edema  of  the  organ,  which  becomes  much  enlarged,  soft,  juicy, 
and  contains  numerous  hemorrhagic  infiltttitions.  Round-cell  infiltrations 
are  very  conmion  in  the  interstices  of  the  tissue,  and  otcasionally  fomt  small 
abscesses.  In  rare  instances  fair-si^ed  abscesses  may  occur.-  The  follicles 
are  ]>articularly  affected,  and  when  suppuration  forms,  the  chief  feature  of 
the  process,  the  punilent  collections  i:orrespond  to  follicular  dilatation  and 
destruction,     in  rare  cases  an  entire  ovary  may  be  transformed  into  a  sac  of 
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pus  surrounded  by  a  thick  but  easily  lacerable  encasement  of  edematous 
fibrous  tissue. 

Oophoritis  usually  terminates  by  absorption,  the  purulent  as  well  as  the 
serous  and  hemorrhagic  contents  being  thus  taken  up  after  the  acme  of  the 
inflammation  has  passed.  Small  abscesses  usually  become  surrounded  by 
fibroconnective-tissue  encapsulations  and  may  be  found  long  afterward. 

Rarely  the  abscesses  rupture  into  the  abdominal  cavity,  producing  peri- 
tonitis. If,  however,  the  gonococci,  streptococci,  or  other  pyogenic  organ- 
isms in  the  pus  have  died,  the  pus  is  sterile  and  rupture  of  the  abscesses  is 
without  ill  effect.  In  rare  cases  the  inflammation  of  the  ovary  is  fatal 
through  general  septic  infection. 

Inflammations  of  the  ovary  may  be  described  as  oophoritis  serosa,  oopho- 
ritis hemorrhagica y  oophoritis  necroticay  and  oophoritis  purulenta,  according 
to  the  appearances  presented. 

Acute  oophoritis  is  sometimes  caused  in  the  infectious  diseases,  such  as 
typhoid  fever,  cholera,  etc.,  by  hematogenous  germ- distribution,  but  depends 
chiefly  upon  puerperal  infection  through  the  genital  organs.  Rare  cases  of 
necrotic  oophoritis  are  said  to  have  resulted  from  arsenic,  phosphorus,  and 
other  poisonings.  Acute  oophoritis  sometimes  terminates  in  a  chronic  con- 
dition characterized  by  cicatricial  tissue  formation  and  contraction. 

Chronic  oophoritis  is  characterized  by  the  formation  of  flbroconnective 
tissue  and  by  contraction.  It  leads  to  induration,  cicatrization,  and  con- 
traction of  the  ovary.  It  must  be  remembered,  however,  that  the  changes 
characteristic  of  the  afl*ection  are  all  in  a  certain  sense  normal  to  the  ovary, 
and  that  from  the  time  it  reaches  sexual  maturity  until  death  there  is  an  un- 
interrupted series  of  follicular  enlargements,  ruptures,  and  proliferations  by 
which  the  ovary  ultimately  becomes  transformed  into  a  diminutive,  dense, 
fibrous,  scarred  organ,  the  normal  stroma  of  which  is  almost  entirely  trans- 
formed into  connective  tissue  and  no  longer  contains  ovules. 

Peri-ociphoritis  is  of  frequent  occurrence  from  disturbances  occurring 
within  the  ovary  itself,  as  well  as  from  inflammation  of  the  surrounding 
structures.  The  capsule  of  the  organ  seems  to  lose  its  epithelial  covering 
and  to  become  thickened,  indurated,  and  deeply  scarred  where  follicular 
ruptures  have  taken  place.  Fibrin  sometimes  exudes  upon  the  surface,  glu- 
ing the  organ  to  surrounding  tissues,  to  which  it  may  adhere  strongly  by 
newly  formed  fibrous  bands.  The  contraction  of  the  capsule  reduces  the 
size  of  the  ovary,  and  the  density  of  its  structure  prevents  the  rupture  of 
follicles  which  necessarily  dilate  and  form  cysts. 

PoUicular  cysts  of  the  ovary  result  from  an  abnormal  development 
of  the  Graafian  follicles,  which,  when  ripe,  instead  of  rupturing  and  dis- 
charging the  contained  ovules,  continue  to  enlarge  after  the  death  of  the 
ovule  itself.  The  cause  of  the  enlargement,  which  may  affect  one  or 
many  follicles,  is  supposed  to  be  an  abnormal  resistance  of  the  capsule, — 
tunica  albuginea, — probably  depending  upon  previous  peri -oophoritis. 
The  condition  is  seen  chiefly  during  the  ])eriod  of  sexual  activity,  and,  as 
a  rule,  a  number  of  follicles  are  enlarged  at  the  same  time.  The  contents 
are  usually  fluid,  clear,  and  limpid  in  character,  but  may  be  mixed  with 
blood.  As  the  cysts  enlarge,  the  mutual  pressure  not  infrequently  causes  the 
intermediate  tissue  to  atrophy,  so  that  single  large  cysts  may  form  irom  .several 
small  ones.  Single  large  cysts  also  form  from  the  dilatation  of  single  folli- 
cles. .As  the  cysts  enlarge  the  ovarian  tissue  is  attenuated  more  and  more 
until  the  tension  and  pressure  cause  its  ovules  and  unripe  follicles  to  dis- 
appear, transforming  it  into  a  mere  appendage.  The  cysts  usually  show  an 
epithelial  lining  and  occasionally  may  contain  numbers  of  ovules. 

The  cysts  may  become  as  large  as  a  man's  fist,  or  even  as  large  as  a 
44 
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coma,  and  rhabdomyoma  have  been  described.     Dermoid  cysts  arr  ^xkok- 
times  found. 

Parasites.  —  The  Tsmia  ecbinococcus  has  been  observed  once  in  ti^ 
vaginal  membrane. 


DISEASES  OF  THE  FEMALE  SEXUAL  ORGANS. 
THE  OVARIES. 

OffTUfltnHll   OUdtonxlfttlOZLS  of  thr   «jv.iry   art.'   unusunl.     ToIaI   ftV>v  ',..-\-    .,v    ;>-< 

Otherwise  woll-formcd  Hidividu.ll!.  probably  doo-i  noi  occur.     Unil.iu  ,,f    ,,  .r,^  , 

occasionally  srrn,  opiLi.illy   in   iitcru'i   unicornis.      Rudimentary    di-v.  .i    r.(    i/.r    .mtr. 

occuns,  together  with  impcricct  development  of  oiher  of  the  sexual  or^jitv*.  m  dwxrCi,  m  crr- 
tina.  ond  in  chlorosis.  Abnormally  Urge  ovaries  depending  ui>on  cxcvssKe  |^owt)i  of  iW 
fblticlcs  lire  not  infrequent. 

Sometimes  the  ovaries  are  divided  by  the  detachment  of  «mall  lobes,  or  supcrnitnvenirT 
ovaries  may  t>c  present.  In  Infancy  ibe  ovaries  are  relatively  Lukc  and  lobutated ;  in  urailUi 
Smnll,  deeply  scarred,  nnd  cirrhotic. 

N'lt  infri-quently  the  ovary  descends  like  the  testicle  and  may  be  found  in  tl»r  ifiKQitu) 
canal  {hernia  of  the  ovary)  or  in  a  labium  niajus. 

The  ovarifs  vary  in  si^c  and  appearance  accordiny  to  the  age  and  acxual  development  nl 
the  individual.     In'infancy  they  are  small,  pmkifth  in  color,  and   more  wr  less  labul:ii<-.i     ,• 
puberty  they  be^in   to  grow  nnd  attain  ilicir   maximum   development    at^oui    ihe    ' 
year.     During  the  sexual  life  of  ihe   individual  they  maintain  an  avrrogc  aiae.  dn.. 
again  by  atrophy  and  induration  until,  in  the  very  aged,  ibey  become  small,  deeply  acaxrcd. 
dense  white  bodies. 

Hyperemia  o^  the  ovary  is  a  Lommon  pathologic  and  physiologic  con 
dition.  During  the  period  of  sexual  activity  the  o\ary  is  richer  in  blood 
than  before  or  after.  At  the  periods  of  menstruation  the  ovaries  enlarge 
and  iKjcome  soft  and  congested.  The  rupture  of  follicles  and  ei^^-ape  of 
ovules  arc  always  followed  l)y  hyperemia.  All  forms  of  inflaniniiition  of  Ihc 
uterus  and  lubes  are  liable  to  Ijc  as.sociated  during  the  acute  stiige  with  con- 
gestion of  the  ovary.  Puerperal  infections  are  commonly  asso«'iaicd  with  it- 
The  ovary,  when  hypcrcmic,  appears  enlarged,  reddish  in  color,  soft,  and 
elastic. 

Passive  hyperemia  of  the  ovary  is  observed  in  obstructive  heart  disease. 
The  ovaries  api^car  dark  purple  in  color. 

Hemorrhages  of  the  ovary  occur  at  the  time  of  the  rupture  of  the 
follicles.  The  I'looil  esiMpes  into  the  follicle,  infiliralcs  the  substance  of 
the  ovary  more  or  less,  and  perhaps  occasionally  escapes  into  ih(?  alidorninai 
cavity,  to  collect  and  coagulate  in  the  pelvis  and  cause  adhesions.  Hemor- 
rhages also  occur  in  the  hemorrhagic  diatheses,  such  as  scurvy,  and  in  the 
in fc<  lions  and  intoxications.  Interstitial  and  follicular  hemorrhages  mar 
form  htmatotnata. 

Oophoritis,  or  inflammation  of  the  ovary,  may  ori^nate  bv  the 
hematogenous  distribution  of  Iwicteria,  but  is  most  frequently  caused  by  in- 
fectious agents  (streptococci,  staphylococci,  gonococci,  etc. ),  which  ascend 
to  the  ovary  from  the  uterus  and  lubes.  Puerperal  infection  is  the  cause  ifi 
nearly  all  cases.  It  may  also  occur  in  consc^piencc  of  lymphogenic  exten- 
sion of  inflammations  from  neighboring  organs,  as  jierimetritis,  periloniti*, 
etc. 

The  early  stages  of  the  inflammaiion  are  characterised  by  hyj>erem»a  nnd 
inflammatory  edema  of  the  organ.  whi<h  becomes  mtich  enlarged.  - 
and  contains  numerous   hemorrhagic  infiltrations.     Round-cell    n.  .ns 

are  very  common  in  the  inienilices  of  the  dssuc,  and  occasionally  form  sniall 
abscesses.  In  rare  insirinces  fair-sized  alwccsses  niay  ot-cur.  The  follicles 
are  i)articularly  affected,  and  when  suppuration  forms,  the  chief  feature  of 
the  process,  the  purulent  collections  correspond  lo  follicular  dilatation  and 
destruction.     In  rare  cases  an  entire  ovary  may  be  transformed  into  a  sac  of 
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pus  surrounded  by  a  thick  but  easily  lacerable  encasement  of  edematous 
fibrous  tissue. 

Oophoritis  usually  terminates  by  absorption,  the  purulent  as  well  as  the 
serous  and  hemorrhagic  contents  being  thus  taken  w\)  after  the  acme  of  ihc 
inflammation  lias  iiassed.  Small  atiscesscs  usually  bet  ome  surrounded  by 
fibroconnecLive-lissue  enca])sulations  and  may  be  found  long  afterward. 

Rarely  the  abseesbes  rupture  into  the  abdominal  cavity,  producing  peri- 
tonitis. If,  however,  the  gonococci,  streptococci,  or  other  pyogenic  organ- 
isms in  the  pus  have  dicd»  the  pus  is  sterile  and  rupture  of  the  abscesses  is 
without  ill  etfect.  In  rare  cases  the  inflammation  of  the  ovary  is  fatal 
through  general  septic  infection. 

Intiammations  of  the  ovary  may  be  described  as  oophoritis  serosa^  oopho- 
ritis hiemorrhagtca^  oophoritis  necrotica,  and  oophoritis  puruUnta^  according 
to  the  ap[)caranees  presented. 

Acute  oophoritis  is  sometimes  caused  in  the  infectious  diseases,  such  as 
typhoid  fcvtr,  cholera,  etc.,  by  hematogenous  germ-distribution,  but  deix;nds 
chiefly  upon  puer[>eral  infection  through  the  yenital  organs.  Rare  cases  of 
necrotic  oophoritis  are  said  to  have  resulted  from  arsenic,  pho^jihorus,  and 
other  poisonings.  .Acute  oophoritis  sometimes  terminates  in  a  chronic  con- 
dition characterized  by  cicatricial  tissue  formation  and  coniraciion. 

Chronic  oophoritis  is  characterized  by  the  formation  of  fibroconnective 
tissue  and  by  LoiUracLion.  It  leads  to  induration,  cicairi/ation,  and  con- 
traction of  ihe  ovary.  It  must  be  remembered,  however,  that  the  changes 
characteristic  of  the  affection  are  all  in  a  certain  sense  norma!  to  the  ovary, 
and  dial  from  the  time  it  reaches  sexual  maturit)'  until  death  there  is  an  un- 
interrupted series  of  follicular  enlargement-s  ruptures,  and  [iroliferations  by 
which  the  ovar)'  ultimately  becomc*s  transformed  into  a  diminutive,  dense, 
fibrous,  scarred  organ,  the  normal  stroma  of  which  is  almost  entirely  trans- 
formed into  connective  tissue  and  no  longer  conlains  ovules, 

Peri>oophorltis  is  of  freiiuent  ocmrren**'  from  disturbances  occurring 
within  (he  ovary  it.self,  as  well  as  from  inflammation  of  the  surrounding 
structures.  The  capsule  of  the  organ  seems  to  lose  its  e[)ithelial  covering 
and  to  become  thickened,  indurated,  and  deeply  scarred  wJicre  follicular 
ruptures  have  taken  place.  Fibrin  sonieiinio  exudes  upon  the  surface,  glu- 
ing the  organ  to  surrounding  lissnes,  to  which  it  may  adhere  strongly  by 
newly  formed  fibrous  bands.  The  contraction  ol  the  capsule  reduces  the 
size  of  the  ovarv.  and  the  density  o{  its  structure  prevents  the  rupture  of 
follicles  whir  h  necessarily  dilate  and  form  cysts. 

Follicular  cysts  of  the  ovary  result  from  an  abnormal  development 
of  the  CJraafian  foMii  les,  which,  when  rijie,  instead  of  rujituring  and  dis- 
charging the  contained  ovules,  continue  to  enlarge  after  the  death  of  the 
ovule  itself.  The  cause  of  the  enlargement,  which  may  affect  one  or 
many  follicles,  is  .sup]>osed  to  be  an  abnormal  resistance  of  the  capsule, — 
tunica  albuginea, — probably  dejjcnding  upon  previous  jteri -oophoritis. 
The  conrlition  \->  seen  chieflv  during  the  |>eriod  of  sexual  activity,  and,  as 
a  rule,  a  number  of  follicles  arc  enlarged  at  the  same  time.  The  contents 
are  usually  fluid,  clear,  and  limjiid  in  character,  but  may  be  mixed  with 
blood.  .\s  the  cysts  enlarge,  the  mutual  pressure  not  infrequently  causes  the 
intermediate  tissue  to  atrojihy,  so  that  single  large  c)  sts  may  form  (roni  several 
small  ones.  Single  large  cysts  also  form  from  the  dilatation  of  single  folli- 
cles. .'Vs  thec\sts  enlarge  the  ovarian  tissue  is  attenuated  more  and  more 
until  the  tension  and  pressure  cause  its  ovules  and  unrif>e  follicles  to  dis- 
appear, transforming  it  into  a  mere  ap|xrndage.  The  cysts  usually  show  an 
epithelial  lining  and  occasionally  may  contain  numbers  of  ovules. 

The  cysts  may  become  as  large  as  a  man's  fist,  or  even  as  large  as  a 
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erous  c\sts  and  sometimes  in  the  papillae, 
of  lime. 

It  is  not  known  whether  the  histogenesis  of  the  jxijntlary  tumor  «uh 
ciliated  epithelium  is  identical  with  that  of  the  slmpie  cystoma  or  not. 

A  curious  modification  of  the  papilliferous  tumor  is  that  seen  atTcctic^ 
sometimes  one  but  usually  both  ovaries,  in  which,  instead  ol'  the  -  ' 
growths  developing  in  cysts  in  the  body  of  the  tumor,  ihey  a- 
superficial  or  even  entirely  superficial,  the  tumor  itself  being  solid.  Juv; 
how  this  modification  occurs  or  from  what  histologic  elcmenis  it  takes  ib 
development  is  not  clear.  That  the  tumor  is  identical  with  the  c\5tic 
form  seems  evident  from  the  fact  that  it  is  of  villous  character,  that  tiur 
epithelial  cells  are  frequently  ciliated,  tliai  the  stroma  and  villi  fre<iuciill\ 
contain  the  conrentric  calcareous  bodies,  and  that  the  tumor  is  likely  to 
undergo  the  carcinomatous  development  already  described  and  give  metas- 
tasis to  the  abdominal  organs. 

Dermoid  cysts  are  more  frequent  in  the  ovar^*  than  in  any  other  organ 
(See  l>crmoid  (>sts.) 

Carclnonu  of  the  Ovary. — Carcinoma  of  the  ovary  may  develop  inde- 
pendently of  any  preexisting  tumor.  In  such  cases  it  is  supj»osed  to  ha'sc 
its  histogenesis  directly  in  the  cells  of  Vfltiger's  rubes  or  in  the  follicles.  It 
is  peculiar  in  that  it  occurs  at  any  age  and  is  frequent  in  youth  and  child- 
hood. It  causes  the  ovary  to  become  transformed  into  an  enlarged  nodular 
moss  from  which  the  follicles  speedily  dtsapix.*ar.  When  examined  micro 
scopically,  it  presents  the  usual  histologic  ajipcarances.  The  tumor  nuy 
affect  both  ovaries  simultaneously  and  symmetrically.  It  may  be  dense  and 
firm — scirrhus — or  soft  and  cellular — etuephaioid.  Not  infrequently  mjrxo- 
matous  degeneration  occurs  in  the  carcinoma  cells;  sometimes  in  the  stroma. 
The  tumor  is  metastatic. 

Coihid  carcinoma  of  the  ovary  sometimes  occurs. 

Wilms  and  others  have  seen  squamous  epiOielioma  develop  from  dermoid  ^ 
cysts  of  the  ovary.  fl 

Carcinoma   of  the   ovary  is   malignant,  gives  rapid    metastases    to   the      , 
abdominal  orgaris,  and  causes  death  in  a  short  time. 

Secondary  carcinoma  of  the  ovary  is  almost  unknown.  When  neighbor* 
ing  viscera  are  the  seat  of  carcinoma,  the  ovary  is  rarely  invaded.  This,  no 
doubly  indicates  an  independent  lymphatic  supply. 

Fibroma  sometimes  occurs  in  the  ovary.  It  may  be  single  or  multiple. 
Its  origin  is  referred  by  some  to  overgrowth  of  the  corpora  fibrosa. 

Large  Jihrosarcomaia  involving  the  entire  ovary  occasionallv  occor. 
These  tumors  usually  correspond  in  shajw  to  the  ovar>',  but  arc  large  and 
sometimes  nodular.  There  are  sometinjes  gland-bke  elements  present  \n  the 
fibrous  tissue — adcnofihroma. 

Chondroma  does  not  occur  independently  of  teratoid  combinations. 

Fibromyoma  has  been  described,  but  probably  occurs  only  as  a  leraioid 
combination. 

Sarcoma  is  a  rare  primary  tumor  of  the  ovary.  Both  the  round-rrll  and 
spindle-ccll  forms  occur,  antiiosarcoma  licing  most  frequent.  The  tumor  is 
likely  to  undergo  myxomatous  degeneration.  It  is  usually  mildly  maligriant 
in  disposition,  and  not  prone  to  give  wide-spread  metastasis.  Sarcoma  in 
the  ovary  is  (piite  likely  to  be  bilateral  nnd  may  be  congenital.  Doran  i.»w 
bilateral  sarcoma  of  the  ovary  in  a  three -mouths'  fetus. 

large  round-cell  sarcoma  is  more  frc(]uent  than  the  small  round-cell 
form,  f^ombinations  of  round-cell  and  spindle-cell  forms  arc  by  no  means 
rare.  Kpithelial  glandular  tissue  is  occasionally  found  in  sarcomatJi— 
a  dfnosarcoma- 
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The  tumors  may  become  very  large.  They  usually  form  smooth,  rounded, 
more  or  less  indented  or  nodular  tuniors,  without  a  disposition  to  indttraCion. 
Metastasis  is  sometimes  rapid,  but  is  often  delayed. 

The  sarcoma  tissue  usually  invades  the  ovary,  se[>aratiDg  and  disorganiz- 
ing its  tissue  so  that  the  follicles  and  ovules  before  their  destruction  may 
seem  to  lie  in  the  tumor  tissue.  Coili^uaiion  cysts  are  frequent  in  these 
tumors. 

Endothelioma  sometimes  occurs. 

Cavernous  angioma  is  very  rare  in  the  ovary. 

Parasites  ul  the  ovary  are  rare.    Kchinococcus  cysts  have  been  observed. 


DISEASES  OF  THE  FALLOPIAN  TUBES. 

Congenital  malformations  uf  the  Tallopian  tubes  arc  u&ually  associutrd  with  m.iirorma- 
lions  uf  the  uifrus.  l>nring  the  period  between  Uie  eighth  and  iwelttli  weeks  of  embryonal 
life  Ihc  lower  portions  of  Miillcr's  ducts  coalesce,  and  form  a  single  tube,  of  which  the  lower 
part  becomes  the  va^mi,  the  upper  part,  the  utenii.  In  the  fourth  or  fifth  month  the  uterus 
begins  to  grow  out  on  the  sides,  forming  the  horns  with  which  the  Fallopian  tubes  connect. 
These  horns  later  become  incorporated  with  the  body  of  the  orgnn.  Malforni;ition%  of  the. 
tubes  depend  chiefly  upon  malformations  of  the  uterus.  Thus,  if  one  hom  of  the  divided 
atcrui  of  the  fifth  monih  should  nione  develop,  the  other  hom  remaining  rudimentary.  Its 
Fallopian  tube  might  be  cither  perfectly  formed  or  also  hypoplastic,  or  even  reduced  to  a 
simple  fibrous  cord.  Absence  of  thctubes  is  rare  except  in  cases  of  very  defective  develop- 
ment of  the  sexual  organs.  In  rare  co^es  the  tubes  are  separated  from  the  uterus  and  open  at 
both  ends  into  the  abdominal  cuviiy.  Tlie  tubes  may  in  rare  cases  he  simple  fibrous  cords; 
in  other  coses  Uiey  may  be  atresic  at  the  lower  end,  or  In  rarer  cases,  constricted  or  closed  at 
the  middle  p.irt. 

Hyperemia  of  the  lubes  occurs  with  the  advent  of  menstruation,  at  the 
time  of  follicular  rupture,  aiid  j>erha]js  during  coitus.  Slight  hemorrhage 
may  result  from  the  congestion,  and  the  blood  may  pass  from  the  tubes  into 
the  abdominal  cavity. 

The  tubes  are  usually  symmetrically  affected  because  of  the  relation  they 
bear  to  the  uterus.  In  j»hysiologic  conditions  the  nervous  impulses  affect 
both  lubes  simultaneously.  In  the  infectious  diseases  caused  by  the  entrance 
of  micro-organisms  from  the  uterus,  the  infectious  agents  enter  both  tubes. 
Exceptions  are  occasionally  seen. 

Salpingitis,  or  inflammation  of  the  Fallopian  tube,  is  probably 
always  infectious,  and  results  from  the  entrance  of  mitro-organisms  into 
the  uterine  end  of  the  tube.  It  follows  endometritis,  esjwcially  [luerperal 
endometritis,  and  gonorrhea.  Infection  may  occur  through  the  fimbriated 
end  in  jxilvic  peritonitis.  The  micro-organisms  associated  with  salpingitis 
are  those  ordinarily  associated  with  suppuration,  especially  the  gonococcus. 

A.  Martin  bacteriologically  studied  376  cases  and  sticceeded  in  demonstrating  the  gono- 
coccus in  76;  streplococd  and  staphylococci  In  50;  pneumococci  in  7;  and  Bacterium  coli 
communis  in  i. 

From  numerous  hnctertolopc  examinations  it  seems  to  be  established  that  gonococci  often, 
if  not  usually,  die  out  comparatively  e.irly,  leaving  the  accidentally  present  pyogenic  bacteria 
to  carry  on  the  suppumtion  for  a  time.  Later  these  also  disap|iear,  so  thot  the  exudates  in 
cases  thnr  have  persisted  for  a  long  lime  arc  usually  sterile. 

SalpiugiLis  no  doubt  originates  as  a  catarrhal  inflammation  of  the  mucous 
membrane  of  the  iul>c,  and  is  accompanied  by  an  exudation  which  may  l>c 
mticous,  mucopurulent,  purulent,  or  hemorrhagic,  according  to  its  severity. 
Occasionallv  diphtheritic  inflammations  are  observed.  They  are  usually 
associated  with  wide-spread  necrosis  of  the  ei)ithclium.  The  jjroducts  of  in- 
flammation probably  at  first  escape  into  the  uterus,  where,  if  the  infection  of 
the  tube  has  been  primary  and  no  preliminary  endometritis  existed,  an  in- 
flammation of  mild  severity  may  occur,  or  the  secretion  being  too  thick  to 
escape  readily  through  the  small  uterine  end  of  the  tube,  ascends  and  escapes 
upon  the  fimbrise,  ovary,  etc.,  causing  inflammation.     Thb  external  inflam- 
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traction  presses  upon  the  muscular  substance,  which  atrophies.  The  outromc 
of  the  process  is  a  small,  fimi,  dense,  and  jxile  uterus.  The  i^eritonol 
covering  is  usually  thickened  from  chronie  ijerinietriiis. 

Occasionally  the  process  chiefly  affects  the  ccr\ical  part  of  the  organ,  so 
that  it  and  the  os  become  greatly  swollen,  elongated,  and  enlarged.  The 
tissue  is  soft,  congested  at  first  and  indurated  later  on,  and  is  easily  misUkcn 
for  carcinomatous  infiltration.  This  condition  is  sometimes  called  infantii^n 
of  thi'  OS  uUri. 

Perimetritis  is  a  local  form  of  i>erilonitis  which  aflfecls  the  scrovts  cover- 
ing of  the  uterus,  it  occurs  as  a  result  of  puer|>erat  infectionf  tTnumatic 
injury,  rupture  of  the  uterus,  neoplasms,  pyosalpinx,  salpin^tis,  oophoritis, 
etc.  It  may  l)e  acute  or  chronic,  the  greater  number  of  cases  probably  l>eing 
chronic  in  course.  The  acute  stage  is  freiiuently  characterized  l>y  a  jiscuilo- 
membranous  exudate  that  may  partly  or  entirely  cover  the  uleais.  In  the 
more  wide  spread  cases,  more  correctly  described  as  />£/v^o/>rri/<fnitis^  this 
exudate  extends  like  an  icing  over  the  uterus,  ovaries,  tubes,  broad  ligaments^ 
and  neighboring  tissues. 

The  exudate  consists  at  first  of  fibrin,  but  is  soon  replaced  by  granulatirtn 
tissue  and  the  original  agglutinations  which  form  between  neighl>oring  ilssucs 
and  give  place  to  fnin  fibrous  adhesions.  These  adhesions  are  more  numerous 
and  dense  posteriorly  than  anteriorly,  and  verj*  often  obliierate  Douglas' 
pouch.  Fhsplaced  or  prolapsed  organs  entering  the  inflamed  territory  he- 
come  adherent,  and  not  infrequently  the  jwlvis  is  filled  with  a  mass  of  or^gata 
and  tissues  so  intimately  adherent  as  to  be  with  difficulty  dissected  apart,  the 
whole  mass  covea-d  with  a  smooth  shining  covering  like  an  icing. 

Parametritis  is  a  rtame  given  by  Virchow  to  inHanimations,  usually 
acute  in  origin,  which  occur  chiefly  during  the  puerperium  or  after  traumatic 
or  deep  ulcerative  lesions  of  the  uterus.  They  originate  in  the  uterus  and 
upper  part  of  the  vagina,  and  extend  to  the  broad  ligaments  and  pelvic 
cellular  tissue;  sometimes  to  the  retroperitoneal  cellular  tissue  and  to  the 
iliac  fos.sae  and  lumbar  region;  rarely  over  the  bladder  and  lower  anterior 
abdominal  wall. 

Ulceration  of  the  cervix  uteri  usually  occurs  at  the  vaginal   ;>ortion, 
upon  the  surface  covered  with  squamous  epithelium. 

ErOBion  of  tlis  oerrlx  usually  results  from  catarrhal  or  gonorrheal    e-ndomelrim  ai»4 

ihr   CAcapc  of  Uir  irritating  discharges  from   the  os  upon   Ihr  vaginal  surficf       I  i-'*- —  'it 

observed  the  erosions  occurring  in  consequence  of  herpetic  eruptions.     TTir   lc> 

in  circumscribed  areas  of  denuded  ttNSue.  usually  cxcentric.i11y  situated,  ondofien  n.        -  i 

to  the  OS.     llic  ulcer  is  a  fiimple  one,  its  b.-ue  consisting  of  denuded  tissue  intiJtnitcii  wiUi 

leukocyte*. 

Orannlar  sroslon  is  a  lerm  properly  applied  to  simple  erosions  or  ulcere  with  1.--     ^ 

lations  upon  the  Mirf.tcr,     According  to  the  observations  of  Fiwhc!  and  thcvieu- 

this  term  should  be  restricted  lo  ca*cs  in  which  no  actual  erosion  or  ulccr^ition  ts  ;. 

in  which  because  of  previous  ulccr.^iion  or  Inflammation  an  abnormid  reUiionshtp  Itrn 

the  endometrium  and  cervical  squamous  epithelium  ha.H  occurred  and  the  endometrium 

its  columnar  epithelium  and  gl.inds  lias  grown  down  and  out  u\*on  tlie  surface  formerU 

normally  covered  by  squamous  epithelium — a  form  of  metaplasia.    This  condition  is  alwuiv 

concentric — that  is.  the  erodrd  nrra  surrounds  the  os  uteri. 

Claxlc'a  phagedenic  ulcer  of  the  cervix  is  a  ntpid  loss  of  substance  of  ilie  cerviic.  exi 
ing  to  the  bluklfr  ;ind  somctitnes  to  the  rectum,  the  tissue  undergoing  necrosis  :ind  sepMif«tii 
slowly.     It  waa  thou;^ht  at  one  time  lo  be  carcinomatous,  but  repealed  allcmpis  to  provr 
Ivave  failed.     The  surtnundlng  tissue  is  not  inflnmed- 

Traumatic  Injuries  of  the  Uterus. — Traumatic  lesions  of  the  uier 
may  result  from  l)odies  developed  within  the  utenis,  as  fettisesand  ncoplasiiii;^ 
or  from  various  objects  accidentally  or  intentionally  introduced  from  without 
for  puqjoses  of  operation  or  for  the  production  of  abortion. 

The  instrumental  lesions  usually  consist  of  incisions,  lacerations,  or  punc- 
tures.    They  ma)'  be  followed  l»y  perfect  recover)'  in  aseptic  operations,  such 
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in  the  form  of  minute  tubercles  scattered  over  the  serous  and  mucous  sur- 
faces, or  of  more  or  less  circumscriU^  cheesy  infiltrations  between  the 
isthmus  and  ampulla  of  a  tube.  The  discharge  of  tuberculous  material  into 
the  uterus  may  lead  to  its  secondary  infection  and  establish  tuberculous 
endometritis. 

Tuberculosis  salpingitis  is  usually  associated  with  firm  adhesions  between 
the  tube  and  ovary,  and  secondary  invasion  of  the  ovary  is  freijuent.  Pri- 
mary tuberculosis  of  the  Fallopian  tubes  is  always  of  hemato>;enous  ori>?in. 

Syphilis  of  the  Fallopian  tub«  is  rare  and  charjcterized  by  gtimmata  and 
diffuse  fibrous  thit  keniugs.  which  are  said  to  reduce  the  tube  to  a  contracted 
fibrous  cord,  byphilis  of  the  tubes  has  been  observed  in  fetuses  and  in  new- 
born infants. 

Tumors  of  the  Fallopian  tube  arc  of  infrequent  occurrence. 
Fibroma,  myofibroma^  and  fibrom\oina  arc  said  to  occur,  usually  Irom  the 
outer  layers  of  tissue.  'I'hey  are  sometimes  sessile,  sometimes  |>eduncul.itcd, 
and  may  be  calcified.  In  the  broad  ligament  of  the  lube  small  lipomata 
are  octasionally  observed.  Fapiiioma  of  the  mucous  membrane  has  been 
observed.  Carcinoma  of  the  tubes  may  be  priniar>'  or  secondary-,  the  fonncr 
originating  in  small  papillary  outgrowths  of  the  nuicous  membrane,  the  latter 
in  primary  rarcinoma  of  the  uterus  or  ovary.  Sanoma  is  rare.  It  is  usually 
of  the  spindle-cell  variety,  though  round-cell  sarcoma  has  been  observed. 
Ohlfcld  and  Marchand  have  observed  synnfwma  ma/tj^^num  in  the  tube. 

Cysts. — The  most  fre<]ucnt  cysts  are  caused  by  tubular  distentions  and 
have  already  been  descrit>ed  as  hydrosaipinx.  Next  to  these  are  cystic  rem- 
nants of  Miiller's  duels,  which,  attached  by  a  more  or  less  elongated  pedicle, 
are  found  ronncclcd  to  the  fimbriated  extremity,  broad  ligament,  and  lubes. 
They  are  about  the  si^e  of  a  pea  or  bexin.  The  little  cysts  are  usually  called 
after  their  describer— /nv/(///V/x  of  Aforgapii.  They  are  present  in  about  20 
per  cent,  of  cases  examined. 


DISEASES  OF  THE  UTERUS. 

Congenital  anomalies  of  the  uterus  are,  for  the  most  part,  the  result 
of  the  irregular  fusion  of  Miiller's  ducts.  These  embr>onal  structures  unite 
iKtween  the  eighth  and  twelfth  weeks  of  embryonal  life  to  fonu  a  simple 
canal,  the  upper  part  of  which  l)ecomes  the  uterus,  the  lower  part,  the  vagina. 
If  one  of  Miiller's  tubes  fails  to  develop  and  unite  with  its  fellow,  or  does  so 
imperfectly,  the  result  is  a  unilateral  deformity.  If  both  Miiller's  ducts 
develop  imperfcctiv,  a  rudimenrarv  organ  results.  If  the  ducts  fail  to  unite, 
double  uterus  and  sometimes  double  vagina  may  occur.  !f  ihe  ducts  unite 
except  at  the  fundus  of  the  future  uterus,  an  organ  with  two  horns  occurs. 
In  this  manner  arc  formed  : 

Vtems  InAnttlU— thr  result  of  imperfect  development  with  perfect  fmion  of  MUlIer's 
duels— i*  chi»nirtrrucd  bv  very  diminutwe  sixcof  ihr  ultrus  and  Ihe  vaginii.  The  ovaries  and 
\\x\n".  rnrrlv  arum  more  ihan  rudimentary  devflopnieni. 

ntenu  nnloornls,  or  unilatentl  as>mmetry  of  the  uterus,  is  ftimird  by  failure  of  one  of 
Miiller's  ducts  to  .»Ii.»in  perfect  development.  The  result  is  a  small  uterus  with  n  marke<i 
obliquity  of  position,  .ind  having  an  auxiliary  attachment  in  the  form  o(  a  fibrous  cord  or 
atvpicaf  muscular  canallated  mass  at  the  lalcml  margin  near  (he  fundus,  representing  the  unde- 
vrloped  Miiller's  duct  The  ovary  of  Ihr  well-developed  side  is  normal  and  functional,  that 
of  the  other  side,  rudimenury.  The  condition  does  nol  interfere  with  conception  and  preg- 
B.incy.  except  thai  the  rudimentary  alUchment  may  rupture  in  the  middle  months  of  prey- 
nancv. 

Utanu  t>loomls  results  from  failure  of  Miiller's  ducts  to  coalesce  properly.  It  may  appear 
In  an  unusual  prominence  of  the  horns  of  the  ulrnis  and  in  nn  unusuaUv  marked  tendency 
(o  division  at  Ihe  fundus,  with  a  suggestion  of  a  partition  formed  by  downward  extension  of 
rtie  muscular  and  cndumctri.ii  substance  ai  the  fundus.  Thi^  is  no!  very  rare,  and  is  called 
uterus  itn$iafyj.  A  more  marked  degree  of  separaiinn  is  charactenied  by  rnmplfie  division 
of  the  body  of  the  uterus  by  a  median  anleroposlerior  vertical  septum,  the  cervix  being 
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normal.    TTiis  form  is  known  a5  ufents  dicentis  vnicoJlis.     In   «ttll  more  pronotincrLl 
tion,  called  uterus  dUomis  dupUx,  thr  utrnis  ts  divided  tlirottghout  its  entire  Irngth  by 
tral  partition,  so  that  there  arc  two  st;paiatv  uterine  cavities.     The  horns  of  such  aim 
distinctly  divergent;  the  vo^na  is  usually  normal.     The  most  marked   concbtioci  u 
bicomis  duptex  wpartihtj.  and   is  chamctcriied  by  complete  scparAtioa    of  both   utvrui  chi 
vagina  by  a  median  septum  or  partition,  there  being  two  vagina  and  tvfo  uicri  . 

Atresia  of  the  litems  is  closure  or  obstruction  of  the  internal  or  cxicria] 
OS.  Ii  is  sometimes  congenital,  sometimes  aci|tiired.  In  the  latter  cav  1: 
may  depend  upon   inflammatory  swelling  of  the  cer\*ix   or  up>on  cicatrit 


Fig  313. — yi.  Ulcrus  didclphys;  b,  uterus  bicornis;  c.  uterus  btcomis  unicollts 
duplex  septus  ;  t,  uterus  subscptus  unicolli^  (tieyea). 


<y.  utc-nu 


union  of  the  tissues  of  the  cervix  in  cases  of  ulceration,  laceration,  elc- 
loss  of  the  epithelium. 

When  the  obstruction  is  congenital  or  dcjiends  upon  causes  that  opcral 
in  early  life,  no  particular  results  are ol>ser\ed  until  about  the  lime  of  ptjbcrtvJ 
when  the  mcn.slruat  function  apparently  does  not  develop.     In  reality  roei 
stniation  does  orctir,  but  the  blood  is  prevented  from  ca^npin^  bv  the  ccr\ 
obstmction  and  collects  in  the  uterus.     In  the  atresic  conditions  of  mi< 
life  the  same  is  true :  the  menstrual  blootl  is  retained  and  collects 
the  utcru.s,  causing  it  to  distend   into  a  large  blooil  rj'st  or  hemato$ 
Immense   collections  of  blood  amounting  to  a  number  of  liters   arc   tht 
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formed  and  the  uterus  greatly  distended.  'Wit  waDs  of  the  organ  are  usually 
rather  thick.  The  retained  bloody  fluid  is  thick,  gelatinous,  dark  red,  and 
clear. 

If  the  obstruction  be  at  the  external  os,  the  uterus  becomes  spheric  in 
shape  ;  if  at  the  internal  os,  pear  shaped.  If  the  external  os  be  closed  and 
the  internal  os  rigid,  an  hour-glass  enlargement  may  be  obsened. 

Atresia  uiay  terminate  in  rupture  of"  the  uterus  and  the  discharge  of  its 
tonteni.s  into  the  abdominal  tavily,  the  bladder,  or  the  rectum,  to  one  of 
which  the  uterus  has  previously  Ijeiome  adherent.  Kujiture  into  the  |>eri- 
toneiim  is  usually  fatal ;  rupture  into  the  bladder  or  rectum  results  in  the 
liberation  of  the  retained  biood  and  the  establishment  of  a  fistula. 

When,  as  sometimes  liappens,  atresia  develo]>s  in  the  postmenslrual 
period  as  a  result  of  catarrhal  inflammation,  etc.,  a  watery  accumulation  slowly 
occurs  and  a  hydrometra  is  formed.  (he  obstniction  in  these  cases  is  usually 
at  the  internal  os;  the  accumulation  is  usually  not  very  great,  and  the  uterine 
wall  is  thinned. 

In  rare  cases  of  retained  fluids  decomposition  occure  from  the  accidental 
entrance  of  Imcteria,  and  may  lead  to  the  production  of  gas — pkysiymetra. 
The  occlusion  of  the  OS  uteri  sometimes  depends  upon  j>crsistent  inflammatory 
disease,  as  tuberculosis,  etc.,  and  leads  to  distention  of  the  uterine  cavity 
with  pus.      This  condition  is  called /vvcwc/re?. 

Malposition  of  the  uterus  is  an  important  pathologic  condition.  The 
displat  L-nicnis  iisiinlly  consist  of  angular  flexions  \\\  the  body  of  the  uterus, 
or  upward,  downward,  forward,  or  backward  dislocations,  these  latter  being 
readily  ])ermitie(l  by  the  uterine  attachments  and  [irobably  all  being  modifi- 
cations of  the  physiologic  movement  of  the  organ  to  escape  (he  pressure  of 
a  distended  bladder  or  rectum.  The  attachments  of  the  broad  ligaments 
make  lateral  displacements  of  the  uterus  almost  impossible. 

Anteflexion  of  tht*  uterus  is  sonu-timcs  congenital,  sonictinm  ncqiiired.  It  is  usually  seen 
in  virytiis,  thuvigli  sciiiciiines  in  wurnen  whu  have  borne  childrrn.  1(  w  cliaractenzeii  by  the 
formation  of  an  angle  at  the  junction  of  the  neck  nnd  boOy  of  ilii'  ulents—nhoui  the  position 
of  the  inttfrnal  03,  the  open  pan  of  the  angle  being  in  front.  Tltc  angle  m.iy  be  ncuic.  The 
cause  canniit  Im>  rictrrminefl  in  many  rAAes,  but  il  may  depend  upon  nutritive  di^vturhances  in 
the  uterine  wall.  It  nmy  sometimes  depend  upon  the  presencr  of  n(*uplafims.  Anteflcxlont 
are  clinically  morkcd  by  vesical  symptoms  depending  upon  the  pres.sure  of  the  body  of  the 
uterus  upon  the  bladder,  and  dysmcnorrhiM  resulting  from  obstruction  of  the  outlet  of  the 
uterus  by  the  kink. 

Aatevertlon  is  forward  displncement  of  the  body  of  the  uterus  without  change  in  lift 
«hit{»c,  the  body  of  the  organ  f.i1Iing  forward,  the  cervix  backward.  It  usually  occurs  in  mul- 
tipanc,  and  seenu  to  depend  upon  a  relaxed  condition  of  the  lignmcnls  and  neighboring 
tia&ucs. 

BetroflezLon,  the  analogue  of  anteflexion.  signt5es  n  biickwnrd  nngiil.itmn  of  the  uterus, 
which  t:ikfs  plnce  near  the  internal  us  and  permits  thie  funtlus  to  fall  duwiiwurd  an<l  backward 
lowari!  Uoui,'l.-u'  pouch. 

RetroTeTBlon,  stricUy  speaking,  means  backward  displacement  of  Ihr  ulrnis  without 
anguljr  dcfurmiiy.  As  the  fundus  falls  b.ickward.  the  cervix  usually  ascends  forward. 
Although  any  one  of  these  conditions  may  occur  independently  of  the  others,  they  are.  as  a 
rule,  combined,  so  that  it  is  exlrrmely  common  to  olwervr  retroflexion  with  relrovcrstoti.  This 
brings  the  fundus  of  the  organ  into  the  rectovngin.il  pouch,  and  c.ni^es  it  lo  press  upon  tlie 
posterior  wall  of  the  v.tgina.  All  grndcs  of  the  condition  exist,  the  mild  degrees  probably 
c-iusini;  no  syniploms.  \\\m  exaggerated  cases  usually  being  associated  with  rectal  troubles  and 
pelvic  diftcomfbn, 

The  exact  cfluse  is  usually  not  discnvenible.  Constipation,  uterine  relaxation,  and  malnu- 
trition after  parturition  are  probnWv  fiTrpirnt  cauje-i.  Neophtsms  ofit-n  cause  both  retrover- 
sion and  retroflexion,  fjitenil  di'iplHc<'ments  of  the  uterus  niav  depend  upon  coiiKtfnilnl  mal- 
formation, ns  in  co-ses  of  m /frits  uaicorith  n^/iyici/tfr,  congenitatly  short  broad  ligament,  and 
mflammatory  dtscuse  of  the  broad  ligament  with  adhesion.  The  lateral  deviation  is  usually 
as!)Oci:tied  with  retroversion. 

Eleratlail  "-if  the  uterus  {fifi'atio  tttfri)  is  compnrativciv  rare  »nd  is  always  n  secomlory 
process  roMiliing  from  upward  prrssure  of  tumors,  etc..  m  Ih*.*  pclvjs.  or  upward  tiij^ging  from 
large  extrapt^lvic  tumors,  fibrous  bands,  etc.  \Vh*-n  tb'-  uterus  ts  considerfllily  rlcvrtted,  the 
voginrt  t-i  elongated 

OMcent  of  tbfl  utenu.  prolnpsiu.  or  proddentli.  is  of  frequent  occarrenec  and  gradual 
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scar.  Erosions  of  the  uterus  depending  upon  irritating  discharges  arc  very 
frequent.  Guimnata  sometimes  form  in  the  uterine  wall,  and  diffuse  chronn: 
endometritis  is  common.  Birch-Hirschfeldsuggcststhat  this  syphiUtic  endo- 
metritis is  a  probable  cau^e  of  the  syphilitic  disease  of  the  placenta. 


ah  i 

Fig.  3x5. — Fibroid  tumors  of  the  uterus :  j.  Intramural;  i,  aubmucQus;  r.  subp«ntoi 

Tumors  of  the  Uterus. — Fibroid. — This  very  common  tumor,  usualljr 
spoken  of  as  a  fihroiti  tumor,  is  almost  invariably  a  muscular  tumor  with 
little  admixture  of  fibroconnective  tissue.  It  would  be  correct  to  s^icak 
of  it  as  a  Jihromyoma,  and  in  many  cases  it  is  a  pure  Uu^my-t^ma.  Zieglcr, 
however,  mentions  pure  fibroma  of  the  uterus.  The  tumors  occur  at  alt 
ages  and  in  all  races,  the  negro  probably  being  more  predisix>sed   to  tbcm 


Fig.  316. — Submucous  fibroid  in  the  uterus.  The  tumor  forms  aLtrf^  itiaas  In  the  int^r 
«f  the  orKitti  whi.'«e  wall  i^  much  uUt-nuatcd  at  the  fundus.  The  ccr\'ix  is  nr'trly  ourTnul  lu  d) 
though  somewhat  altered  In  shape.   '1  lie  ovaries  and  tubes  which  are  still  Attached  an:  normAl 


than  the  Caucasian.     They  niay  be  as  small  as  a  |)ca,  or  weigh  50  pounds 
or  more. 

The  tumors  may  be  situated  in  the  muscular  iKxly  of  the  uterus,  wb< 
thev  arc  said  to  be  wtt/vi/,  intram^rai^  or  inUrstiimt :  beneath   the  cnt 
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metrium,  where  ihey  are  called  ixtramurai  or  suhmuiums :  or  l>eneath  the 
peritoneal  covering  of  the  uterus,  extrattiurai  ox  subperitoneal. 

Hy  increasing  '\\\  size  the  mural  fibroids  may  cause  the  greatest  imaginable 
defortuity  ot"  the  uienis,  several  of  I  hem  so  altering  its  shape  at  times  as  to 
make  it  unrecognizable  when  remo\ed  from  the  body. 

I'he  siibnmcous  fibroids  are  usiuilly  situated  posteriorly  at  the  fundus. 
They  raroly  attain  very  large  size  because  of  the  contraction  their  presence 
biinuilates  and  the  looseiie>s  of  their  atiachnierits  which  predisposes  to  ready 
detachment  and  removal.  They  arc  sometimes  called  fihrous polyps.  Such 
tumors  may  l»e  *'  born  "  entire,  and  spontaneously,  or  may  be  withdrawn  by 
forceps.  ihey  may  detach  from  ihe  uterine  w.ill  without  escaping  from  the 
uterine  cavity,  remaining  to  calLily  and  form  uUroliths  or  loose  calcareous 
bodies  in  the  organ. 

The  largest  fibroids  are  subperitoneal,  as  their  growth  is  neither  h"mited 
by  the  cavity  in  which  they  grow,  their  removal  facilitated  by  contractions, 
or  their  tissue  surrounded  by  the  unyielding  uterine  wall.  'Ihe  only  limit 
placed  npon  the  growth  of  a  subperitoneal  tumor  is  the  likelihood  that  it 
will  outgrow  the  nutriment  supplied  through  ifs  ]>edicle.  That  this  nutri- 
ment is  likely  to  fail  is  made  certain  by  the  fact  that  the  vessels  are  usu- 
ally small,  that  they  are  not  at  all  mmierou*;  in  the  tumor,  and  that  fibroid 
tumore  are  commonly  calcified,  o^si^led,  or  have  undergone  mucous  degen- 
eration. 

The  formation  of  the  pedicle  depends  uf>on  traction  upon  the  tissues 
made  by  the  ttmmr  as  it  projects  from  the  uterine  wall.  It  consists  of  a 
small  amount  of  muscular  tissue,  some  ves^cls,  and  ]jeriioneum.  In  cases 
where  the  pedicle  is  long,  it  is  likely  to  become  iwisied  and  interfere  with 
the  nourishment  of  the  tumor,  and  by  becoming  more  and  more  attenuated, 
the  [lOs^i^lbty  of  nii>ture  increa.ses.  This  ;u  t  uleni  is  not  unconunon  and  results 
in  the  formation  of  k  free  body '\v\  the  abduniinal  cavity.  The  freed  tumor 
may  be  slowly  absorbed  or  may  <  ak  ify.  In  j-ome  cases  before  rupture  of  the 
pedicle  the  growths  become  adherent  to  neighboring  organs  Irom  which  they 
derive  nourishment  through  the  vascularized  adhesions. 

The  cysts  in  fibroid  liniiors  may  be  formed  by  degeneration  and  soften- 
ing of  the  tissues,  though  ihey  sometimes  deijenri  upon  lymithangiectasis. 

['"ibroid  tumors  often  exist  for  a  long  lime  without  the  knowledge  of  the 
patient.  'I  he  submucous  fibroids  rail  attention  10  their  existence  by  the 
occurrence  of  mcnorrhagia  and  metrorrhagia  resulting  from  the  hyperemia 
occasioned  b\  their  presence.  They  sonietimes  Ijecome  infected  and  may 
suppurate  or  even  become  gangrenous.  Interstitial  and  submucous  fibroids 
comjilicate  pregnancy  by  deforming  the  cavity  of  the  ulenis  and  preventing 
itb  dilatation.  They  may  also  afford  obstacles  to  the  passiige  of  the  child. 
The  subperitoneal  fibroids  are  least  liable  to  attract  attention,  although 
before  their  size  becomes  verj'  great  the  pressure  upon  the  bladder  or  rectum 
may  become  unbearable. 

Fibroid  tumors  are  ver)-  commonly  multiple.  They  usually  occur  in  the 
cor]tus,  ver}'  rarely  in  the  cervix. 

Lipoma  of  the  uterus  is  extremely  rare. 

Sarcoma. — About  2  |ier  cent,  of  the  malignant  tumors  of  the  uterus  arc 
sarcomata.  They  usually  arise  from  the  connective  tissue  between  the  bundles 
of  muscular  tissue  and  about  the  vessels,  but  according  to  the  researches  of 
Van  Kahlden  and  Williams,  seem  also  to  occur  from  a  metaplasia  of  the 
mascle-cclls  {myo*na  uiriomatofies). 

Sanottta  of  the  myotnetnum  usually  occurs  in  the  corpus  of  the  uterus  and 
forms  rounded  nodes  of  varying  size  which  are  less  well  circumscribed  by 
encapsulating  connective  tissue  than  the  myofibroma.     The  color  of  the  cut 
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hyperemia.     When,  as  usually  happens,  the  bacteria  ceesc  their  opcraiiona,  after  a  tioDc 
origiQiU  condition  may  retiim  with  such  mndiiications  as  the  destmciton  of  tiasutr.  etc. 
«ffecL 

To  rungc:itton  of  tlie  endometrium  must  be  referred  those  coses  of  continuous  bloody  darj 
charge  from  the  iilcrus  which  ot.'CUr  during  the  cbmacteric. 

These  coses  may  depend  upon  causes  situuttrd  within  ihc  spinal  centers  and  upon  it 
action  of  these  centers  in  performing  a  function  fibout  to  be  suspended.      The  cau'**-  of  mcft^i 
^tru.iiion  is,  of  cuursr^.  not  tUicrriiinLci.  but  it  surely  doci  not  depend  upon    causes  mideaC^ 
within  the  uterus,  as  it  ueaM:^   when  tlic  ovanes  are   removed.     It  is,  therefore.  invoK'*d 
some    compUcatcd    nervous   reHcx    mechanism    associated  with  both  organs.      The    ordin^iryj 
peiiodicity  of  mc-nstru  ition  d<*|»cndin(j  ui«m  w  proper  operation  of  such  niL-chani&m«  one 
understand  how  irregular  action  of  the   ;ipparaiU3  may  enticety  check  the  menstrual  6o«. 
m.ninlain  it  indcfmiicly,  and  is.  therefore.  prcpar'.-d  to  expect  that   when   It   is  about  lo  ccur 
altogether,  it  raiiy  continue  iiilemiiltcntly  for  a  time. 

In  nre  cases  profound  general  nncmia  in^iy  be  a&»oixited  with  a  dischurifcT  from  Ifac  atena 
which  is  of  a  mucous  or  mucopurulent  nature.  Thb  probably  dt:{]end!k  upon  a  hvdreinic  ootv- 
dition  of  the  blotxl,  wliich.  no  longer  stimulating  property  the  nervous  controlling  apparatus 
of  menstniatlon,  still  supports  g:UinduIar  activity  and  cn:ibies  tlic  utcriur  glands  to  contmw 
an  exahcd  activity. 

Passive  hyperemia  is  seen  in  pronounced  malposition,  neoplasms,  ^tcJ 

producing  obstruction  of  the  venous  channels.     It  may  also  occur  in  heairj 
disease.     The  organ  is  enlarged,  enlarged  veins  a|)i>car  on   the  serou>  sur- 
face, and  the  mucosa  is  reddened.      Hemorrhagic  exudates   occur  from  tb« 
endometrium,  which  is  usually  hyperplastic  and  its  glands  enlarged. 

HemoTTh&ffe.— Hemorrhage  from  the  utrrus  is  physiologic  at  the  TDcasenial  }>eriods.  and 
mo^t  uf  the  paiho1oi;ic  }iL*morrliagic  conditions  of  the  organ  ore  assucl^led  witli  iiiudlficatiant 
or  .dterations  of  this  function.  Thus,  when  the  menstruid  periods  are  prolonged  and  tSie 
qu>mtity  of  lilood  loil  is  increased,  the  CDnditiim  is  describctl  as  mfmfrrku^$^.  It  d#|>rodi 
upon  a  v.iricty  of  cooditioni,  most  of  winch  are  associated  with  congestion  of  the  utcnnr 
walLs  and  endometrium,  those  of  most  usual  occurrence  being  Inflammation.  malporsitioB. 
and  neoplasms.  When  mrnstnmtion  is  assnciatfd  with  pain,  the  condition  U  called  t/rtawv- 
orrktA.     Dysmenorrhea  iiiid  nienurrh;igia  are  fretjuently  combined. 

It  WAS  ;U  one  time  iboiighi  ihiu  ai  the  menstrual  periods  the  enlirt*  utcnnp*  ■"••  ■   -^  -i-tii. 
brane  wa»  tlcstroyed  by  the  bloody  infiUr.itlon.  and  thai  after  eiich  period  at  _  n- 

eration  lixjk  place.     Tins  view  is  not  compriiible  with  m<idern  invcstig-itions  up«>'  ,  ct 

and    it   IS   doubtful   whether   menstruation   undrr  normal  conditions  result-i  in    ^ov     .        >' 
endometrium.     Under  p;itliolo^ic  condition*,  however,  the  *"niic>metrium  is  o<''ca&ion  i  i  ' 
rated  and  disdtarged  in  bits  and  shfcds,  which  appear  in  the  flux.     Such  cases  are  ki> 
dyimenorrhcea    memhraHaua.     ^Sometimes  a  pseudomfmbmnoua    inflammitnry     c«»ii.!  : 
seen,  in  which   fibrin  is  disposed  .is  a  siirtace   layer  upon  the  endometrium       Rnr*l       *  '    r. 
exiirained   tnicroscopic:illy.  the  bits  of  membrane  .ire  found  to  consist  of  stratificxj  s(|aa<n"'j.s 
epithelium,  probably  from  the  portio  vnginalis  of  the  t'er\'ix. 

MttrarrkAgia  is  .i  bloody  flow  h-om  the  iitrnis  occurring  independrntlv  nf  r - 

Thus,  after  the  menu]>ausc  a   bloody  discharge   may  occur  and  persist,  nr  dur 

there  may  be  occ.isionnl  intermenstrual  hemorrhages,  or  a  constant  pcrsi^teni  ii. 

at  menstruation.     Metrorrhagia  dcpi-nda  upon  both  constitutionil  »nd  locnl  causes.     Ch  the 

former,  maybe  mcntiuncd  hemophili.i.  scur^-y,  and  various  infectious  diseases;  of  the  latter, 

inflammations  and  neoplasms. 

(nUrstitiai  hemorrhage  of  the  uterus  may  result  from  traumatism.  Sometime^  tn  srtiile 
uteri  with  rigid  arteriosclerotic  vessels  rupture  occurs  and  is  followed  by  the  fnrmarion  of  i 
hemitoma.     This  blood  cysi  Is  usually  situnted  in  the  posterior  w.ill  of  the  m<*nis 

Blood  sometimes  escapes  from  the  »urfacr  of  tht-  uterus  in  perimetritis  and  eoOrcis  in 
Douglas'  pouch,  formmg  what  is  known  as  hematocele  rect<mttrifia.  Sometimes  it  rnters  fhf 
vesico-uterine  excavation,  forming  aHteuferine  hematocele.  More  rarely  the  escaping  WooJ 
dissects  its  way  bctwicn  the  Inycrs  of  the  broad  ligament- 

InBammation  of  the  Uterus. — For  convenience  of  study  it  is  best 
to  consider  the  inllammatory  affections  of  the  litems  as  alTecling  its  lioiDg 
mucous  membrane — entiomeirttis :  its  proper  muscular  structure — metritis: 
and  its  serous  covering — f'rn'mefnfis. 

iTiflammatlpn  of  tbe  EndometrlnJll.— .-^nv/^  Emtomf iritis. — Tlib  is  a  enmparktively  nir 

affection  resulting  from  the  activity  of  bacteria.  Those  u'sually  seen  are  the  gonococcu*  aad 
Streptococcus  pyogenes.  The  disease  is  acute  and  accompanied  by  a  purulent  discluree  Ona 
the  utenis. 

Acute  endometritis  is  not  always  occasioned  by  local  infection,  but  nt  times  occurs  In  Ike 
course  of  typhoid  fever,  cholera,  warhitinn.  :inH  diphtheria.  Diphtheritic  entlometmis  cansftf 
by  the  mie  Kl^bs-l-offlcr  bacillus  is  also  known.  It  is.  hoMrever.  prohid>1y  cKtrendy  rmrc  «»■ 
cept  in  infections  following  childbirth  and  abortion. 
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Birch- Hlrschfeld  tutes  that  an  acule  endomptritis  occurs  in  the  course  of  certain  toxemias, 
such  a.s  poisoning  by  phosphorus,  etc.  It  is,  buwcvcr.  more  than  probable  that  iiustead  of  a 
true  acute  intlamm.itton,  it  i»  a  d'-^fncralinn. 

Traumatic  injuries  by  instruments,  foreign  bodies,  etc..  whether  septic  or  not,  produce  an 
acute  endometritis. 

M%*rbtd  AmUomy. — The  morbid  anatomy  of  acute  endometritis  is  simple  and  interesting. 
The  membrane  is  hwoUen,  hypereraic,  and  ragf;c<t  from  desqu;imation  of  its  superficial  layers. 
Tfae  surface  is  bathed  with  a  thick,  purulent  or  mucopurulent  secretion,  ^^mall  hemorrhagic 
patches  arc  descril>ed  by  some  obaervrrs.  The  disease  is  usually  much  more  distinct  at  the 
upper  part  of  the  uterus  tlmn  at  the  cervix,  and  may  be  described  as  corporal  endometritis. 
Botli  the  corpus  and  cervix  may  bo  affected. 

Microscopically  the  lesions  consist  of  round-cell  mfiltration  of  tlic  stroma.  de>quamatlon 
of  the  surface  epithelium,  and  exudation  of  corpuscles  upon  the  surface  of  the  membrane. 
The  pus-corpuscles  are  found  in  larger  or  smaller  numbers  everywhere.  Tlicy  crowd  the 
interspaces  of  the  glandular  stroma,  squeeze  between  the  cells  of  the  surface  and  glundiilar 
epithelium,  not  Infrequently  enter  the  cells  themselves,  where  they  appear  to  be  contained  in 
vacuoles,  and.  by  cscapinif  from  l»etween  the  glandular  cells,  enter  their  secretions,  so  that 
they  have  a  mucopurulent  character  before  they  leave  the  alveoli. 

Tlie  bacteria  causing  the  Iruuble  are  found  only  in  the  beginning  of  the  process.  Sec- 
ondary infections  with  modificaiious  may  occur  at  any  lime, 

Acute  endometritis  usually  runs  a  course  of  niodt-rale  duration,  with  a  tendency  to  spon- 
taneous recovery.  From  the  .icuie  cahes.  however,  by  persistence  of  the  cause,  by  structural 
alterations,  and  because  of  nutritive  disturbances,  slightly  difl'erent  subacute  and  chronic  proc- 
csM*s  may  develop. 

Chromk  Endometritis, — Chronic  endometritis  can  probably  be  diagnosticated  only  by 
careful  exclusion  of  other  patboiogie  conditions.  It  is  probably  not  of  frequent  occurrence, 
though  nearly  every  uterine  condition  with  a  discharge  has  been  called  by  this  name. 

As  hiis  been  said,  the  disease  follows  ihc  acute  form  when  the  cause  of  inflammation  per- 
sists, it  is  occasioned  by  foreign  and  retained  bodies  in  the  uicnis,  also  by  secondary  affec- 
tions rngnif  ted  upon  congestion  of  the  uterus  and  endometrium.  As  a  diseased  condition,  there 
is  nothing  distinctive  about  it,  and  its  lesions  tire  very  atypical. 

In  the  early  stages  there  is  some  round>cell  infiltration,  showing  that  the  process  has  origi- 
nally been  acute.  There  is  little  hyperemia,  yet  the  blood  vessel*  are  full,  and  therr  may  be 
some  extravasation  of  blood.  The  glands  are  prone  to  hyperplasia  or  hypertrophy  {glandutar 
€Nxic metritis),  and  pour  into  the  cavity  of  the  organs  a  cotisideruble  qu:intity  of  viscid,  sllfiilitly 
purulent  inucus.  Obstruction  of  the  gUindular  outlets  is  followed  by  cysti*"  dilntntion.  There 
may  be  signs  of  connecttve-tis<;ue  hyperplasia  in  the  glandular  stroma.  As  in  other  forms  of 
chronic  inflammation  of  mucons  membranes,  there  may  be  occasional  papillary  or  polypoid 
excrescences  tipon  the  surface^  of  the  mcnibr-me. 

ITic  course  is  indefinite,  and  there  is  no  tendency  for  spontaneous  cure. 

In  the  very  chronic  cases  an  atrophic  condition  results  from  the  connective-tissue  prolifera- 
tion and  contraction,  by  which  the  glandular  tissue,  being  pressed  upon,  gmdunlly  atrophies 
[interstitial  rtidnmctriHs).  In  this  form  there  Is  a  rather  frequent  obllterativc  cndartaritls.  by 
which  a  considerable  numb«-r  of  vessels  are  destroyed. 

Metritis  is  probably  abvays  of  infectious  origin.  Inasmuch  as  the  o]>iior- 
tunitv  for  ihe  on  urrence  of  infection  is  far  greater  during  the  puerperium 
when  involution  of  the  utenis  is  in  progress,  the  passages  occupied  by  putres- 
cible  matters,  and  the  ]*osition  of  the  |*lacenia  denuded  and  open  for  the 
entrame  of  l>acteria,  the  greater  number  of  cases  occur  during  that  period. 

Etiology. — -Uitf/-  nifiritis  may  dci>end  u[)On  |nierperal  infection  or  uj)on 
gonorrheal  infection  ;  or  may  follow  traumatic  damage  done  the  tissues  by 
g^'nerologic  instruments^  etc.      It  may  depend  upon  endometritis. 

Aforhiti  Aiuitomw — The  uterus  is  enlarged,  congested,  soft,  i>Iastic,  and 
infiltrated  with  the  inHammator)'  exudate.  Microsco[>ically,  the  chief  changes 
arc  observed  along  the  blood  vessels  and  lymphatics,  where  a  round-rell  infil- 
tration, more  or  less  marked,  can  be  obserxed.  Here  and  there  small  ab- 
scesses may  be  seen.  The  mus<^-le-cells  inay  show  signs  of  degeneration.  In 
exaggerated  cases  of  puerperal  metritis  gangrene  of  the  tissues  may  occur. 
Thrombosis  of  the  uterine  sinuses  and  veins  is  common,  and  suppurative 
lymphangitis  is  freciuent  in  and  al>out  the  organ. 

Chronic  wctritis  is  usually  the  result  of  the  acute  form  of  puerperal 
metritis.  In  the  early  stages  the  titerus  is  enlarged.  Along  the  l)lood 
vessels  occasional  round-cell  infiltrations  and  growing  connective  tissue  may 
be  found.  As  the  disease  progresses  a  greater  amount  of  connective  tissue 
is  formed  in  the  intermuscular  septa  and  about  the  vessels,  and  by  its  con- 
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traction  presses  upon  the  muscular  substance,  which  atrophies.      The  outcaiw 
of  the    process  is  a  small,  firm,  dense,  and    jale   uterus.      The    peritoneal 
covering  is  usually  thickened  from  chronic  perimelritis. 

(Occasionally  the  process  chielly  afTects  the  cer\ical  part  of  the  or^an,  m> 
that  it  and  the  ci=>  l>ecomc  greatly  swollen,  elongated,  and  enlarged.  The 
tissue  is  soft,  conf:ested  at  first  and  indurated  later  on,  and  is  easily  mistaken 
for  carcinomatous  infiliraiion.  This  condition  is  sometimes  called  infarctii>H 
of  thf  OS  uteri. 

Perimetritis  is  a  local  form  of  peritonitis  which  affects  the  serous  cm-cr- 
ing  of  the  uterus.  It  occurs  as  a  result  of  pueri>era!  infection,  traumatic 
injury,  rupture  of  the  uterus,  neoplasms,  pyosalpinx,  salpingitis,  oophoritis, 
etc.  It  may  be  acute  or  chronic,  the  greater  numlier  of  cases  probably  being 
chronic  in  course.  The  acute  stage  is  fretjucntly  charactenzed  by  a  pseudo- 
membranous exudate  that  may  (>artly  or  entirely  cover  the  uterus.  In  the 
more  wide-spread  cases,  more  correctly  described  as  f>€h'ro/^rgtoni(is^  this 
exudate  extends  like  an  icing  over  the  uterus,  ovaries,  tubes,  broad  ligaments, 
and  neighboring  tissues. 

The  exudate  consists  at  first  of  fibrin,  but  is  soon  replaced  by  granulation 
tissue  and  the  original  agglutiiialionswhich  form  between  neighboring  tissues 
and  give  place  to  firm  fibrous  adhesions.  These  adhesions  are  more  nuniirrous 
and  dense  posteriorly  than  anteriorly,  and  very  often  obliterate  iJougbs' 
pouch.  Displaced  or  prolapsed  organs  entering  the  inflamed  ierritor>-  l>c- 
come  adherent,  and  not  infretpiently  the  pelvis  is  filled  with  a  mass  of  organs 
and  tissues  so  intimaiely  adherent  as  to  be  with  difficulty  dissected  apart,  the 
whole  mass  covered  with  a  smooth  shining  covering  like  an  icing. 

Paratnetritis  is  a  name  given  by  Virchow  to  inflammations,  usuadly 
acute  in  origin,  which  occur  chiefly  during  the  pucrperium  or  after  traumatic 
or  deep  ulcerative  lesions  of  the  uterus.  They  originate  in  the  uterus  and 
U|iper  [>art  of  the  vagina,  and  extend  to  the  broad  ligaments  and  pelvic 
cellular  tis.sue  :  sometimes  to  the  retroperitoneal  cellular  tissue  and  to  the 
iliac  fossae  and  iumljar  region  ;  rarely  over  the  bladder  and  lower  anterior 
abdominal  wall. 

Ulceration  of  the  cervix  uteri  usually  occurs  at  the  vaginal  i>ortion, 
U|X)n  the  surface  covered  with  stjuamoius  epithelium. 

Eroilon  of  tho  oorrlx    usually   rr^ults  tnun  catarrhal   or  gonorrheal    rnd<>;-  ■ 
the  cscajjo  of  the  irrluiling  ilkchargcs  from   Ihe   os  upon   the  va^nal  surface*.      ! 

observed  the  erosions  occurring  in  con:>equencc  of  herpcUc  eruptions.     Th*-  Irv: 

in  circtiniscribed  anras  of  denuded  tissue,  usu^illy  cxcentrically  litu.iied.  ond  often  noi  ciicnOrd 
to  the  OS.  TTie  ulcer  is  a  simple  one,  its  Uise  consisting  of  denuded  tissue  infiltmlcxl  with 
leukocyic*.. 

Oranttlax  erotlon  is  a  term  proprrly  applied  to  simple  erosions  or  ulcere  with  tiirjce'  i^Anii- 
lation!^  upuu  ihe  surface.  According  to  the  observntons  of  Fischcl  and  the  vievrs  of  Culleti, 
this  icrin  shouhl  be  restricted  lo  cases  in  which  no  actual  cro&ion  or  ulceration  is  pn-«<-nl,  tnti 
in  which  becau&e  of  previous  ulcrmlion  or  inflammation  an  nhnomiHl  relationship  hp|wf«« 
the  endometrium  and  cer\icrtl  &([u:tmuus  epithelium  has  occurred  and  the  r'    *      ,  i^ 

it^  columnar  epitht-lium  and  glands  has  ujown  dnwn  and  out  upon  ihc  -■ 
normally  covered  by  squamous  epithchum — a  form  of  mcLiptasta.     This  !■'  .li 

concentric — thai  is    thf  eroded  nrra  surrounds  the  os  uteri. 

OUrk'i  pbagedenlo  ulcer  of  tlie  cenrix  is  a  rapid  loss  of  substance  ofthp  ceniic.  «Kt<nd- 
ing  to  ilic  bluddtT  and  fiomctimr*  to  the  rectum,  the  tissue  undergomg  necrosis  nod  srpnTattntf 
slowly.  It  was  thought  at  one  time  to  be  c:ircinomatous,  but  repeated  ailempts  to  prove  n 
have  failed.     The  surrounding  tissue  is  not  inflamed. 

Traumatic  Injuries  of  the  Uterus. — Traumatic  lesions  of  the  iitens 
may  result  from  Inxiies  developed  within  the  uienis,  as  fetuses  and  ncoplasiii-*; 
or  from  various  objects  accidentally  or  intentionally  introduced  from  without 
for  purposes  of  operation  or  for  the  production  of  abortion. 

The  instrumental  Itssions  usually  consist  of  incisions,  lacerattonn.  or  ptmc- 
tures.     They  may  be  followed  by  perfect  recovery  in  aseptic  operations,  such 
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as  Cesarean  sections,  njyomeclomy,  etc.  ;  or  may  be  followed  by  local  or 
fatal  peritonitis  in  cases  where,  through  accident  or  carelessness,  the  ]>erfora- 
tion  has  been  the  means  of  conveying  micro-organisms  to  the  peritoneum. 

*)f  the  injuries  inflicteii,  the  most  fretiiient  arc  lacerations  of  the  vagina! 
]ionion  of  the  cervix  during  the  passage  of  the  fetus  through  its  canal,  or 
sloughs  following  prolonged  pressure  upon  the  soft  parts  by  the  resisting 
fetal  head. 

The  lacerations  of  the  cervU  do  not  readily  heal,  and  the  gaping  surfaces 
become  covered  by  spongy  or  exuberant  granulations,  so  as  to  producu  angry- 
looking,  red,  granular  ulcerations.  These  lesions  were  always  considered 
ulcerations  of  the  cervix  before  their  true  nature  as  gaping  fissure  was 
;K>inted  out.  In  chronic  rases  there  are  always  considerable  inflamma- 
tion, swelling,  and  thickening  of  the  vaginal  portion  of  the  cer\'ix.  Very 
chronic  cases  eventually  niay  recover  by  the  fomialion  of  large  dense  cica- 


PlG.  314. — Varieties  of  lacerations  of  the  cervix  uteri:  a.  Simple  ;  fi.  double  ;  c.  multiple 

or  slellflte. 


^ 
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trices.  The  lacerations  varj^  greatly  in  appearance  and  may  be  simple, 
double,  multiple,  or  stellate. 

The  pressure  sloughs  of  the  soft  tissues  that  result  from  detention  of  the 
head  in  its  passage  through  the  pelvis,  as  well  as  occasional  lacerations  down 
to  the  soft  parts  by  the  obstetric  forceps,  frequently  terminate  in  fistula  or 
urogtnitai  fistuia. 

Urogenital  FIstuts. — These  arc  named  according  to  the  cavities  they  con- 
nect. I'hus  a  fistula  l)ctween  the  vagina  and  bladder  is  called  a  vesiceva^inai 
Jistuia :  one  l)etween  the  vagina  and  rectum,  a  rec/twagina/ fistula.  In  this 
manner  may  occur  recttn^esical,  %'esico  ut^tinc^  uretero-uterinc,  rfcto-uterine^ 
mto-ureteral,  urfthrova^nal,  vcsico-uteroi'a^tnai ^  and  other  fistulae.  The 
abnormal  communication  permits  the  i)assagc  of  the  contents  of  one  viscus 
into  another  with  annoying,  injurious,  or  even  fatal  results.  Thus,  in  vesico- 
vaginal fistula  the  urine  esca|>es  from  the  vagina  and  soils  the  clothing  and 
excoriates  the  tissues.  In  rectovesical  fistula  fecal  matter  enters  and  infects 
the  bladder.  In  recto-iireteral  fistuhe  the  inferiious  contents  may  enter  the 
ureters  and  he  carried  10  ihe  kidneys,  where  they  occasion  fatal  infection. 

TubcrcuJosis  of  the  uterus  is  a  rare  affection  usually  affecting  the 
endometrium.  It  is.  in  most  cases,  secondar>'  to  luberculosis  of  the  tubes. 
It  may,  however,  be  primarv-,  the  (lossibility  of  direct  inferrion  during  coitus 
always  suggesting  it.self.  Kndometrial  tuberculosis  is  sometimes  observed  in 
childhood. 

The  entire  endometrium  may  eventually  be  destroyed  and  transformed 
into  a  yellowish-white,  cheesy  tnass.  The  os  uteri  is  sometimes  closed,  and 
the  uterus  dilated  with  a  collection  of  cheesy  pus — pyometra.  (Jutlying 
tubercles  may  be  found  in  the  muscular  substance  of  the  organ.  Rare  cases 
of  tuberculosis  of  the  cervix  arc  sometimes  obser\ed. 

Syphilis  of  the  uterus  is  not  common.  The  primary' lesion  or  chancre 
is  sometimes  situated  u]ton  the  portio  vaginalis  of  the  cer\'ix,  such  chancres 
being  more  fre<iuent  upon  the  anterior  than  upon  the  posterior  lip  of  the 
cervix.  The  ulceration  is  sharply  circumscril)ed  and  has  infiltrated  l>ordeis 
and  a  brawny  base.     The  lesion  heals  with  the  formadon  of  a  dense  stellate 
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scar.     Erosions  of  the  uterus  depending  upon  irritating  discharges  arc 
frequent.      Gummata  sometimes  form  in  the  iiierine  wall,  and  dtfliise  chrome 
endometritis  is  common.     Birch-IUrschfeld  suggests  that  this  syphilitic  endo-j 
metritis  is  a  probable  cause  of  the  syphilitic  disease  of  the  placenta. 


Fig.  3x5. 


-Fibroid  tumors  of  the  uterus: 


a,  Intramural;  ^.submucous;  <-,  subpetitoDcif 


Tumors  of  the  Uterus. — Fibroid. — This  very  comn^on  tuoior,  usually 
spoken  of  as  a  JihroiJ  tumor,  is  almost  invariably  a  mus«:ular  tiinior  wtti 
little  admixture  of  fibroconneclive  tissue.  It  would  be  correct  to  sp 
of  it  as  a  fibre  myoma,  and  in  many  cases  it  is  a  pure  ifit>myofita.  ZieglcrJ 
however,  mentions  pure  fihroma  of  the  uterus.  The  tumors  occur  ai  ail| 
ages  and  in  all  races,  the  negro  probably  being  more  predisposed   to  ihcm 


FlO.  316. — Submucous  fibroid  m  t)ie  uterus.    Thr  tumor  fonns  a  lai^  mA»  m  Oi^  mi>rMir 
of  the  organ  whosr  wall  is  much  nUtrnu.tlcd  at  the  funiius.    Tlic  ccrvU  is  nc-irly  '  ._<;, 

though  somewhat  altered  in  bhape.   The  ovaries  and  tubes  which  are  still  attachi  ..jX. 

than  the  Caucasian.     They  may  be  as  small  as  a  pea,  or  weigh  50  jx^unds 
or  more. 

The  tumors  may  be  situated  in  the  muscular  body  of  the  iitcnu,  whcD 
they  are  said  to  be  mural y  intramural^  or  irtierstiiiai ;  beneath   the  ecdo- 
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metrium,  where  they  are  called  extramural  or  suhmuious .-  or  beneath  the 
peritoneal  covering  of  the  uterus,  extratnural  ox  subperitotuai. 

By  increasing  \\\  size  the  mural  fibroids  may  cause  the  greatest  imaginable 
deformity  of  the  uterus,  several  o!'  ihem  so  altering  its  shape  at  times  as  to 
make  it  unrecognizable  when  removed  from  the  body. 

The  submucous  fibroids  are  usually  situated  ])Osteriorly  at  the  fundus. 
They  rarely  aitain  vcrv  large  size  because  of  the  contraction  their  presence 
stinmlates  and  the  looseness  of  their  attachments  which  predisposes  to  ready 
detachment  ami  removal.  They  arc  sometimes  called  fihroits polyps.  Such 
tumors  may  l"e  "  horn  '*  entire,  and  spontaneously,  or  may  be  withdrawn  by 
forceps.  riiey  may  detach  from  the  uterine  w.ill  without  escaping  from  the 
uterine  cavity,  remaining  to  calcify  and  form  uUrolifhs  or  loose  calcareous 
bodies  jn  the  organ. 

The  largest  fibroid.s  are  subperitoneal,  as  their  growth  is  neither  limited 
by  the  cavity  in  which  they  grow,  their  removal  facilitated  by  contractions, 
or  their  tissue  surrounded  by  the  unyiekiing  uterine  wall.  The  only  limit 
placed  upon  (he  growth  of  a  subpcriioneal  tumor  is  ihe  likelihood  that  it 
will  out^^row  the  nutriment  supplied  through  ils  pedicle.  That  this  nutri- 
ment is  likely  to  fail  I's  made  certain  by  the  fact  that  the  vessels  are  usu- 
ally small,  that  they  are  not  at  all  numerous  in  the  tumor,  and  that  fibroid 
tumors  are  comn^only  calcified,  ossified,  or  have  undergone  mucous  degen- 
eration. 

The  formation  of  the  pedicle  depends  ui>on  traction  ujxjn  the  tissues 
made  by  the  tumor  as  it  projet.ts  from  the  uterine  wall.  It  consists  of  a 
small  amount  of  musctdar  tissue,  some  vessels,  and  peritoneum.  In  cases 
where  the  [ledicle  is  long,  it  is  likely  to  Iteconie  twi^ted  and  interfere  with 
the  nourishment  of  the  tumor,  and  by  becoming  more  and  more  attenuated, 
the  possibility  of  nipture  increases.  'I'his  accident  is  not  uncommon  aiui  results 
in  the  formation  of  a  /"/r**  /Wr  in  the  abdominal  cavity.  The  freed  iiinior 
may  be  slowly  absorbed  or  may  calcify.  In  some  cases  before  rupture  of  the 
(jedicle  the  growths  become  adherent  to  neighboring  organs  Irotn  which  they 
derive  nourishment  through  the  vascularized  adhesions. 

The  cysis  in  fibroid  tumors  may  be  formed  V)y  degeneration  and  soften- 
ing of  the  tissues,  though  they  sometimes  depend  upon  lymphangieclasis. 

Fibroiti  lumon;  often  e.visi  for  a  long  time  without  the  knowledge  of  the 
patient,  Ihe  submucous  fibroids  call  attention  to  their  existence  by  the 
occurrence  of  menorrhagja  and  nieirorrhngia  resulting  from  the  hyperemia 
occasioned  b}  their  presence.  They  sometimes  become  infected  and  may 
suppurate  or  even  become  gangrenous.  Interstitial  and  subnnu  ous  fibroids 
complicate  pregnancy  by  deforming  the  cavity  of  the  uterus  and  [trevcnting 
its  dilatation.  They  may  also  afford  obstacles  to  the  i>assage  ol  the  child. 
The  subperitoneal  fibroids  are  least  liable  to  attract  attention,  although 
tjefore  their  size  becomes  ver)'  great  the  pressure  upon  the  bladder  or  rectum 
may  become  unbearable. 

Fibroid  timiors  are  very  commonly  multiple.  They  usually  occur  in  the 
corpus,  very  rarely  in  the  cervix. 

Lipoma  of  the  uterus  is  extremely  rare. 

Sarcoma. — Al>out  2  jier  cent,  of  the  malignant  tumors  of  the  uterus  are 
sarcomata.  They  visually  arise  from  the  connective  tissue  between  the  bundles 
of  muscular  tissue  and  about  the  vessels,  but  according  to  the  researches  of 
Van  Kahlden  and  Williams,  seem  also  to  occur  from  a  metaplasia  of  the 
muscle-cells  [tnyoma  sariomafotli's). 

Stin-oma  of  the  myometrium  usually  occurs  in  the  corpus  of  the  uterus  and 
forms  rounded  nories  of  varying  size  which  are  less  well  circumscribed  by 
encapsulating  connective  tissue  than  the  myofibroma.     The  color  of  the  cut 
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surface  is  grayish-white  and   the  consistence  soft  and   homogeneous,  quite 
unlike  the  dark,  fibrous,  dense  fibroids. 

Microscopically  they  are  composed  of  spindle-cells,  the  spindles  usually 
being  large  and  long.  Round-cell  forms  have  (Jccasionaily  been  seen. 
From  a  microscopic  examination  alone  the  diagnosis  of  this  tumor  presents 
many  difficulties,  for  the  cells  closely  resemble  those  of  rapidly  grow- 
ing muscle  tis.sue.  In  both  tissues  the  cells  are  large  spindles  with  oval 
or  spindie-shaj)ed  nuclei  of  distinctly  vesicular  form.  The  nuclei  xisually 
stain  similarly  with  the  ordinary  stains.     The  ends  of  the  cells  often  present 
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Fig.  317. — Sarcoma  of  the  body  of  the  uterus,  secondary  to  that  in  the  righl  ovary  The 
alerus  is  considerably  enlarged.  Occupying  the  posterior  waU  is  a  new  growth  which  projects 
into  the  uterine  ciiwiiy.  forming  iwo  large  and  numerous  smaller,  sharply  defined,  smooth,  and 
Reeled  nodules.  Thrir  shapes  anil  rclalions  to  one  anothrr  remind  one  somewhat  of  calculj. 
On  histologic  examination  it  is  found  that  ihc  surf.ices  of  sevrnil  aie  still  covered  by  the 
mucosa,  which  is.  of  course,  much  atrophied  (nAiural  siec)  (H.  A.  Ketly). 

markings  suggestive  of  cross-striations.  There  is  no  visible  intercellular 
substance. 

Both  tumors  are  quite  avascular  and  are  prone  to  undergo  myxomatous 
degeneration.  The  sarcoma  develops  more  rapidly  ;  both  tumors  develop  in 
middle  life.  The  sarcoma,  like  the  fibroid,  may  remain  interstitial,  or  may 
grow  in  one  or  the  other  dircrtion.  heiomiriK  sul"»peritoneal  and  peduncu- 
lated or  suljmucous.  The  i>eduiuukaed  tumors  are  usually  nodular  in 
appearance  and  .sometimes  distinctly  lobiilaled.  They  may  grow  into  the 
broad  ligament.  A  subfjeritoneal  sarcoma  may  become  as  large  as  a  gravid 
utenis. 

The  theory  that  sarcoma  of  the  body  of  the  uterus  occurs  in  conseriuence 
of  sarcomatous  "degeneration"   of  fibroids  is  scarcely  acceptable.     They 
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usually  do  not  give  metastasis,  though  some  cases  of  pulmonary  secondary 
growths  are  recorded. 

Sammia  of  the  emhmetrium  springs  from  the  subepithelial  tissue  of  the 
endometrium.  The  differentiation  of  this  mraor  from  the  sarcoma  of  the 
myomelrium  is  not  alwa3rs  possible,  but  the  classification  is  useful  where 
applicable. 

Kndomeirial  sarconuita  may  occur  as  circum^^cribed,  sessile,  or  peduncu- 
lated nodes,  ur  as  diffuse  infiltrations.  They  are  likely  to  occur  in  the 
neighborhood  of  the  cervical  canal,  and  not  infrequently  project  from  the 
external  os  as  good-si/ed,  nodular,  pale-colored,  sponj^y,  soft,  more  or  less 
vascular,  pedunculated  growths.  The  surface  is  usually  smooth,  and  may 
be  covered  wiili  a  mucopurulent  layer.  Sometimes  the  tumor  is  devoid  of 
vessels  and  ]irone  to  extensive  degeneration  ;  sometimes  it  is  telangiectatic. 
Angiosarcoma  is  rare. 

The  diffuse  form  fills  »ip  the  cavity  of  the  uterus  with  a  whitish,  s|X)ngy, 
aeminecrotic  mass,  acconi;)anied  by  a  fetid  discharge. 

I'he  endometrial  sarcomata  may  be  composed  of  spindle-  or  round-cells, 
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Fig.  3x8. — Condylom:^  aciiminntiim  :  a,  Grr.nly  thickened  cpilhclial  layer 
with  arborcKcnt  branching  (Ziegler). 


papilla. 


and  not  infrequently  contain  giant-cells.  Some  of  the  tumors  are  mixed 
and  contaia  l)olh  round-  and  spindle-cells. 

In  the  growth  of  the  endometrial  sarcomata,  endometrial  glands  are 
sometimes  caught  and  seem  to  proliferate,  suggesting  the  combination  of 
sarcoma  and  adenoma.  The  addition  of  the  epithelial  elements  is  probably 
purely  ace  idental,  and  has  no  special  significance. 

Spie^elherg' s  f^rapeUke  sarcoma,  or  sarcoma  uteri  hxdpopicum  papiHare, 
is  a  peculiar  tumor  observed  in  youth  and  childhood,  which  jiroliably  has  its 
origin  in  embr\*onal  remnants  of  WolfT's  bodies.  The  tumor  makes  its 
appearance  nt  the  cer\ix  and  upper  part  of  the  vagina  as  a  collection  of 
rounded,  gra]>e-Iike  t>r  berr>--like,  soft,  grayish  bodies,  whi<  h,  upon  micro- 
scopic examination,  show  round  and  siiindle-cells  in  a  more  or  less  advanced 
stale  of  myxomatous  degeneration.  Sometimes  epithelial  tubules  are  present, 
sometimes  islets  of  cartilage,  sometimes  smooth  or  striated  muscular  elements, 
so  that  the  tumor  is  greatly  mixed  in  character.     It  is  malignant. 

Papilloma  of  the  cervix  uteri  is  rather  frequent.  It  appears  as  a  peduncu- 
lated, more  or  less  cauliflower-like  growth,  consisting  of  numerous  papillse 
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c:*vered  wilh  stratified  j>avement  epithelium.      It    occurs   chiefly  in  rojiMk 
life,  and  may  be  multiple.     It  may  gather  the  uterine  discharges  in  iu  snl^ 
their  putrefaction  causing  some  fetor. 


FlO.  319. — Sqiuimous-celt  carcinoma  of  the  ccn'ix  :  finper-Iike  proo*  ^ 
common  s|t;ni.  'I'mversing  the  center  of  the  specimen  15  a  delicate  strrii  i* 
in  the  center  of  wliich  is  n  bluud  ve»sel.  This  stem  [fives  ufT  lateral  br.)ni  1 
contatu  blood  vcisels.  'I"he  main  sicra  is  covered  in  same  places  by  oniy  ■  - 
by  m.iny  layeri  of  sriu.iriums  epithrliiim.  The  rpithtlinl  relU  nrxl  to  the 
cubold.al.  The  epithelial  nui.lel  ihroiijjhout  ;ire  fiirlv  uniform  in  s,!/*;.  N 
corner  arc  scv0r.1l  cross-sections  of  the  terminal  branches  or  fingers.  Th»  ^, 
apijc.-irance  (X  80)  (Cullen). 


It  is  not  infrequent  to  find  the  tumor  growing  upon  the  wall  of  the 
vagina  as  well  as  uj^on  the  uterine  neck.     As-  hntx  os  it  is  a  p»^rr  r^.xt-r. 
ir  is  a  firm'^ft  j>rflio//i ,  but  ir  seems  to  be  commonly  accompanied  br  ci 
liomatous  infiltration  of  the  cervix. 
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Venereal  warts  or  condyloma  acuminata  also  occur  upon  the  neck  of  the 
uterus  and  vagina,  but  are  benign  in  nature. 

Squamous  epithelioma  of  the  cervix  is  the  most  rrei]uetn  malignant 
tumor  oJ  the  utcru^.  It  iisiuilly  apfiears  between  the  ihirty-fifth  and  fiftieih 
years  of  life,  vipon  the  vaginal  surface  of  the  cervix,  not  infretjuently  reus- 
ing tauliflower-likc  papillary  excrescences  that  tannot  be  distinguished  in 
all  raises  from  the  simple  papilloma,  either  l)y  macroscopic  or  microscopic 
examination.  Ciark\^  cttulitfowfr  ^tnoth  or  iiestntctive  papifhma  is  one 
of  the  must  typical  forms,  the  excrescence  from  the  cervix  being  accom- 
panied by  a  more  or  less  wide-spread  epithelial  infiltration  of  the  tissues 
of  the  cervix.      The   excrescence  may    be  as  large   as   the   fist,   and    the 


u.A. 


Fit;  jao. — Adenocait-inoma  of  Ihr  \n\i\\  tif  the  iiltTTji.  Thr  ccrvU  is  Krcntlv  rnlarijcrT. 
but  \\\  vii}*tnal  portion  is  intact.  Occupying  tilmosl  ilic  rnlirc  ct*rvix  -ttkI  (lie  greoicr  p;iit  of 
th«?  uterine  cavity  is  a  new  jfrowth  presenting  a  coarsely  lobulaled  appcinmce.  with  ntuitcroiis 
clefts  between  the  elevatiuna.  Springing  from  the  surface  at  a  few  points  urc  dehcale  finger- 
hke  oiitgrowlhs,  laterally,  Ihr  i*riiwth  has  eitiendetl  iilmott  lu  Ibe  linia<)  hg.iment  oltach- 
menis,  and  its  advancing  margin  is  sharply  defined.  The  uteiine  inucos;!  over  ihu  area  inill- 
CAtcil  by  <i  i&  apparently  ^iill  intact,  but  the  surbice  is  sotnewhtit  uneven,  llic  uicnne  walh  in 
the  upptr  p.irt  of  Ihc  IkjJv  prcwrni  the  usual  appcaraucf,  l^iicrally.  the  utennt  arttrirs  are 
^('cn.  The  l>ody  of  the  uterus  is  free  frum  adhesions,  and  tlie  tuLivs  are  apparently  normal. 
The  marked  involvement  <>f  the  cervix  Dalurally  suggests  a  cervical  origin  for  the  growth,  but 
histologii;  ex:tmtnHli(>n  proved  that  the  mtijoiity  of  the  crrvical  ghinds  were  normal,  :m(l  that 
the  type  of  the  growth  corresponded  to  that  usually  found  in  the  l>od>  K'ullen). 

infihraiion  of  the  cervix  slight,  but  after  the  removal  of  the  fonner  the 
latter  remains  and  continties  to  infiltrate,  producing  a  new  excrescence  and 
sometimes  rafiidlv  invadinj^  the  neighl>oring  tissues.  Sooner  or  later  the 
squamous  epithelioma  leads  to  the  formation  of  ulcers  which  slowly  and 
persistently  increase,  at  the  same  lime  often  dcvclo|>ing  jMipillary  outgrowths. 
'!'he  tumor  tissue  is  pinkish  in  color  and  ven*  hard  and  dense.  In  tendency 
the  st{ijamous  epithelioma  is  more  locally  destrtictive  than  metastatic.  Ii 
infjltrates  the  vagina,  bladder,  and  rectum,  and  occasions  hemorrhage,  per- 
foration, and  peritonitis. 

Histologically,  the  tumor  is  typical.  Kpithelial  [>earls  are  usually  absent^ 
cases  in  which  they  occur  showing  unusual  keratin  production. 
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A  more  usual  form  of  squamous  epithelioma  of  the  uterus  ariscrs  from  the 
portio  vaginalis  of  the  cervix,  and  is  without  the  papillary  g^rowths  described. 


Fic;.  331. — Adenocarcinoma  of  Ihc  body  of  Ihc  uterus:  6.  May  bf  likrnr.i 
from  wfiich  anstf  numerous  secondarv  stents,  whicli  in  turn  give  off  delicat*-  irn 
ing  entirely  of  cpiihi^ltal  cells.     The  glands  may  be  divided  into  groups  j,  *.  <.  .■ 
stems  of  stroma  f,  g,  and  h.     The  stems  arc  covered  by  several  layers  of  r\ 
lium,  while  projecting  into  Iho  gland  cavilirs  are  long  slender  in^owih^  of  rpti 
of  siromii,  ns  seen  in  /.     Very  delicate  ingrowths  con^i^ting  merely    i'  ■ 
are  seen  at  k  and  k.     Al  /  \\\c  epithelium  is  several  layirs  in  thttlcn* 
■with  leukocytes.     The  arbore»ccnt  char-icier  of  the  growth  and  po' 
characirrtsiic  of  adeaocarciDoma  (Cullen). 

It  begins  as  a  dense  infiltration   of  the  tissue,  in   the  rcr\ital  canal, 
within   the  external  os,  where  the  si|uamous  and  columnar  transfont^aLmm 
occursj  and  in  the  beginning  may  be  sharply  circumscribed.     The  ccUs  i^~ 
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filtrate  the  subepithelial  layers  of  the  mucous  membrane,  then  extend  into 
tht  deeper  tissues.  Ihe  extension  of  the  growth  is  progressive,  and  occurs 
in  a  downward  direction,  appearing  upon  the  va^'irval  surface  of  the  cervix 
and  slowly  extending  to  the  vayina.  The  infiltration  is  followed  by  super- 
ficial necrobis  and  exfoliation,  and  soon  considerable-sized  ragged  ulceratioas 
form,  the  surface  l>ecoming  covered  with  fetid  decomposing  material.  The 
growth  extends  iiUo  the  [leri-ulerine  loose  cellular  tissue  between  the  uterus 
and  bladder^  and  then  in  all  possible  directions,  with  inflammatory  and  sub- 


■■^- 


FlO.  333, — Adenocarcinoma  of  the  cervix  with  exten&ton  to  the  polyp  (a)  and  to  l>otli 
uterine  horns.  The  cervix  is  considerably  enlarged,  and  presents  a  rough,  uneven  surface,  due 
to  dnme-liltr  clrvationn  varying  in  sixc  from  a  pm  s  head  to  5  or  more  millimetrr^  in  tliame- 
ter,  lieiween  wliich  are  a  few  nnger-likc  projections.  The  j;rowth  hiis  ap[>arentty  [^envtntted 
ihe  cervix  for  a  distance  of  from  2  to  10  milUmeiers,  and  on  one  side  hns  .idvanced  almost  to 
the  cut  surfecr.  The  cervical  mucosa,  near  the  intrmal  os,  presents  the  usual  arborrsccnt 
appeanince.  ITic  uterine  walls  are  slightly  thickened.  The  mucosa  of  tlie  posterior  wall  is 
apparently  normal.  Projecting  slightly  from  the  antehor  wall  is  a  |>olyp  (a)  (luilural  slse) 
(Cullen). 


sequently  neoplastic  unions  between  the  utenis  and  other  organs,  and  fre- 
cjuent  fistulous  communiralions  Itetween  the  uterus,  vagina,  bladder,  and 
rectum.  The  tumor  cells  also  distribute  through  the  lymphatics  to  the 
corpus  of  the  uterus,  to  the  iliac  lymphatic  glands,  and  later  to  the  inguinal, 
crural,  and  luml)ar  glands.  Hematogenous  distribution  is  rare,  and  the 
disease  remains  local,  prorlm  ing  the  most  wide-s|)rt*ad  i>elvic  disturbance, 
and  death  through  accidental  hemorrhage,  ptTitoiiilis,  etc.,  rather  than  by 
generalization. 
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Squamous  ef*tth(iiomn  of  the  bmiy  of  the  uterus  is  very  rare  ancj  scfn  onU' 
in  aged  individuals  in  which  metaplasia  of  the  endomeiriuiu — uktky^sis 
senilis  utenna — has  already  transformed  the  normal  columnar  e|jithcJium 
into  a  M]uamous  form.  In  cases  with  considerable  asso<.iated  kcraio^s  tli^ 
tinct  epithelial  pearls  may  l>e  found. 

Adenoma  of  the  uterus  is  a  tumor  of  doubtful  existence,  unle^^s  it  te 
correct  to  si>eak  of  the  papillary  hyperplasias  of  the  endometrium  seen  m 
poIyjKjid  endometritis  as  adenomata,  or  look  upon  the  glandular  h>'peTpIasuK 
of  the  cervix  as  such.     Such  conditions  are  probably  benign. 


Fio.  303. — Adenocarcinoma  of  the  cervix  uteri.    Almost  ihe  enure  fifM  fs  made  tir 
the  niiiin  trunks  a  and  b,  which  »en<)  off  many  branches,  «#'  nnti  b*      >  in<l>. 
(»f  terminal  outgrowths.     The  stroma.^  conw«.ts  of  elongate  cells  with  sp  : 
Covering  the  outer  aurlices  of  ihv   main  and  terminal  branches  htc  lavt^i^  ui  ■.y^•.,.■ 
single  layer  itt  r,  scvcrvl  ;it  d  (CuUen). 


Atieuocareittoma^  ma/i^i^einf  or  tiestruetive  adenoma^  ttsnally  ohgiiaic> 
from  the  i)osterior  wall  at  the  fundus  of  the  uterus.  It  is  sessile,  more  or 
less  invading  the  surrounding  endomi.-lriuni,  and  covered  with  rounded, 
papillary  projections  where  nni  ulcerated  or  necrotic.  The  tumor  consists 
essentially  of  (glandular  elements  of  quite  typical  appearance,  which  in^^idc 
the  sul)endometrial  and  muscular  tissues.  It  is  the  muscular  in\-asion  thai 
seixiratcs  the  adenocarcinoma  from  the  non- malignant  glandular  otitj^rowth*^ 
The  muscular  invasion  may  attain  such  limits  as  to  be  followed  bv  lomplcte 
disintegration  of  the  mnscularis  and  eventual  perforation  of  the  organ  The 
number  of  ^dandular  element.s  present  varies,  some  of  the  ]>a]>iU3r\-  (:trojcv 
tions  consisting  solely  of  the  tubercles  and  blood  vessels.     Many  of  the  tubiilc» 
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are  of  the  embryonal  type,  showing  crowded,  rapidly  growTng  cells,  irregu- 

Inrly  arranged  upon  the  timijing  nicnihranc. 

The  tumor  grows  from  the  tubular  glands  of  the  endometrium.  Its  ma- 
lignancy consists  chiefly  in  lo<al  destruction,  metastasis  not  being  common. 

According  to  Rirt  h-Hirschfeld,  it  is  correi  t  to  speak  of  the  tumor  as 
adenoi-arcinonia  only  when,  in  the  formation  of  new  ejiilhelial  elements,  the 
cells  lose  their  relation  to  the  membrana  limitans  and  begin  to  infiltrate  the 
tissues  irregularly.  I'p  to  thai  time  the  tumor  is  malignant  or  destructive 
adenoma. 

Carcinoma  is  a  fre<iuent  malignant  tumor  which  arises  in  the  corpus  of 
the  uterus  from  atypical  growth  and  development  of  the  endometrial  glands ; 
in  rare  cast-s  it  develops  from  (he  rcrvical  glands.  It  is  a  rylindric  epithe- 
lioma— usually  an  adenocarcinotika.      The  tumor  may  be  soft  and  disposed  to 

( 


>>) 


Fig.  334. — Carcinoma  of  the  cervix  uien  with  inierstitul  fibroid  lumon.  d.  Ulcerated  amt 
eroded  ccmx  ;  b,  fibroid;  c.  subprntoncal  fibrohl ;  d.  lube,  ovary,  and  hydatid  of  Morgngni. 


Tapid  and  extensive  ulceration,  or  may  be  characterized  by  i>apiUary  out- 
growths. The  course  of  the  tumor  hiis  already  l>een  sufticiently  described  in 
s[>eaking  of  adeno<  arcinoma.  I'hc  fin^t  metastasis  is  usually  to  the  lumbar 
lymphatic  glands. 

Syncytioma  mallgnum.  or  deciduoma  maligaum,  also  sometimes  called 
chonoepithrlioma.  is  a  rare  and  peculiar  tumor  that  grows  at  the  site  of  pla- 
cental attachment  either  during  pregnancy  or  during  the  puerperium.  It 
forms  one  or  more  masses  of  ctirk-rolored  spongy  tissue,  not  a  little  like 
the  placental  tissue  in  ai^pearancc,  and  shows  its  malignancy  by  metastatic 
growths  in  the  external  organs  of  generation,  in  the  lungs,  liver,  spleen,  and 
other  organs.      It  is  usually  fatal. 

The  histolog>*of  thetimiorisver}'  peculiar  and  intercsling,  in  consequence 
of  the  embryonal  tissticfrom  which  it  develops  and  the  unusual  opportunities 
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afforded  by  the  pliysiologic  and  anatomic  alterations  at  the  time  at  which 
it  occurs,  for  cellular  growth  into  blood  si>aces.  The  villi  of  the  thooiwi 
and  placenta  are  covered  with  a  layer  known  as  ihc  syncytium t  supposed  Co 
be  derived  from  the  trojihoblast  of  the  primitive  embryo. 

Marchand,  whose  view  is  usually  accepted,  teaches  that  the  chief  edbof 


Fig.  325. — Squantum-cell  cnrcinomn  of  the  cervix  with  loss  of  the  crtrivical  UnUmarki. 
Attached  to  the  outer  surface  of  the  fundus  on  both  sides  are  nnrntrnus  adhesiuos :  at  «  t&  OM 
of  thc«  contttining  «dii>o»r  tissiu-.  'I"hf  tntire  cervjji  has  Iwcn  ri-placcd  by  the  new  growth. 
Th«>  lower  and  rtgged  portion  consistsi  of  large  and  9m:tll  lobulatcd  mA>ses  The  groWlk 
stitnds  out  In  sharp  coninui  to  thu  vaf^nal  and  uterine  tissue,  bv-ing  tnach  lighter  in  color, 
Lotcrnlly,  it  extends  (o  the  vaginal  allachments  v  and  v^ ;  upw.ird.  il  rcflcli«*s  lo  the  intenul 
OS.  Ilir  uterus  is  coiisldcrablv  enlarged,  and  its  walls  are  much  thickened.  The  m 
appears  to  be  normal  (natural  size)  (Cullen). 


the  tumor  are  derived  from  the  syncytium.  The  cells  grow  in  n^asses  ext 
ing  into  the  lilood  sinuses  and  vesseLs  of  the  surrounding  jiart  of  ihe  uterui, 
accompanied  by  thrombosis  in  the  simises  and  vessels,  and  a  widf-:tprtt\d 
destruction  of  the  tissue.  The  growth  usually  shows  considerable  relrogies- 
sive  change  in  the  form  of  myxomatous  degeneration  and  necrofiiii.  Itti 
almost  always  hemorrhagic. 
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As  the  cellular  extension  lakes  place  into  the  blood  sinuses,  irregular 
masses  of  nucleated  i>rotO|ilasm  are  formed  from  the  syncytial  cells.  In 
these  masses  large  nuclei  with  intense  staining  properties  are  said  to  multi- 
ply by  direct  division.  Other  cellular  masses  are  also  present,  consisting 
of  well-diflerentiated  tells  with  smaller  nuclei,  said  to  divide  by  kar)'o- 
kinesis.  In  these  cells  glycogen  dro^xs  may  he  present.  Many  smaller  cells 
resembling  endothelial  cells,  and  some  still  smaller,  similar  to  lymphocytes, 
are  also  present,  there  Iwing  no  regularity  in  the  distribution  of  any  of  the 
component  cellular  elements.  I  he  cellular  masses  grow  into  the  blood 
sinuses  and  also  into  ihe  inierrauscular  tissue,  interrupting  the  blood  supply 
of  the  uterus  and  thus  coniribtiing  to  secondary  degcneraiions,  etc. 

Cysts  of  the  uterus  sometinus  0(  cur  from  softenmg  of  the  muscular 
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tissue — t'oUu}uation  cysts.  Retention  cysts  occur  at  the  cervix  from  obstruc- 
tion of  the  glands — c-ysts  or  foiiicUs  of  Naboth.  Lymphangiectases  also 
sometimes  form  cysts  in  the  uterine  wall.  Dermoid  cysts  have  been  described 
by  several  writers.  Parasitic  cysts,  caused  by  the  cysticcrcus  and  echino- 
coccns,  are  recorded,  but  are  very  rare.  Sangalli  has  seen  a  utenis  with  a 
thickened  wall  occupied  by  numerous  small  serous  cysts.  The  condition 
appears  not  to  have  been  explained. 

DISEASES  OF  THE  VAGINA. 

ProlapBlu  of  the  vagina  m.iy  occur  primiirily — that  is.  indrpendcntly  of  changes  in  the 
other  organic ;  or  It  may  be  secondary  to  dtsptacements  and  descents  of  the  uterus,  bladder, 
cic. 

The  pnmnrv  Hrscent  of  the  vnpina  depends  upon  rrlnxation  nnd  clongntinn  of  Jt«  tiinues 
and  descent  of  the  inferior  part  rtf  ihe  orjjan.  either  in  its  eniire  circumference  or  in  it»  anterior 
or  posterior  wtill.  \)\t  prnlap^-ed  portion  projecting  between  the  lips  of  Ihe  vulwi. 

Cases  of  sefTondarv  prolapsus  including  the  posterior  wall  of  the  bladder  and  carrvJncr  it 
into  the  vagina  are  called  rtdoctle  vttginatU. 


Kifl 
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FUtalou  eoniinimlcatlo&fl  tictween  the  vagina  And  ncighborini;  p^Arts  ni 
traumatic  injuries*,  but  U-'tuullv  depend  upon  lacerations,  prc^tsurr  sloughs,  nnd  oi    ' 
socLitird  with  {lartutUiKti.     Of  ihrst-  fistutiie  riiav  Ih-  inrniii"      '    ' 
urttkrovagintil,   and   the   HreUrt^vit^mof.     Ftstulre  s-.m.-i  ' 
abscesse.s.  from  ulcerations  caused  by  caicuh  and  mnhiinan' 

Kistulae  vary  gTt.*atIy  in  ^xfc.    They  nresumctiniesM>  &niHlla>tu  bciti 
only  gas  to  enter  from  the  rcciam  or  an  occasinnul  drop  of  uruie  to  -- 
or  Ihey  may  be  so  Inrgr  (hat  all^the  urine  escapes  through  the  fuiiilu  in^ir-.Ki  -if   irii-  u- 
feces  constHnlly   enter   the   vagin>-i.     Because   of  cicatricial   nmtmctiun    the   fi^Hlo- 


Flo.  337. — A  vesicovaginal  fistula  seen  Irom  above.  rrsultinK  (mm  a  iqitamoub-cell  <  at 
noma  of  the  cervix.     'Hie  inner  urethral  orifice  is  nuntml.but  just  poitcnoi  10  .*    ,in<!  .>.i  -jt 
ing  the  entire  trigunum.  is  a  new  growth.     This  hiLS  eltrviited   -in-l  cleArl> 
iind  consist*  of  small  bosses.     The   urethral  orifices  arc  tndlc:ile<I  by  the  :iii 
are  <^een  opening  directly  <m  the  surface  of  carcinnmntnu*  tissue      just  on  a 
urethral  orifice,  and  almost  in  the  center  of  tlif  carcm<»mai>>uii  iivsuc.  is 
cumniunieatcs  with  the  vagma.     ll  ha.>  been  ctiit^cd  b\  ii  brr,ikmg  down  of  1; 
tissue,  and  is  a  vesicovagiiuil  fistula  (natural  siic)  (CuUen). 


smaller  as  thev  grow  older  unlr»  other  cunditionx,  sucli  as  the  rrjrtilnr  rnlrwncc  of  utirt  if 
lecn,  keep  ihem  cnnsiaiitly  stretched. 

Traumatic  InJurlM  of  the  vagina  are  not  infrequent  They  ma^  U^ad  10  iiifl.immaii 
j>erfi)ratioii,  l.icr-niiKMi,  etc.;  and  uiiiy  result  m  fiKtulie  or  in  clcnlrictal  conlnictionv  ^nd 
formitics  which  con'^tnci  t-r  rvcn  obltttT.it'*  the  <'>rqan. 

Colpitis,  vaginitis,  or  inflammation  of  the  vagina,  is  a  frr<t<" 

alTection.      It  deiwnds  w\\o\\   injurits  due  lu  coitus  or  to  the  imrodiutt 
foreign  l>odics,  or  upon   ihc  a<:lion  of  intro<liiccd  mcditamL"nt>,  aii  ci»i.....i 
and  nitrate  of  silver,  etc.     It  is  usually  tau.sed  by  vcnen»l  infection,  csp 
cially  gonorrhea. 
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Colpitis  is  generally  observed  during  adult  life,  but  is  occasionally  seen 
in  new-born  infants  and  little  i^irls,  probably  de|»ending  ujion  inleclion  from 
the  mother. 

Acute  catarrhal  colpitis  is  ihe  form  usually  seen.  It  is  Lharacleri/.ed  by 
redness,  swelling,  reiaxLiiion,  and  exudation.  The  mucous  membrane  secretes 
abundant  mucus,  which  becomes  mixed  uiih  leukot  vies  and  ei»iihflial  cells 
before  being  discharged.  In  gonorrheal  infection  the  urethra  and  cer\'ix  uteri 
are  usually  involved. 

Pieadomembrftaoua  colplUi  somcttm»  follows  tlie  use  or  antiseptic  douches  ^^hich 
de-.irt.>  the  ii|)|-iT  l.iycriol  t^pitliclium  and  cauM:  tbcni  tu  cxfolhitL*.  The  exloliation  may  form 
il  true  ijisl  of  i!ii.-  viiyiriii. 

DSpbtlierltlo  colpltll  H  a  \'iole!it  form  characterizeri  by  tht:  formation  of  n  coherent  lojer 
of  i.'xuitaii'  Lipnii  ihi_*  intlamLTl  miirous  menibninc.  ThU  pMriidomcmttnine  is  conipiisrd  of 
mucus,  fibrin,  ppjiltiluil  cclU.  iind  Imctcrin.  ihr  Klel's-Liiffler  b.iciilus  bcinji;  not  infrequent  in 
cases  .iccomponyinp  phnrynKt*;iI  diphtheria.  ISeudnmembranouK  Ci>lpiti5  nlso  occurs  in  other 
infi't  now*  disfa-^Vs.  *nch  a*^  typhuid.  scarlatina,  small-pox.  cic.  Thr  final  de^qunmalion  of  the 
psctidomnnlimnr  i*  followed  by  crn^uins  ,*ind  uker.ttions  that  heal  hitrr. 

Dyaenterie  colpitis  bus  t»ren  siuggL-sted  by  Efipingcr  as  a  designation  for  vaginitis  resem- 

blirii^  dv-fiiti  r  \ 

Fhleffmonous  colpitis  fullows  thr  most  severe  forms  of  infection  in  which  gangrenous 
inflanini;itj  III  :nii]  i.i[inl  ii*.m;''  ilcsirucii'-n  can  occur. 

QamnLatonB  colpitis  eolpltlB  fftunmoia^  is  .1  name  suggested  Ijv  Winckd  for  a  prcuUar 
condition  in  which  cojitplcl*-  exfoli.iiion  i)l  the  upper  liiyert  of  the  vagina)  mucous  membrane 
occurs  at  re}*u1ar  periods.  I  have  repoiiecl  a  case  of  this  condition,  however,  in  which  there 
was  no  history  of  syphilts. 

Epiilii-lial  exfoliations  of  the  vagina  also  occur  in  consequence  of  astringent  and  caustic 
douches. 

Ohronle  colpltli  may  succeed  the  acute  forms,  or  may  depend  upon  systemic  or  constitu< 
tinnal  con'iiti'ini.  Hircli-Hirs<.hfcli!  notes  thai  in  chronic  colpiits  the  v;iginal  secretions,  like 
the  normal  secretions,  are  acid,  while  in  acute  vaginitis  they  are  niknime.  In  the  chronic  dis- 
ease the  lesions  much  resemble  tlie  acute  cat.irrhAl  form  :  Ihc  mucous  membrane  is  hypcremic. 
swollen,  relaxed,  and  yields  a  creamy  extiilate.  The  most  frequent  causes  of  chronic  vngi- 
nitis  are  irritation  from  frequent  cnims  and  the  presence  of  pessiiiles  and  other  foreign  bodies. 
IVplllary  liypertrophy  of  the  mucosa  follows  prolonged  vaginal  irritation,  and  may  be  so 
excessivf  ami  wiijr-spread  as  to  cau^e  narruwmg  of  the  organ. 

MyootlQ  eolpltil  is  a  rare  result  of  the  entrance  and  growth  of  fungi.  As  the  vaginal 
secrf  tioii  i^  normally  acid,  it  is  a  goml  ground  for  Ihe  developnieni  of  parasites  if  once  a  foot- 
hold is  yainrd      Leptotlirix  .ind  o'ldiiini  arr  the  most  freiiucni  purahiirs. 

Parasitic  colpltli  SMUirtimcs  results  frum  the  pr<.'S<:;nce  of  n  small  animal  parasite  known 
as  the  rritriiiimMn.Ls  \aninalis;  alao  from  Ihe  presence  of  the  Uxyurii  vermicularis. 

Tuberculosis  of  the  vagina  is  very  rare,  and  usually  secondary  to 

tuberculosis  of  ihe  uterus  nr  vulva.  It  i»robably  occurs  in  conse<]vience  of 
lymphatic  extension,  not  of  direct  implaniation  from  tuberculous  discharges, 
the  acid  secretions  proiectin^^  the  vaginal  tissues.  It  assumes  the  form  of 
rounded  (ilrcrs  with  net  rotic  ba>cs  and  tnhkratt*!  borders. 

Syphilis  of  the  vagina  is  infrcipient.  It  usually  occurs  at  the  vulvo- 
vaginal entrance,  either  in  the  lorm  of  the  chancre,  the  condyloma  latum, 
or  mucous  f)atf  h,  or  as  erosions  following  round-cell  infiltrations.  Ciumma 
of  the  vagina  may  occur  in  tertiary  syphilis,  and  t>y  healing  may  lead  to 
stenosis  and  deformity  of  the  parts. 

Tumors  of  the  Vagina. — Fibroma,  flbromyotna,  and  myxoma  have 
!>een  obs^Tvcd.  '1  liey  usually  develop  irom  the  sulimucous  and  muscular 
layers,  and  i)roiect  into  the  cavity  of  the  vagina,  covered  by  its  inucou,s 
memlirane.  They  may  become  large,  and  are  conmionly  pedunculated. 
Rhahdomyonui  of  the  vagina  has  been  reportci.1. 

Sarcoma  is  rarely  seen.  It  is  usually  of  the  s[iindle-cell  variety,  and  de- 
velops from  the  submucous  connective  ti.ssue.  I  he  tumor  may  remain  circum- 
scribed, or  through  rapid  infiltration  and  softening  may  lead  to  extensive 
ul(  eration-i. 

Hapllloma  usually  occtirs  as  cotidyloma  acuminata^  and  results  from  lack 
of  cleanliness  and  from  irritating  discharges. 
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Carcinoma  of  the  vagina  is  usually  secontiary  to  carcir>otQa  oi  the  vjp- 

nal  portion  of  the  cenix  uteri.  Primary  carcinoma  growing  from  ibe  inucots 
glands  and  wjuamous  cpiihelioma  arc  rare,  epithelionwi  being  the  monc  bt- 
(juent  of  the  two.  It  usually  assumes  a  [japillary  form,  wlitcb,  when  it 
softens,  ulcerates  and  spreads  so  as  to  invade  the  bladder  or  rectum.  Carci- 
noma of  the  vagina  may  be  secondary  to  carcinoma  oi  the  re<tun). 

Cysts  of  the  va^na  are  not  common.  I'hey  may  be  single  or  tnulttple« 
and  are  usually  small,  containing  clear  fluid,  though  soruetimes  the>*  contoio 
brownish  or  bloody  fluid.  The  greater  number  are  simple  retention  ci'sts 
of  the  mucous  follicles.  Rarer  larger  cj-sts  develop  from  remnants  of  Mul- 
ler's  ducts  or  Wolff's  ducts;  these  arc  chararteri/ed  ljy  the  presence  of 
columnar  epithelium.      Lymphangiectasis  may  also  cause  cysts. 


DliesAea  of  BartboUn'a  QlajuU. — These  little  glands  arc  rarely  dihcascxl.  Tlipir  dnea 
art*  sometimes  obsmictcd  by  inflammation  or  other  cauies.  aud  tiic  socn^tton  '  ne<, 

cystic  distention  ot'cun.     In  sevrn;  vaginitis  they  have  been  known  to  become  :..  <>1  bj 

suppurate. 

Ai'lenomA  of  Bartholin's  glands  has  been  reported,  and  it  is  probable  Ifiat  vaginal  ovo- 
noma  occasionally  originates  from  their  epithelium. 

DISEASES  OF  THE  VULVA, 

Traumatic  lesions  of  the  vulva  are  not  infrequent,  especially  as  the 
result  of  parturition.      They  usually  take  the  form  of  lacerations,  the  most 
fruquent  being  that   of  the  posterior  fourchet,  which  may  extend  through 
the  perineum  into  the  rectum.     Rupture  of  the  hymen  is   the  usual   out- 
come of  the  first  coitus.     In  the  extreme  stretching  to  which   the  extcrrnaj 
genital  organs  are  subjected  during  parturition,  the  subcutaneous  and  sub- 
mucous ve&sels  sometimes  rupture,  with  the  formation  of  interstitial  hemor- 
rhages, httmaioma  7'u/vtey  which  may  be  as  large  as  a  man's  fist  or  a  child's 
head.     If,   through  external  lacerations,   the  mass   l)ecomes  infected,   gan- 
grene may   sui>ervcne,  sometimes   with    infective    thrombi    in    the    \-aginal 
veins,  phlegmonous  cellulitis,  and  pelvic  i>eritonitis.      More  u-^ualJy,  how- 
ever, such  gangrenous  changes  cause  puerperal  infection  and  death. 

Hyperemia  of  the  vulva  may  depend  upon  fretjuent  or  violent  coitus, 
onani>^ni,  the  irritatiou  of  parasites,  etc.  P*issiv€  hyf'erfmia  is  seen  in  cases 
of  chronic  venous  obstruction  from  heart  disease,  etc. 

Edenna  r>f  ihe  vulva  t  hjcfly  alTects  the  labia  majora,  caiLsing  them  to 
swell  immensely  and  present  a  vesicular  appearance  from  the  presence  oi 
serous  fluid.  Tiie  edema  may  be  local,  depending  upon  venous  obstrtirtions 
in  the  neighborhood. 

Inflammation  of  the  vulva  has  a  variety  of  causes,  among  which  may 
be  mentioned  various  idio|jaihic  and  symptomatic  skin  diseases,  parasit«, 
abrasions  from  coitus  and  from  the  friction  sometimes  caused  by  walking  and 
other  tiiovements  of  the  limbs,  uncleanness,  with  putrefactive  changes  in 
smegma  and  other  discharges,  gonorrhea,  excoriations  caused  by  irritating 
discharges  from  vaginal  and  uterine  affections.  In  rare  cases  infection  by 
the  dijihthcria  bacillus,  puerperal  infection  following  lacerations,  lesions  oi 
the  spcL-ific  infectious  diseases,  etc.,  may  cause  it. 

The  lesions  are  usually  ver}^  simple,  and  corresjKmd  with  those  obscnrd 
in  catarrhal  inflammation:  redness,  des<pmmaiion,  excoriation,  ulrcniiion, 
exudation  with  the  formation  of  a  mucopunilcni  or  a  scropunilcnt  dis*  hargc, 
rarely  rapid  gangrene  or  phlegmons,  and  in  the  diphtheritic  cases,  the  forma- 
tion of  characteristic  pscudomembranes. 

Gangrene  of  the  vuU'a  sometimes  occun;  spontaneously  in  a  form  corre- 
s|K>nding  to  the  disease  of  the  cheek  called  mma.  Fortunately,  this  ts  very 
rare. 
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Tuberculosis  of  the  vulva  occurs  in  rare  cases,  usually  in  the  form 
known  as  lupus  m/xiiris. 

Syphilis. — The  thancre  and  simple  ulcerations  usually  occur  at  the 
borders  of  the  nyin|ih:v  and  at  the  orilice  of  the  vagina.  Not  infrequently 
they  are  found  at  the  LOmmi^sures.  The  ulcerations  present  their  characlcr- 
isiif  i»archment-like  and  split-pea  indurations,  and  usLuilly  heal  kindly,  with- 
out marked  cicatrices.  Sometimes  it  is  difficult  to  differentiate  between  the 
syphilitic  and  chancroidal  ulcerations  of  the  vulva.  Mucous  patches  are 
very  common  upon  the  vulva. 

Chancroid  of  the  vulva  is  common,  and  leads  to  the  formation  of  ser- 
piginous ulcerations,  and  sometimes  to  phagedena.  Inguinal  buboes  with 
su]>|iLiraiion  usually  supervene. 

Elephantiasis  of  the  vulva  usually  affects  one  or  the  other  labium 
majus,  though  it  may  affect  all  fiarU  of  the  vuha  from  the  nions  veneris  to 
the  perineum.  It  causes  an  enormous  enlargement  of  the  j>arts,  the  surface 
being  wrinkled  ami  nodular.  Sometimes  when  one  li[>  becomes  greatly  en* 
iarged  and  (jendulous,  it  api)earh  like  a  pedunculated  tumor,  and,  indeed, 
when  the  suiicutanctjus  tissue  of  the  afferted  ])art  is  rich  in  fat,  it  is  easily 
mistaken  for  a  pendulous  li[jonia.  E]ej)hanliasis  of  the  clitoris  may  cause 
a  penile  aiipeurance  Miggestive  of  hennaphrotlitism. 

Tumors  of  the  Vulva. — Lipoma  is  not  infrcqiient,  usually  assuming 
a  jjendulous  form.      It  develops  fruni  the  labium  niajus  in  most  cases. 

KIbroma  and  niyoflbroma  are  soft,  infrcHpient  tumors.  They  grow  from 
the  tubium  majus  or  mmus,  or  from  the  prepuce  of  the  clitoris,  and  usually 
assume  a  ]>olT|ioid  shape,  sometimes  hanging  as  long,  [iedunrulated  bodies 
between  the  thighs. 

Leiomyoma  sometimes  de\'elops  from  the  end  of  the  round  ligament. 

Myxoma  or  myxofibroma  is  usually  a  fibroma  with  n>ore  or  less  mucous 
degeneration. 

Sarcoma  of  the  vulva  is  rare.  It  is  usually  a  nodular  tumor  composed 
of  spindle-cells. 

Of  the  epithelial  tumors,  the  condyloma  acuminatum,  or  venereal  wart, 
resulting  from  chronic  irritation,  is  probably  most  trei|uent,  sometimes  pro- 
ducing such  mas.ses  of  papillary  excrescences  as  to  obscure  the  f»arts. 

Caruncle  is  a  papillary  growth  of  the  urethra  jirojecting  between  the 
nymijh;e  and  giving  rise  to  much  pain  on  urination. 

Epithelioma  of  the  vulva  may  occur  in  a  papillarv  or  in  an  ulcerating 
form,  or  as  a  diffuse,  firm,  cicatricial  induration  wliich  attains  considerable 
size  l>efore  it  ulcerates.  The  disease  spreads  to  the  vagina,  urethra,  and 
bladder,  and  to  the  skin  stirrounding  the  vulva.  Softening,  ulceration, 
putrefaction,  and  gangrenous  changes  may  supervene.  The  disease  affects 
the  inguinal  glands.  Kpithelioma  usually  originates  in  the  clitoris  or 
nympha?.  Carcinoma  of  the  vulva  may  succeed  carcinoma  of  Bartholin's 
glands. 

Cysts  of  the  vulva  may  depend  upon  retention  of  seKaceous  mailer — 
athfrnma.  Some  are  derived  from  hematomata.  Lymphangiectasis  may 
produce  cysts.  Dtrmouf  cysts  are  occasionally  seen.  \  rare  cyst  is  derived 
from  a  fluid  accumulation  in  Nuck's  canal — the  process  of  peritoneum 
which  accompanies  the  round  ligament  of  the  uterus  to  the  labium  majus. 

DISEASES  OF  THE  MAMMARY  GLAND. 

Gon^Dltal  MAlfonnationi. —  It  is  a  rare  cungenilal  anomaly  tn  find  onr  or  both  mammary 
glands  altsMit.  tlic  ;tliM-ncc  of  ihMC  organs  sct'minB  to  be  tnvonably  ns^ocinicd  with  mnrketl 
dcfonniiy  of  one  at  lioth  side?*  of  the  chest.  The  nipples  maybe  absent  when  the  maromic 
are  present,  or  one  mninma  mny  have  several  nipple*. 
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Not  uncommon,  on  the  other  hand,  is  the  occurrence  of  accessory  tnainro^c,  ^^frmMitt, 
which  arc  usually  situated  upon  the  rtntfrior  aspect  of  the  *:h*tsi  or  al;'l"':T-i — :  »  -■  -  -^  -  -  —r.r. 
gUind*.     When  present  in  this  situation,  their  occurre»»:t'  may  l»e  lo"i 

lion  of  atuvrsm,  Ji5  most  of  the  lower  itn.ttiHK  present  iiuuiciuuTk  in;in.  -      -  '      r^ 

abdomen.    More  rarely  the  accessory  gUnd^  are  suualed  upon  ihc  shoulUcf.  u^mu  iikt::  ^.^.^miU. 
or  upuii  the  thigh.     Supemunienry  ni.unin.e  tii.ty  occur  in  holh  se-xt-s. 

At  birlli  the  mammary  glands  are  of  equ  i!  size  in  lioth  >rxc%,  aii<J   -' '   --  «■  >    n-^ 

afterward   hecomc  cnlarj^cd  and  funclional.     From   the  nipple  a  trv.  ., 

appearance  can  lie  pn-.s-sed,  which,  whL-n  examnied  micru^copic^ilJy,  ts  tl 

vriUi  the  culoslrum  of  preparing  lacidUun.     I'hik  secretion  ceosci  aboui   iliv  -a^^'  '-S 

day,  though  ji  may  continue  twi*nty-une  days  and  the  glands  remain  latent  until  i  i 

in  the  female  they  enlarge  conaidrrahly.    Ounng  pregnancy,  and  soinetimea  in  ca^c«  oi  ;a.--i»e 
neoplasms,  secretion  begins  nnd  the  giands  enlnrgc. 

The  mole  glands  sometimes  hut  very  rarely  secrete  milk  { ffyftfCoinasint\ 
ns  well  ;is  nurmnl  gl;tnds   nuy  be    functional.      After   the  ce^intion   of  I  i 
diminish  greatly  in  size  and  a  gradual  irivulutiun  prijgre^\c%  for  a  lone;  tir 
cause  the  gland  to  dis.ippcar.     After  removal  of  the  ovaries  the  u'    ;- 
siie,  and  after  the  menopause  their  ghn.Julnr   slrucltirc  in  L-irgely 
Sons  sometimes  have  the  motumn;  ^o  infiltrated  with  f.»t  thai  the  gi;i 
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Hyperemia  of  the  n»atiim:e  occurs  in  mild  degree  at  the  time  of  iiico- 
strualioii,  shortly  after  conception,  duritig  pregnancy,  and   at   the  l>cgiiinir^ 
of  lactation,     it  is  characteri2ed   by  redness,  swelling,  and    inereobed  irm 
peratLire  of  the  parts,  which  are  not  infre(]nently  sensitive  or  even  jo-tnful 
After  death  the  glands  when  incised  present  a  rosy  appcaiance. 

Hemorrhage  is  almost  always  the  result  of  traumatic  injtjrics.  The 
blood  escapes  into  the  interstitial  tissue,  but  may  escape  into  the  glandulir 
lissue  and  l>e  expresse<l  from  the  nipple,  or  octcasionaliy  acctituulntc^  l)ehiiid 
the  gland,  between  it  and  the  su!)jarent  musi'le.  The  blood  niay  difitusc 
itself  and  be  absorbed,  or  may  collect  at  a  single  point,  become  cncapso- 
lated,  and  lend  to  the  formation  of  a  hematoma  or  blood  <:\-st. 

Hemorrhai^c  not  infreciuentiy  occurs  in  neoplasms. 

Inflammation  of  the  mammary  gland,  or  mastitis,  i*  occasionally  of 
traumatic  origin,  resuliinj^  from  bruises,  etc.,  but  in  an  overwhehning  majority 
of  cases  it  depends  upon  infection  occurring  during  early  lactation       It  in 
thought   by  some   ihai   the   infections  may  dci>end    upon    the  c:i 
pyogenic  bacteria  into  the  milk-ducts  directly,  and  their  multi]>li.  1 

operation  there      It  has,  however,  been  shown  by  experiment   that  The 
is  sterile  in  many  erases  of  mastitis  until  destruction  of  mammary  tissue  ^^. 
mils  the  entrance  of  pus  into  the  acini  or  dm  ts. 

Infection   usually  oc -urs  through  fissures  of  the  nipple,  and  in  roost '- 

depends  upon  cocci  that  commonly  frequent  the  skin.      The  chief  of 
are  Staphylococcus  pyogenes  aureus  and  albus  and  Streptococcus  pyogc^t-- 
These  mtcro-organisms  are  brought  into  contact  with  the  erocted  hypereinic 
nipple  by  the  mouth  of  the  sucking  child.      Cases  of    puerjjcral  majnitis 
without  fissured  nipples  arc  rare. 

In  unusual  cxses  mastitis  may  de|iend  upon  inflammatory  and  other  pr--' ,i 
logic  conditions  of  neighboring  organs  and  tissues,  as.   for  instarx^e,  «    -    • 
of  the  ribs  and  erysipelas  of  the  skin.     In  cases  of  puerperal  ir 
the  pyogenic  micro-organisms  may  be  brought  to  the  mamma  ' 

The  course  of  mastitis  is  nearly  alwa\s  acute.     A  few  cas^> 
resolution,  but  by  far  the  greater  number  suppurate.     The  ^^\- 
circumscribed  or  difiuse. 

The  diffuse  form  spreads  itself  over  the  entire  gland,   afrcctinr-   e^*""* 
after  group  of  acini,  and  not  infrequently  producing  wide-spread  d' 

and  phlegmonous  lesions.     It  may  be  followed  by  piramastitis.      1..*.  ,^ 

may  also  become  gangrenous  and  lead  to  the  ultimate  complete  dc&lniclion 
of  the  gland. 

The  clrcuinscrit)ed  form,  which  is,   fortunately,  much  more  frrqucnc, 
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tits  its  ravages  to  a  lobe  of  the  gland  or  to  a  group  of  acinic  and  usually 
terminate  in  a  circumscrilied  abscess. 

The  mammary  abscesses  frequently  communicate  with  the  milk-duels,  so 
that  the  jius  escapes  with  the  milk.  Someiimes  the  expressed  setrction  of 
the  gland  api>ears  to  be  pure  pus.  At  other  times  the  abscess  is  more  dis- 
tinctly inlerhiiiial,  and  forms  a  rounded  cavity  full  of  yellowish  or  creamy 
pus,  which  gradually  Imrrows  its  way  lo  the  surface  of  the  body  and  evacu- 
ates. Sometimes  the  direction  taken  by  the  pUb  is  downward.,  and  after 
accumulating  beneath  the  gland  and  dissecting  it  from  the  subjacent  rau&cles 
(^ pura mastitis )^  it  |>erforates  into  the  pleural  cavity  and  terminates  in  em- 
pyema.    Such  cases  may  Ijc  fatal. 

Mammary  abscess  sometimes  fails  to  rupture  altogether,  the  pus  becoming 
encapsulated  and  subseiiLienlly  calcifitd,  remaining  as  hard  nodes  in  the 
breast.  Recovery  after  abscess  Ibrmalioii  occurs  by  ricatri/jition  and  the 
formation  of  dense  st:ars.  The  external  ruplnre  of  small  abscesses  may  leave 
conmuinicalions  between  the  surface  of  the  breast  and  the  milk-ducts — miik 
fistula. 

Cases  of  mastitis  that  fail  to  suppurate  sometimes  present  subsequent 
fibrous  indurations  or  loc^il  ( onsolidnted  tissue  areas  in  the  glands. 

Diffuse  fibrosis  of  the  mammary  gland  sometimes  occurs,  and  is  supposed 
to  corresjioud  to  the  chronic  interstitial  inflammation  <^\  the  other  glandular 
organs.  The  mamma  liecomes  firm  and  hard,  but  is  slightly,  if  at  all,  in- 
creased in  size.  Cystic  dilatation  ot  obstructed  milk  ducts  is  occasionally 
seen.  The  incised  gland  often  presents  a  striped  appearance,  depending 
ui>on  alternating  \ellowish  duct  tissue  and  grayish-whiic*  or  pink  connective 
tissue. 

Tuberculosis  of  the  mamma  is  very  rare  as  a  primary  affection.  It  is 
usually  accom[knnied  by  widespread  tuliercnlo^is  of  other  organs.  The  in- 
fection is  probably  of  hematogenic  origin,  and  subsec|uently  distribute? 
thronghmit  the  gland  by  the  lymphatics  and  the  milk-ducts.  The  bacilli 
are  foimd  inclosed  in  giant-cells  in  tul>ercles  themselves,  and,  according  to 
VemeuJI  and  others,  occur  in  masses  in  the  acini  of  the  gland,  growing  in 
the  miik.  This  latter  condition  explains  the  occurrence  of  such  large 
numl>ers  of  tubercle  l)acilli  in  ihe  milk  of  tuberculous  glands. 

The  microscopic  ap]>earance  of  the  disease  varies  very  much  in  different 
cases.  It  is  usually  chronic,  and  may  be  cascofibroid,  leading  to  the  forma- 
tion of  cheesy  nodes  and  cicatricial  bands,  or  it  may  spread  more  rapidly, 
with  the  formaiion  of  miliary  tubercles.  The  glands  of  the  cow  often  de- 
ceive a  novice  into  l>ebeving  that  tul>ercles  exist,  where,  in  reality,  there  are 
none,  the  walls  of  the  milk-ducts  being  studded  with  small  circumscribed 
lymphoid  collections.  On  the  other  hand,  it  is  not  infrer|nently  tnie  that 
because  of  their  small  size  tubercles  in  the  mammary  gland  esta]>c  ol»serva- 
tion  with  the  naked  eye. 

Circumscribed  local  forms  of  mammary  tuberculosis  sometimes  appear 
unexpectedly  as  cold  abscesses  of  the  breast.  Su|ierficial  lesions,  allied  to 
lupus  vul^aris^  but  sometimes  mistaken  for  carcinoma,  are  also  seen. 

Syphilitic  lesions  of  the  mamma  are  very  rare.  Gumma  has  been 
seen  in  both  hereditar)'  and  acquired  syphilis.  When  the  lesion  heals,  the 
usual  dense  stellate  scar  remains. 

Hypertrophy  and  Hyperplasia  of  the  Mamma. — A  true  hyper- 
Irophv  of  the  mamma  is  sometimes  seen  in  the  period  of  glandular  prolifera- 
tion that  lakes  place  at  pul)erty.  Instead  of  ceasing  at  the  normal  size,  the 
breasts  continue  to  increase  until  they  become  enormous  and  pendulous, 
weighing  many  pounds,  and  sometimes  reaching  to  the  pubis.  Subsequent 
involution  is  rare.     Both  breasts  are  affected,  though  one  is  usually  larger 
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Kfuwih,  giving  the  tumor  ilie  appearance  of  cooaUitOf  <^ 

il  connective  tissue  and  epithelial  acini. 
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The  sarcoma  is,  in  general,  malignant,  though  the  degree  of  malignancy 
is  modified  by  its  diffuse  or  encapsulated  condition,  its  vascularity,  etc.  It 
is,  however,  far  less  malignant  in  every  way  than  the  carcinoma,  and  metas- 
tasis is  not  so  common. 

Adenoma  is  one  of  the  most  frequent  tumors  of  the  mamniary  gland.  It 
is  very  varied  in  appearance,  and  the  term  adenoma  is  now  applied  10  all 
tumors  of  the  mammary  gland  not  carcinomata,  in  which  glandular  tissue 
fonns  an  important  element. 

Pure  adenoma  composed  of  glandular  acini  and  ducts  l>ound  together  by 
a  small  amount  of  connective  tissue,  and  inclosed  in  a  distinct  ca|>sule.  seems 
to  be  a  rare  tumor,  of  which  I  have  seen  but  one  sfiecinien. 

The  great  majority  of  the  tumors  are  combined  with  such  a  large  amount 
of  fibrous  tissue  as  to  make  it  necessary  to  use  such  terms  as  aiienofihroma 
^\\^  Jibroadetwma  for  their  proper  description.     Nearly  all  the  tumors  contain 
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Fig.  329. — Fibroadenoma  of  the  mamm.iry  i;!. 


ilicular  form)  (Oc.  2;  Ob.  3). 


I 


both  ducts  and  acini,  though  the  proportion  is  not  normal,  and  it  becomes 
necessary  to  speak  of  lanalicuiar  or  tuhuiar  and  alveolar  or  racemose  varieties. 

The  fibroadenoma  is  sometimes  distinctly  circumscribed  by  connective 
tissue.  Such  a  capsule  is,  however,  more  Ukely  to  be  intimately  connected 
with  the  tissue  of  the  breast  and  tumor  than  in  the  other  Ijeni^n  tumorr;. 

The  tumors  i>robably  never  spring  from  their  nidus  when  the  capsule  is 
incised.  Sometimes  the  growth  is  only  ]>artU'  encapsulated,  sometimes  not 
at  all. 

The  relation  of  the  connective  tissue  to  the  glandular  elements  is  of  in 
terest,  and  makes  easy  three  divisions  of  these  tumors : 

/nter^'amiiicuixtr  ,tii^Ham<i.  in  which  the  tumor  i$  chiefly  fibrous  in  structure,  with  the  ducts 
and  acini  irrei;ulArly  distributed  through  it. 

PericanatieuUr  adenoma,  in  which  the  fibrous  tissue  makes  distinct  concentric  Investments 
of  the  ducts  and  groups  of  acini. 

Jntrtuanalictiiar  iiJennma,  in  which  polypoid  or  pnpillary  growths  extend  into  Ihe  ducts. 

The  question  of  encapsulation  probably  ha.s  a  direct  bearing  upon  the  malig- 
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nancy  of  the  tumor,  and  tumors  removed  by  the  surgeon  and  sent  to  a  Uboo- 
tory  for  diagnosis  should  be  carefully  inquired  into.      Incomplete  encapmb- 
t  ion  is  often  spoken  of  by  the  surgeon  as  Uiiherent  capsuU,  and  is  to  be  looioi 
upon  as  an  indication  that  the  separation  of  the  tumor  from  the  mamnurr 
gland  itself  is  not  complete,  so  that  any  change  taking  place  within  the  tmror 
may  readily  extend  to  the  gland.     It  is  also  possible  that  many  of  the  in 
pletely  encapsulated  tumors  arise  from   the   breast    tissue    itself,  bein, 
more  than  hyperiilastic  lobules  surrounded  by  connective  tissue  that  h  ;■  . 
pushed  aside  in  their  growth.      In  other  cases  they  are  incipient  car-  im  : 
The  completely  encapsulated  lumors  may,  at  limes^  be  the  result  ol   tr 
elusion,  and  later  development,  of  Icial  elements,  and  in  them  are  somt 

-   ,^  unexpectedly  found  fT^j^iu'i.t. 

of   adi |>ose,    c  hondro;is,    :u\^- 
cular,   or    even    osseous    ti: 
{sequfstriiturn  Jf^p-motd  tvmcf 
Cystic  at/^/toma  or  aJrrn^i] 
toma  is  an  adenoma  in  whi^ 
cysts  are    formed.       'Iliey 
nearly  alwajTi   retention  q 
formed  by  the  accumulation 
the  glandular  secretion  in 
ducts,  though  they  rarely 
from    hemorrhagic     exlni\^isa- 
tions  or   from   softening  of  the 
tissues.     The  c\-sts  ustiaJly  hare 
smooth  walls,  and  vary  in  si/c 
from  a  pin-head  to  a  goosecg)^ 
They  contain  seromucus.  more 
rarely  milky  fluid.      Sometime 
they   contain     masses    of  epi- 
thelial cells  of  homy  nature. 
The    fonnation    of    the    crsa, 
usxially  takes  place  in  the  already  formed  tumor.     Some  obser\ers  are 
the  opinion  that  the  tumors  develop  about  cysts  formed  from   preexist 
mammary  ducts. 

Within  the  smoolh-walled  cysts  papillary  outgrowths  commonly  develop, 
so  that  the  adenocystoma  becomes  ademnystoma  papilliferum.  The  papillarv 
growths  may  occur  in  very  small  cysts  or  in  the  large  ones  only.  They  bear  no 
definite  relationshi|)  to  the  magnitude  of  the  cyst,  which  may  l>e  completely 
filled  with  their  cauliflower-like  excrescences,  or  may  contain  a  few  very 
small  villous  outgrowths.  I-arge  c)-sts  may  contain  immense  masses  of 
papills,  filling  and  even  distending  ihem.  Only  a  i^^  of  the  cysts  niay  show 
the  papilHfcrous  change,  or  every  cyst  may  be  full  of  them,  so  that  the 
tumor,  which  really  contains  cysts  of  every  size  up  to  that  of  a  hen's  egg, 
may  ap[)arenl!y  be  of  solid  consistence.  In  addition  to  the  papitl.'e  dif 
cysts  usually  contain  a  small  amount  of  clouded  fluid. 

The  intracystic  growths  are  checked  in  development  by  the  resistanrc  of 
the  surrounding  tissues,  but  it  sometimes  happens,  when  the  cysts  ate  Urge 
and  superficially  situated,  that  the  pressure  which  they  exert  upon  the  supta- 
jacent  skin  and  fascia  tauses  them  to  attenuate  gradually  and  ultmiatclr  to 
ulcerate,  rupture,  and  permit  the  intracystic  growth  to  project  upon  the  sur- 
fecc  of  the  skin  with  an  appearance  closely  resembling  fungous  g^rannbuiont 
The  projecting  masses  are  red  and  vascular,  soft  and  tender,  and  continue  w 
increase  in  size  and  form  larger  and  larger  openings  through  which  to  project 
The  papillce  that  develop  within  the  cyst  are  covered  with  a  single  layer  of 


Fig.  330. — Alveolar 


(Oc.  2 


ma  ui  tiie  moiomary  ghind 
Ob.  9). 


Fig.  3j|I.— IntercanalicuUr  adenu6bruraa  uf  iitamma. 
definite  relation  to  the  glandular  canals. 

Kio.  333. — Perici&nalicular  adenoAbroma  of  mamma. 
peculiar  concentric  relation  to  the  f^landular  canals. 

P'lG-333< — Intracanalicular  <idcnotibroma  of  nuunma. 
project  inlo  the  glandular  caniils. 

the  character  of  their  relhilar  elements  and  the  size,  appearance,  and  arrange- 
ment of  the  cells.  The  large  cysts  of  the  adenocystoma  usually  have  a 
cul>oidal  or  columnar  epithelium  orij^'inaling  from  the  ducts,  not  from  ihc 
acini,  and  the  [»apiUiferous  rysLs  have  epithelial  cells  of  ihe  same  kind. 

Adenomata  usually  develop  early  in  life — that  is,  Ixrforc  the  thirty-fifth  or 
fortieth  year.  They  not  infrecjucntly  seem  to  begin  their  growth  at  puberty, 
remaining  unnoticed  until  of  considerable   size.      A  few  cases  have  been 
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observed  in  which  the  i\imors  have  spontaneously  become  reduced  in  ««— 
possibly  by  absorption  of  the  contents  of  the  cysts. 

In  general  ii  inay  be  said  that  the  adenoma  is  benign.  'Iliere  is,  ho«- 
ever,  no  sharp  line  separating  the  adenoma  !>om  the  carcinoma,  especially  in 
the  forms  not  well  enca{>sulated,  and  in  the  [lapilliferoLis  forms ;  and  unles 


FlO.  334. — Carcinoma  of  Uk  breasi ;  extension  of  the  diMue  to  the  surface  throoch 
the  Kgnmentk  of  Sir  Astl«y  Cooper  (Warren). 

the  tumor  be  carefully  studied  in  various  fiarts  and  the  possibility  of  its  ct)n- 
nection  with  the  breast  tissue  considered,  the  prognosis  should  always  be 
t^iven  willi  reserve. 

The  papiiliferous  form  is  chiefly  destructive  by  its  local  effects.  All  ihit 
give  lyni[)hati(:  meta^stasis  should  be  considered  c<tr(im*ma  irrcspctrtivc  of  the 
histologically  typical  appearances  of  parts  of  the  tumor. 

Carcinoma  of  the  mammary  gland  is  probably  the  most  fre<|uent  malig- 
nant tumor,  and  is  certainly  the  most  tret[ueut  malignant  tumor  oi  the  mmn- 


Fig,  33S. — Section  through  a  scirrhous  carcinoma  of  thi-  mnmina:  a.  Bands  of  cartinama 
consisting  chiefly  of  connt-ctive  tissue  with  cell-nriis,  h.  faUy  tiuur;  t,  rvtmcted  nippie. 

mary  gland.  !t  affects  both  men  and  women,  but  is  very  rare  In  the  former. 
occurring  in  only  a  per  cent,  of  the  cases  studied  by  Paget.  The  leuai 
period  of  its  development  is  l)ervvecn  the  thirtieth  and  sixtieth  y^^T%  of 
life,  though  it  sometimes  occurs  earlier  and  later.  The  great  majority  trf 
cases  occur  between  the  fortieth  and  fiftieth  years. 
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The  tumor  is  usually  unilateral  and  affects  the  right  breast  a  little  more 
frctjiiL'nily  than  the  left.  It  is  not  uncommon  for  both  breasts  to  be  simul- 
tunuoithly  affected,  and  in  rare  cases  carcinoma  of  both  breasts  lias  been 
known  lo  occur  in  association  with  primary  independent  tumors  of  the  in- 
ternal organs. 

The  tumor  is  one  of  the  most  malignant,  and  is  usually  fatal.  Its  course 
from  inception  10  fatality  is  of  varied  diiraiion  a<:cording  to  the  particular 
variety  of  the  growth  and  ihc  ])eculiarilies  of  the  individual.  It  is  not 
known  what  rirrumstances  modify  these  conditions.  The  growth  may  be 
fatal  witliiii  six  months  or  may  be  present  svithout  very  marked  progress  for 
twenty-five  years  or  more. 

The  greater  number  of  mammary  cancers  arise  from  atypical  growths  of 
the  epithelium  of  some  louil  lobule  of  the  gland,  so  that  they  present  them- 
selves in  the  form  of  irregular,  more  or  less  well  cimimscTilied  nodtdes 
which  are  no  doubt  often  mistaken  for  adenomata  with  aiihtretti  capsules. 
More  rarely  the  growth  seems  to  affect  the  gland  to  a  considerable  extent 
simultaneously,  causing  the  fonnaiion  of  an  indefinite  induration  which  is 
not  movable  within  the  gland  and  l>ecomes  adherent  to  the  suprajacent  skin. 

The  skin  above  the  lumor  nearly  always  f»resents  a  jieculiar  white  color, 
and  being  smooth  and  coarse,  is  sometimes  described  as //i'-j<t/«.  The  nipple 
is  retracted. 

Carcinoma  develops  at  times  from  the  acinose  tissue,  and  maintains  pretty 
well  a  racemose  type,  so  that  it  seems  correct  10  differentiate  between  alveo- 
lar carcinonui  and  tuhular  or  duct  mrrhwrnn^  in  which  the  rells,  instead  of 
occurring  in  small  irregular  nests,  form  long  tubular  or  cylindric  aggrega- 
tions. Sonieiinies  the  cells  have  a  distintily  columnar  or  cuboidal  tendency, 
suggesting  origin  from  the  ducts  rather  than  from  the  acini.  The  ordinary 
mammary  carcinoma  is  usually  spoken  of  as  carcirtoma  simplex. 

The  tumor  Rometimes  grows  rapidly,  attains  a  large  size,  and  is  soft  and 
juicy.  In  such  cases  histologic  examination  shows  large  cell-nests  with 
little  intermediate  connective  tissue,  and  such  tumors  are  usually  termed 
encephiiloid  or  soft^  to  distinguish  them  from  the  scirrhous  or  hard  forms,  in 
which  the  connective  tissue  is  cicatricial  in  character,  considerable  in  amount, 
and  contains  comparatively  few  irregular  cell-nests  of  small  size.  The  con- 
nective tissue  in  carcinoma,  especially  in  the  scirrhous  fonn,  produces  the 
characteristic  retraction  of  the  nipple  by  contraction. 

The  de-^iructive  effects  of  mammary  carcinoma  are  illustrated  by  the  dis- 
organization of  the  gland,  the  occurrence  of  areas  of  niahmintiori,  with  the 
formation  of  ryats  by  softening,  the  obstruction  of  duels  and  formation  of 
retention  rysLs,  the  extension  of  the  disease  to  the  skin,  and  the  occurrence 
of  ulceralions,  and  by  early  metastasis  to  the  axillary,  subclavicular,  and 
supraclavicular  lymphatic  glands,  and  later  to  the  internal  viscera. 

Colloid  carcimmia  of  the  mamma  is  rare,  and  in  tumors  so  denominated, 
instead  of  an  actual  colloid  tlcgeneration  of  the  ei>ilhelial  cells,  mucoid 
degeneration  of  the  interstitial  tissue  gives  the  gelatinous  consistence. 

Calcareous  infiltration  not  infreipiendy  occurs  in  the  dense  stroma  of  the 
organ,  in  the  inspissated  contents  of  cysts,  etc.  Rarely  concentric  mineral 
bodies  occur  in  the  cell-nests.  The  epithelial  cells  of  the  tumor  are  some- 
times so  pressed  upon  by  the  surrounding  fibroconneciive  tissue  that  they 
undergo  atrophy  from  fatty  change.  The  constriction  of  blood  vessels  by 
the  connective  tissue  also  causes  local  malnutrition  and  ultimate  fatty  de- 
generation of  the  cpithclitmi  and  mucous  degeneration  of  the  stroma. 
While  the  retrogressive  changes  are  occurring  in  the  older  fjarts  of  the 
lumnr.  a  rapid  multiplication  of  the  yoimg  healthy  cells  of  the  i>eriphcry  is 
usually  invading  new  territory  and  the  disease  is  advancing  steadily. 
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Cases  of  spontaneous  recover)'  from  carcinoma  are  extremely  rare 
surgical  eradication  not  infrequently  fails  to  interrupt  the  disease  because 
the  early  and  wide-spread  lymphatic  metastases. 

Facets  (iisfase  of  the  nipple  is  a  peculiar  carcinomatous  aflTeciion  of  tbe 
sicin  covering  the  nipple  and  areola.  The  disease  usually  occurs  tn  v<it 
aged  women  and  may  renjain  local  for  years.  In  general  characieriiiio  « 
resembles  chronic  eczema,  with  which  it  was,  in  fiact,  confounded  until  Pa^*«l 
showed  its  true  nature  and  its  not  infreiiueru  disposition  to  descend  into 
mamma  with  resulting  true  carcinoma.  In  advanced  cases  the  nipple  nuf 
be  so  completely  destroyed  as  to  be  absent  both  on  microscopic  axul 
macroscopic  examination.  The //fT^Jx/^r/wj,  which  are  said  to  occur  in 
cells  in  this  affection,  and  which  were  regarded  by  Darier  as  s/H>rt/u*a,  arc  of 
very  questionable  parasitic  nature,  the  present  tendency  being  to  look  upoo 
them  as  diseased  />ricJ^/e-c^//s  of  the  skin. 

Cysts  of  (he  mammary  gland  are  not  infre<juenl.      The  most  freq 
are  obser\'ed  in  such  morbid  growths  as  cystoma.      Independent  rctenr 
cj^ts  Qx  ^aiacloceifs  arc  sometimes  obser\'ed.     They  occur  during  the  mv 
tion  of  the  gland  following  lactation,  and  are  sometimes  called  tm^ohttM 
cysts.     They  are  usually  the  size  of  a  pea,  and  may   be   numerous.     Cvsa 
occur  in  carcinoma  and  sarcoma,  sometimes  from   retention   of   secrcii 
sometimes  from  interstitial  hemorrhages,  sometimes   from    the  softenitig 
neoplasms. 

Parasites  of  the  mammary  gland  are  very  rare.    The  7\rma  ^^him^ffid 
has  l>een  encountered  in  about  sixteen  cases.     The  Cystuercus  (eiMoM 
also  been  seen  a  few  times. 
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THE  URINARY  SYSTEM. 


THE  KIDNEY. 


Cooffenltai  Malform&tlonfl. — In  nur  cases  of  marked  congenital  malformation  the  kidneys 
may  be  absent,  und  the  individual  unfitted  for  poMnatnl  existence.  Congenital  absence  of 
one  ktdncy  is  ucca&tonally  seen  in  otherwise  normal  individuals,  tlie  absent  organ  usunlly  being 
that  of  the  left  side.     In  ^uch  cases  the  exisiint;  or^n  t*  considerably  lar^r  tlian  normal. 

More  frequent  than  total  absence  of  the  kidney  is  a  congenital  atrophy  by  which  the  kid- 
ney is  rcpn-stnled  by  a  conneclivc-lissue  rudimeni  a  few  ccniinietcr>  long,  very  thin  and 
narrow,  and  almost  entirely  without  glandular  sulatrincr.  The  atrophic  condition  niay  result 
from  diminished  blood  supply  or  failure  of  the  W'ulflian  body  properly  to  transform  itself; 
from  inflammatory  conditions,  and  from  irregularities  of  growth  and  development  not  very 
well  understood. 

The  most  frequent  congenital  variations  from  the  normal  are  a  peculiar  lobulation,  consist- 
ing of  retention  uf  the  fetal  lobules  with  marked  sulci  lietwcen  them;  union  of  the  two  organs 
into  one  large  Ai»rji-sAae  kidney;  multiple  cysts,  and  double  ureters. 

f/orse-shoe  kidneys  are  formed  by  the  fusion  of  the  lower,  or  in  less  frequent  cases  the 
upper,  inner  surfaces;  rarely,  the  entire  median  aspects  nf  the  orgimi.  The  condition  is 
naturally  accompanied  by  more  or  Ici*  displucement  of  the  organs,  which  are  unusually 
approximated  and  wituatrd  lower  in  the  abdomen  than  normal..  Hnrse-shoe  kidneys  have 
an  anterior  central  Inlum.  with  one  or  two  pelves  anti  from  two  to  four  ureters.  The  ureter* 
may  be  abnormally  *>h()rt  if  ilie  organ  be  vei^  low  and  near  the  bladder.  The  blood  vessels 
of  these  kidneys  are  almost  always  anomalous,  and  very  frequently  more  numerous  than 
normal.  It  is  supposed  that  the  horse-shoe  kidney  depends  upon  alinornial  proximity  of  the 
developing  organs,  with  subsequent  fission. 

Occasionally  one  or  the  other  kidney  is  abnormally  attached  to  the  surrounding  ports,  the 
left  organ  then  descending  low.trd  the  sacrum  and  npproaching  the  me<Iian  line,  ii.'i  vessels 
havmgan  anomalous  origm  and  the  ureter  being  very  short,  the  right  (kidney  freely  movable, 
with  a  normal  vascular  supply  and  ureter.  The  abnormality  thus  consists  in  a  remarkable 
degree  of  relaxation  of  the  peritoneal  covering  of  the  organ,  permitting  it  to  prolapse  and 
hang  in  a  pendulous  fashion  in  the  lower  pari  of  the  abdomen  or  even  to  enter  the  pelvis. 
Such  an  organ  is  described  as  a  Jtoatin,^  kUney,  and  can  be  pu^ttted  about  from  place  to  place 
in  (he  abduminal  cavity.      It  is  sumctiuK's  mistaken  fur  an  abdominal  tumor. 

Double  ureters  usually  result  from  congenital  division  of  the  urinar>'  tract.  They  may  be 
double  throughout  their  entire  length,  or  only  partly  so,  depending  upon  their  origin  Irom 
early  or  late  division  of  the  urinary  tract.  Doable  ureters  may  end  normally  in  tlic  bladder, 
but  in  rare  cases  they  enter  the  seminal  vesicles,  urethra,  uterus,  or  vagina. 

Not  infrequently  cases  are  observed  m  which  the  ureters  are  obstructed  by  kinks  or  folds 
of  mucous  membrane,  so  that  they  become  enormou-ily  dilated.  The  dilatutiun  of  the  ureter 
is  succeeded  by  dilatation  of  the  pelvis  of  tlie  kidney,  and  later  by  dilatation  of  the  kidney 
itself,  the  parenchymatous  tissue  uf  which  yields  to  the  pressure  of  the  accumulating  urine  as 
long  as  secretion  is  pos^ible.  eventually  becoming  transformed  into  a  sac  with  the  external 
appearances  of  a  kidney,  but  with  its  sul»tance  reduced  to  a  thin  rind  a  few  centimeters  in 
thickness,  composcrl  chiefly  nl  fibrous  tissue  Inclosing  a  few  tubules  and  glomcruUs,  and  sur- 
rounding the  .iccumulatecl  fluid.     Such  an  appearance  is  described  us  kydronephroris . 

Disturbances  of  the   Renal  Circulation. — Anemia  in  the  kidney 

may  result  from  the  gradual  obstniclion  of  the  arteries  by  the  pressure  of 
diseased  organs  and  morbid  growths ;  from  ohstruciive  endarteritis  or  from 
diseases  accoin|janied  by  arterial  contraction,  such  as  lead-poisoning,  epi- 
lepsy, tetanus,  etc. 

The  affected  organ  is  small,  bloodless,  i>alc,  and  tnay  show  signs  of  ne- 
crosis. If  the  change  occur  only  in  limited  areas  of  the  organ,  it  will  appear 
mottled,  Tinth  j^iale-colored  patches. 

The  anomic  organ,  receiving  little  blood  from  which  to  secrete  urine,  is 
in  conse(]uence  practically  thrown  out  of  .service,  though  its  power  is  prolja- 
bly  not  suspended  as  long  as  its  vitality  persists.     Profound  anemia  of  the 
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kidneys  is  accompanied  by  alteration  of  secretion,  the  urine  under  such  or- 

curastances  btcoming  albuminous. 

Renal  anemia  is  serious  only  when  ])eriistenc.  In  transitory  case^  tbe 
circulation  being  reestablished,  the  normal  condition  soon  returns.  In  per- 
sistent cases  atrophy  follows.  Degeneration  usually  begiiis  in  the  glonw 
rules,  but  soon  embraces  the  ]>arenchyma.  Fatty  metamorphosis  is  the  usiai 
form  of  degeneration.     Actual  necrosis  may  occur. 


Fig.  336. — Diagramn)ati^:  reprcsenmtion  of  the  congenital  ni;tI(omintions  of  Hkt 
(fu»fd  kidney?.)-  1,  Partial  fiisHiii  of  the  organs  nt  ilic  inferior  fxtrciniUc* ;   a,  cOBUnoo  fc«» 
of  *  hone-!>ho«:  kidney*';  3,4,  marked  fusion  of  inferior  iniemal  surfaca  ;  5,  ngino4<l  Vidnrf ; 
6.  double  kidney  (modified  from  Newnianni. 

Acute  hyperemia  of  the  kidney  may  be    toxic,  infectious,    nervotis,  or 

collateral. 

In   various  intoxications  the  elimination  of  the  f>oison  by  ihe  kidncrsis 
accom|)anied  hy  more  or  less  injun',  of  which  hyperemia  is  the  firs' 
sion.     This  is  seen  in  [►oisoning  by  ether,  chloroform,  rantharide;^,  v 
numerous  dmgs  and  lacteriaJ  tOxins,  and  possibly  by  certiin  of  the  Icukj 
mains. 

In  infectious  tiiseases  the  toxins  that  reach  the  kidney  in  the  b)ood«  as  wdl 
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as  those  produced  by  bacteria  colonized  in  the  organ,  may  similarly  occasion 
hyperemia. 

Hyperemias  of  nen^ous  origin  are  for  the  most  part  physiologic  and  occur 
in  res))onse  to  reHex  stimulation.  Kxaggerations  of  ihe  condition  may  be 
pathologic. 

Coiiattrai  hyperemia  occurs  in  consequence  of  sclerosis  of  the  aorta  and 
larger  blood  ve-s.sels,  with  loss  of  the  elasticity  normally  comi>ensating  for  the 
cardiac  impacts.  When  this  elasticity  is  lost,  the  pulsations  of  the  ht-art 
result  in  an  increased  arterial  pressure  and  pen>istenl  hyperemia  of  ihe  kidney, 
with  resulting  [lolyuria  and  structural  changes. 

Morbui  Anatomy.  —  In  active  hyperemia  the  kidney  is  slightly  enlarged, 
soft  but  elastic,  reddish  in  color,  and  its  sul)slance  moist.  Ujion  section, 
considerable  blood  escapes.  The  congestion  is  diffuse,  not  localized  in  the 
bases  of  the  pyramids. 

Ul)on  microscopic  examination  the  glomcrules  and  iniertubular  capilla- 
ries are  found  turgescent,  the  interstitial  tissue  slightly  edematous,  the  secret- 
ing I  ells  clouded  and  sometimes  degenerated,  it  being  impossible  to  draw 
any  sharp  line  between  the  point  at  which  congestion  ends  and  degeneration 
begins.  In  reality  it  seems  as  if  the  congestion  simply  accompanied  the 
degeneraiion,  the  two  depending  upon  the  sante  cause. 

In  persistent  toUaleral  hjiieremia  the  effect  of  the  increased  blood- 
pressure,  together  with  the  occurrence  of  some  sclerotic  changes  in  the  ves- 
sels, results  in  rupture  and  occlusion  of  caf>illaries  with  loss  of  glomerides 
and  atrophic  changes  in  the  organ  similar  if  not  identical  with  those  observed 
in  arteriosclerosis  (^.  r.). 

Morbiit  Phy5wlo^\ — Hyperemic  kidneys  secrete  urine  which  may  contain 
some  red  blood  corpuscles,  a  trace  of  albumin  and  .soft  cylindric  bodies, 
resembling  tube-casts,  known  as  tylindroids. 

Passive  Hyperemia  of  the  Kidney  (Cyanotic  Induration). — This  isavery 
common  and  important  accom[taniment  of  those  conditions  in  which  the 
venous  blood-pressure  is  elevated.  It  occurs  in  valvular  heart  disease,  in 
chronic  disease  of  the  lungs,  in  thrombosis  and  other  obstructions  of  the 
vena  cava,  and  also  results  from  the  pressure  of  morbid  growths  upon  the 
veins  of  the  kidney. 

Morbid  Anatomy.  —  In  the  rare  acute  rf/yf'j  rcsultin^^  from  venous  throm- 
bosis, etc.,  the  vessels  of  the  organ  become  suddenly  distended  with  venous 
blood.  The  kidney  is  then  larger  than  normal,  dark  in  color,  and  soft  in 
consistence.  The  capsule  strips  off  readily,  the  cut  surface  drips  with  blood, 
and  on  the  surface  of  the  section  the  bleeding  cut  veins  can  be  seen.  Sub- 
capsular hemorrhagic  spots  are  also  present.  The  chief  congestion  occurs 
abiDut  the  bases  of  the  pyramids,  but  the  entire  organ  may  be  filled  with 
blood. 

When  examined  microscopically,  the  important  changes  consist  in  turges- 
cence  of  the  vessels  and  numerous  extravasations  of  blood  into  the  ca[isules 
of  liowman  and  into  the  tubules. 

The  chrome  cases  are  rather  less  marked,  for  the  length  of  lime  during 
which  the  condition  has  |>ersisted  makes  |)Ossible  the  establishment  of  numer- 
ous collateral  venous  trunks  by  which  the  blood  fmds  a  more  ready  exit. 
The  organ  is  enlarged  and  usually  somewhat  edematous.  There  are  no  sub- 
capsular hemorrhages.  The  capsule  strips  less  readily  than  in  the  acute 
cases,  the  cut  surface,  while  moist  with  blood,  bleeds  less  than  in  the  other 
form,  and  dilated  veins  are  not  conspicuous.  The  appearances,  both  macro- 
scopic and  microscopic,  will  be  modified  by  the  duration  of  the  lesion  and 
the  degree  of  venous  olwtruction  present.  In  ordinary  cases  depending 
upon  cardiac   lesions,  as  time  goes  on,  the  kidney  becomes  more  and  more 
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changed  to  accommodate  itself  to  the  congestion,  this  change  consisting  bfgd^ 
in  hyperplasia  of  the  inlertubular  connective  tissue,  by  which  greater  suppofl 
is  afforded  to  the  distended  veins.  The  vessels  are  dilated  and  gape  whcc 
cut  ;  their  walls  are  thick.  The  organ  in  this  tniiuraUt/  sta^c  appears  allelic 
larger  than  normal,  is  dark  and  cyanotic^  or  pale  if  much  connective-iisBoc 
contraction  has  occurred.  To  the  touch  it  is  distinctly  indurated.  Tbc 
surface  is  likely  to  h^  roughened  and  pitted  from  newly  formed  bands  of 
connective  tissue  within  the  organ,  which  draw  upon  the  capsule.  U  Ai 
induration  be  marked,  the  capsule  does  not  stnp  off  readily. 

Microsco[)i(aIly  can  be  noted  the  increase  of  connective  tissue.  Some 
of  the  epithelial  tells  of  the  tubules  are  fatty  degenerated  or  atrO|)htt, 
especially  in  the  straight  tubes  of  the  n»edullary  substance.  Hctc  ind 
there  a  glomernle  is  seen  to  be  destroyed — transformed  into  honio^cneoiB 
or  slightly  granular  detritus — but  the  greater  number  of  glomerules  arc  nor- 
mal. I'ubules  connected  with  the  destroyed  gloraerules  are  found  lo  le 
atrophic.  Hyaline  tube-casts  occur  in  some  of  the  tubules.  Brownish  pig- 
ment-granules  resulting  from  hemolysis,  and  souietinies  crystalline  pigtncOL, 
occur  in  the  epithelial  cells  and  in  the  tubules. 

Morhtii  Physioio)^'. — In  chronic  (>a.<isivc  congestion  of  the  kidney  toe 
quantity  of  urine  secreted  is  diminished.  It  contains  a  larger  or  snuttcr 
number  of  red  and  white  blood  corpuscles,  some  albumin,  and  few  hyaline 
tube-casts. 

When,  from  cither  active  or  jjassivc  hyj>ercmia  or  because  of  disease  of 
the  vesseb  of  the  kidney,  the  blood-pressure  in  the  capillaries  beccma 
greater  than  can  be  borne,  hemorrhages  occur. 

TTiese  bcmorrhagcs  arc  usually  minute,  and  may  be  interstitial   or  ii  ; 
former  case  the  intcrtubtilor  capillaries  rupture  and  the  blood  escapes  ii> 
the  tissue,  where  its  collections,  irregular  in  sire  and  extending  along  thi:  ; 
be  seen  with  the  microscope,     Thc&e  UtUe  coUectiotis  of  blood  are  soon  removed  Nv 
processes. 

When  tht*  tiemorrhage  Is  tntnttihulir.  it  probably  depends  upon   ibe  ru    :  .  ApdtarA 

in  the  gininenile  and  the  escape  of  blood  into  Bowman  b  capsule.     The  1  •  ^  to  f«n 

small  amoimts.  flows  down  the  tubule,  and  the  blood  corpuscles  arc  founi.:  . ^ _.:„... i  ^nd  »•»- 
paratively  unchangird  in  the  urine.  When  in  more  coosidernble  amounts,  it  t\\\s  the  rii^"^ 
coagulates  within  them,  and  appears  in  microscopic  sections  as  yetlowisli  streaks  I'^tr  cuanis 
someiimcs  escape  entire  into  the  urine,  constituting  what  are  known  a-«  hL^.^i'^^a.  Him 
retained,  the  coagulum  is  slow! V  attsorbcd.  the  hemoglobin  of  (he  corpuscles  t>eiDg 
out  and  finding  its  way,  probably  in  a  changed  form,  into  the  cpitheliid  cc)U  of  the 
where  it  appears  as  a  yellowish  droplet. 

Inlratuhular  hemorrhages  can  also  occur  from  rupture  of  the  tubules  in  intcrsiltal  bo- 
orrhage. 

Colleciions  of  pigment  in  the  kidney  resulting  from  any  cattse  are  sometimes  dr3rfil*e«l  « 
pigment  infarcts. 

In  cases  of  active  hemolysis  with  rapud  elimination  of  hemoglobin  through  thr  ktdr 
common  to  have  the  hemoelobin  accumulate  in  drops  in   the  epithelul  celU  of  liw  i  i 
Cr)*stals  of  hcmoglnhin  may  also  collect  in  the  tubules — htmoglohin  ifr/ar^ti. 

The  modified  pigment  known  as  hilinthtH,  when  present  in  exci-ss  in  the  blood  pla-n..< 
also  excreted  by  the  kidney,  and  appears  as  larger  or  smaller  granules  in  i'—     ^  " 
of  the   uriniferous  tubules.      Crystals   are    rarely   seen,  except  m  ictrrm^ 
pigment  accumuhitions  of  the  kidney  occur  more  frequently  in  the  cortical  -'.    -  i 

and  in  the  medullary  substance  in  infants. 

Arteriosclerosis  of  the  Kidney. — The   blood  vessels   of   the   r-~--   -  * 

being  all  and  ctnially  alTccied.  the  interesting  changes  chatactcn- 
process  are   not   etjually  disiributed,   and  the  kidney  becomes  irrc^iuin. 
affected,  [jresenting  a  varied  appearance. 

FMohgy. — Senility,  gout,  lead-poisoning,  alcoholism,  and  syphilis  ane  the 
most  frequent  causes. 

Morhid  Anatomy. — The  gradual  occlusion  of  the  vessels  caused  bv  t'r- 
oljstniction  is  responsible  for  the  changes  in  the  organ.     When  the  ot^n 
tion  of  a  small  vessel  is  sufficient  to  incapacitate  it  from  nourishing  the  Cusue 
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which  it  supplies,  atrophy  of  that  part  of  the  parenchyma  follows.  The 
first  change  is  observed  in  the  glonierule,  which,  losing  its  noniial  nuilberrj' 
a])pearance  hy  the  disa|>pearaiice  of  the  mirlei  of  its  cells  and  by  its  imper- 
vioiisncss  to  the  ])assage  of  blood  throuj^h  its  capillary  tubes,  becomes  trans- 
formed into  a  homogeneous  or  slightly  granular  mass.  It  the  sclerotic 
process  involves  a  very  small  vessel,  only  one  glomerule  may  show  the 
change;  but  if  nn  interlobular  artery  be  affected,  all  the  glomerules  in  its 
distribution  will  be  altered - 

Because  of  the  imperviousncss  of  the  glomerule  the  blood  of  the  afferent 
vessel  em])ties  directly  into  the  efferent  vessel,  and  in  cases  in  which  many 
glomerules  arc  destroyed,  the  blood  seeks  an  entirely  new  course,  by  which, 
instead  of  passing  through  the  intertubular  capillary  network,  il  enters  the 
larger  veins  from  the  widely  dilated  arttrtoltt  reefer  of  the  medullary  sub- 
stance. 

The  susjjension  of  glomerular  function  seems  to  be  invariably  followed 
by  atrophy  of  the  consequently  useless  uriniferous  tubule,  to  which  it  sup- 
plied water,  and  in  microscopic  specimens  these  elements  can  be  found  much 
contracted,  the  cells  reduced  in  bulk,  their  siriations  and  individual  pecu- 
liarities lost,  and  the  whole  tubule  reduced  to  the  size  of  Menle's  loop,  or 
sometimes  even  to  that  of  a  hlood  capillar)'.  The  remaining  functional 
glomerules  aj^jx-'ar  to  be  increased  in  size.  The  loss  of  kidney  substance 
resulting  frou>  the  local  atrophit  changes  causes  the  formation  of  depressions 
upon  the  surfa<*e  of  the  organ  rorres|»onding  to  the  lost  tissue.  The  external 
api>earanLe  of  the  organ  thus  becomes  (piite  chLiracleristic. 

In  general  it  may  be  said  that  the  arteriosclerotic  kidney  is  smaller  than 
normal,  firm  from  loss  of  parenchymatous  elements  and  from  retention  of 
the  fibrous  elemenis.  Its  external  surface  is  marked  by  pits  and  sulci  corrc- 
s])on(ling  to  the  atrophic  areas.  It  may  be  |}Ossible,  with  the  naked  eye,  to 
observe  sclerotic  changes  in  the  larger  vessels,  and  at  the  medullary  pari  of 
the  organ  vessels  that  should  be  small  and  inconspicuous  ap]iear  pronnnent, 
dilated,  and  stiff.  The  capsule  can  be  removed  without  much  difficulty, 
but  the  exposed  surface  is  grjnular*  pitted,  and  fissured. 

PiUhoh^ic  Histoh^'. — Microscopically  the  changes  in  the  blood  vessels 
are  usually  evident.  Both  destroyc<J  and  hypertroiihied  glomerules  arc  con- 
spicuous, as  are  also  the  atrophied  tubules.  \x\  uncomplicated  cases  of 
arteriosclerosis  the  connective  tissue  of  the  organ  is  probably  not  really 
increased,  though  it  seems  to  be  because  oi  the  loss  of  parenchyma. 

Many  of  the  tufts  are  surrounded  by  greatly  thickened  t  apsules,  the  sig- 
nificance of  which  is  not  clear.  'I'hese  capsules  contract  upon  the  destroyed 
glomerules,  reducing  them  to  smaller  and  snxaller  size  until  they  are  repre- 
sented by  small  fibrous  nodes. 

Remembering  that  the  causes  which  lead  to  arteriosclerosis  also  bring 
about  chronic  inierMitial  nenhrilis,  it  is  unwise  to  attribute  all  the  changes 
obsfer\'ed  in  the  arteriosclerotic  kidney  to  the  alteratjoivs  of  circiilarion. 
Some  of  them,  and  especially  any  real  increase  in  ihe  connective  tissue 
present,  may  de|K*nd  upon  chronic  inflammation  of  the  organ. 

It  is  very  common  to  fmd  collections  of  lymphocytes  in  the  atrophic 
arteriosclerotic  areas.     7'heir  significance  is  not  understood. 

Pathoiogic  Physwlo)^-. —  The  loss  of  glomerules  and  the  atrophy  of  the 
associated  tubules  necessarily  diminish  the  secretory  power  of  the  kidney. 
As,  however,  what  remains  of  the  kidney  structure  is  com|»arativcly  normal, 
il  is  able  to  maintain  its  function  almost  indefinitely.  It  becomes,  therefore, 
a  condition  that  contributes  toward,  rather  than  occasions,  serious  trouble  to 
the  patient. 

Infarcts  of  the   Kidney. —  The  peculiar  manner  in  which  the  inter- 
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lobular  arteries  of  the  kidney  terminate  almost  without  anastomoses  'i 
efferent  vessels  of  the  glomerules  is  jiarticularly  predisposing  to  the  ivi 
of    whatever  emboli    enter   them.      For   this   reason    single    and    mui 
mechanical  and  intectious,  emboli  are  all  ver)'  frequent  in  the  kidnej-s. 

Anemic  Interctloni. — Tlioc  result  from  fmlK.li^m  of  Rrtrnc*  which  li- 
by  whLli  cQll.iti'ral  circulation  can  be  estabhsbed  and  Utc  mtegriiy  of  the  :  '■  -lari 

ITie   anemic-    infiirct   is   oue    uf  the  easiest   conditions  lo  rr-.  i--  nAkot  nf. 

according  to  iu  agr,  ti  iij.iptnirs  -Ah  a  sliglitly   t-lt-vatrd.  distinciU  i    pahr-cnlond 

;irea.  dUtincily  visible  licneath  the  copsult- ;  or  wlicn  older,  a'»     ■  >  u»t*»£lcA  of- 

cumscribcd.  }»iile-yellow.  gray,  sometimes  nearly  while  ^J^t'A.  When  inci^cU,  thn  lui^^rt.-* 
nrra  is  found  to  be  ihc  basr  of  a  cnnic-shaped  nrra  of  dcgcners trd  lis^^ii^.  ih«-  hlij«Ki'»uf}iit 
of  which  ha!i  been  ••liut  off  by  uii  embolus  lodged  al  ttic  a(>irx  of  ih*-  a  tinie  tcy«ad 

It.     Thi-  intircl  is  usually  surrounded  by  a  red  line  that  corresponds  i.  Timatory  n** 

lion  in  the  heaUhy  lissuc  ^nrruunding  the  infarct.      If  Ihc  tissue   Itc  c\.\  iicToi<:OfUcal>T 

it  is  found  that  tht*  anemic  tissue  first  shows  a  cellular  change  resembliog^  cloudy  swelling  \ra.\ 
that  it  soon  falls  into  a  condition  of  congLilation  necrosis  in  which  the  ctitLt  itrc  rrprraento^l'i 
moleeitlar  debris  containing  the  fillers  of  prcttistmg  connective  tissue  In  Ihc  courh'  c< 
time  the  reaciion  of  the  dcviiaiitcd  livsuc  upon  the  he:iUhy  bringv  about  n  pn>lJiient^<B  <f 
connective  tissue  which  contracts  and  squeezes  upun  the  infarct;  this  in  turn  !••■ 
and  smaller  from  the  absorption  of  its  necrotic  tissue  unld  ulttmateiy  no 
time  the  surf;ice  of  the  kidney  is  pitted  by  a  rather  »!eep,  somi-whnt  sicl  .. 
upon  section,  is  seen  to  be  produced  by  a  thick  band  of  ■  Mssur  t-Ateiiding 

less  dceplv  through  the  orp.in.  pcr|«-niiiculariv  tvi  the  extern 

Bemorrhagic  inf^rottoa  of  the  kidney  differs  from  an>:iii:.  .  lioq  in   that  tJii 

tissue  is  saturated  with  blood  which  causes  it  to  be  dark,  red  and  swollen  Id  apprarjAc 
The  shape  of  the  aflccted  area  is  the  same,  and  in  the  course  of  linne  th«-  dc«tructio«i  yd  iht 
erythrocytes,  the  transformation  of  their  hemoglobin  into  hemosiderin,  ant]  Uac  ohsocptioa  c4 
this  pigment  transform  the  originally  hemorrhagic  infarct  into  what  i&  lo  all  Kppeamiosai 
anemic  infirct.     'ITie  'iubsfciiient  stages  are  the  same. 

Infectious  embolism  of  the  kidney  adds  to  the  descril>ed  chftnges  the 
lesions  peculiar  to  the  bacteria  contained  in  the  emboli — ihat  is,  ahjccss, 
tubercle,  etc.  The  most  fret]uent  infectious  emboli  cotne  from  the  carduc 
valves  in  malignant  endocarditis,  and  in  most  cases  carrj-  with  them  pyogenic 
bacteria.  Metastatic  abscesses  result,  and  the  infarction  is  ultitnatclv  entirely^ 
obscured  by  suppuration. 

MlUaxy  metaitatic  ab*C«uet  result  from  (he  dissemination  througti  ih<_-  b|.> 
infectious  emljoli^sins;li-  bncteriu  or  small  groups  of  them.     These,    when    re 
kidney,  produce   sm.\ll    focal   intlammaiions — milLiry  xibsceixes.     T"liey   vnr^     •"    - 
smallest  dot  to  a  millet  seed,  nnd  usually  occur  about  the  small  veins  or  in  i' 
glomerules.     Sometimes  the  bacteiia  grow  in  masses  in  the  capiUary  loop> 
and  obstruct  them,  at  limes  causing  an  accumulation  of  cellular  exudjite  in    i)i> 
spaces  and  destructicin  of  ihe  epillieli:il  covcrinj;  of  the  glomerules.     LMiuniitrlv  .x  < 
of  purulent  infiltration  is  found  to  surround  the  entire  glomerule.  extending  \ 
directions,  anrl  invading  the  interlobular  tissue.     The  epithelial  cells  in  the  lulu, 
ous  to  the  inflammatory  area  show  marked  changes,  and    many  undergo  nrcr<  • 
des(|uamatcd.     The   pus-cells   may  invade    the   tubules    themselves,  and   some   may   c^ajx 
with  the  urine. 

The  m.ijorily  of  these  little  abscesses  no  doubl  heal  by  the  simple  absorv--"  '■•'  ••*-   *'■ 
and   destruction   of    the    bacteria.     Sometimes   they   sprcitd  and    lead    to 
destruction  of  the  entire  organ,  producing  a  lesion  similar  to  the  so-calh  m 
The  escape  of  the  bacteria  through  the  kidney  into  its  pelvis,  or  the  exiensiv'U  \A  ibc  luiliir.- 
mntory  process  direcdy  to  the  pelvis  of  the  kidney,  leads  to  the  condition  known  as /rr.V 

Pathohj^ic  Pkjrrialosnr. — Tlie  function  of  the  kidney  is  impaired  according  to  the  rt% 
of  the  lesions  present.     \s,  however,  considerable  portions  of  the  secreting  suh^^tance  cf 
kidneys  can  be  removed  by  experiment  or  disease  witlioul   malertal  danger  fron  impe^r 
excretion,  no  important  constitutional  symptoms  may  lie  observed. 

The  urine  may  contain  S4>me  blond  and  albumin  which  enter  from  the  diseased 
of  abscess  (ormiitton.  pus  may  t>c  present  in  the  unne. 


Nephritis;    Inflarnmation   or   Degeneration  of   the    Kidney 
Bright's  Disease. — The  kidneys  form  the  thief  avenues  for  the  eUmiiw 
tion   of  many  toxic  sult.stances  dissolved,  but   not   desiroved,  in   the  blood" 
Through  their  delicate  capillary  glomerules  and  tubular  e]>ithetial  ^yWs 
the  greater  j)art  of  the  surjihis  water  and  effete  materials  ot  t' 
better  illustration  of  the  importance  and  activity  of  the  orgu. 
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than  that  furnished  by  the  observation  of  the  suspension  of  their  function  in 
the  course  of  firii(ht^s  ifistase  or  ttfphritis. 

The  true  nature  of  nephritis  is  not  known.  The  cases  vary,  some  appear- 
ing purely  degenerative,  others  more  distinctly  inflammatory  in  nature, 
depentling  upon  the  variety,  severity,  and  duration  of  the  case.  One  must 
bear  in  mind,  however,  that  the  kidney  is  an  organ  almost  jiurely  parenchy- 
matous in  sinirture,  so  that  its  indammatory  lesions  difTer  from  those  of 
organs  rich  in  connective  tissue;  also  that  the  function  of  the  orj^in.  Iicing^ 
essentially  excretory,  the  tendency  is  for  its  cells  to  take  \\\\  from  the  blood 
tho«e  very  substances  that  jiroduce  the  degenerative  changes. 

Etiology. — A  more  or  less  marked  nephritic  change  occurs  in  nearly  all 
the  infectious  diseases,  where  it  may  dcfjend  either  upon  the  presence  of 
micro-organisms  in  the  substance  of  the  organ,  as  in  sejuicemia  ;  ui>on  the 
elimination  of  loxins  from  the  blood,  as  in  diphtheria  ;  or  upon  the  general 
systemic  disturbances  due  to  high  fever  and  altered  metabolism.  Toxic 
substances,  such  as  cantharide^,  turi»cnLifie.  phosphorus,  etc.,  produce  marked 
alterations  of  the  kidneys,  beginning  in  hyperemia  and  ending  in  degenera- 
tion. 

One  of  the  first  indications  of  damage  is  found  in  the  [iresence  of  serum- 
albumin  in  the  urine,  as  well  as  in  the  fact  that  the  t"iinc  lion  of  the  organ  is 
disturbed,  so  that  a  diminnlion  in  the  Lirinary  excretion  occur>i. 

Acute  parenchymatous  nephritis,  acute  nephritis,  acute  hematogenous 
degeneration  of  thekldney,  or  acute  tubular  nephritis,  is  one  of  the  renal 
diseases  in  whith  certainty  of  classification  fails.  It  is  a  jiarcnchymaloiis 
disease  with  all  the  appearanies  of  cellular  degeneration,  but  at  the  same 
time  is  accomfianied  by  congestion  and  various  cellular  changes  that  make  it 
appear  as  an  inflammation.  Its  degenerative  character  is,  furthermore, 
shown  by  the  fact  that  it  accom|ianies  or  follows  conditions  predisposing 
rather  to  degeneration  than  to  inflammation, 

Efuf/i\Q\ — The  disca^e  somelimcs  CHcur^  in  individuals  who^c  apparently 
normal  condition  affords  no  exjilaration  for  it.  More  rre<pifiitly,  however,  it 
occurs  in  those  already  sufiering  from  such  constitutional  disorders  as  dia- 
betes, gout,  icterus,  etc.  ;  or  in  those  acutely  ill  from  the  infectious  diseases, 
especially  diphtheria,  scarlatina,  variola,  measles,  croupous  pneumonia, 
tyi>hoid  fever,  erysiijelas,  seplicentia.  pyemia,  saprcmta,  cholera,  acute  in- 
flammatory rheumatism,  yellow  fever,  relapsing  fever,  etc. 

It  also  occurs  after  the  ingestion  of  certain  poisons,  such  as  corrosive  sub- 
limate, arsenic,  phosphorus,  cantharides,  petroleum,  chromic  acid,  etc. 

These  facts  explain  the  tendency  to  consider  the  lesion  a  toxic  degenera- 
tion rather  than  an  inflammatory  condition,  for  in  all  the  causes  mentioned 
it  prolxiblv  rcsiiUs  from  the  endeavor  to  eliminate  some  poison  circulating  in 
the  blood. 

CoUt  and  exi>osure,  which  at  times  seem  to  be  exciting  causes  of  the 
affection,  may  operate  solely  by  increasing  the  functional  activity  of  the 
organs  to  so  marked  a  degree  that  an  intoxication  through  which  the  patient 
might  have  ]>assed  in  safety,  l>econiing  douliled  in  its  intensity,  acts  destruc- 
tively upon  them. 

'Ilie  morhiii  tiHatotin'  of  acute  parenchymatous  nephritis  will  vary  accord- 
ing to  the  degree  of  damage  done.  Indeed,  the  changes  found  in  fatal  rases 
may  ajvpear  so  insignificant  that  one  is  temptt.*d  to  think  the  organ  normal. 
More  freijiiently,  however,  the  kidneys  are  more  or  less  enlarged,  sometimes 
even  to  doulilc  their  nonna]  size.  They  are  usually  congested,  red  in  color, 
feel  softer  than  normal,  and  are  more  or  less  edematous.  ITie  capsule  is 
smooth  and  loose. 

When  incised,  the  organs  arc  usually  juicy,  bloody  fluid  escaping  and  ob- 
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scuring  the  cut  surface,  upon  which  bleeding  vessels  tan  }>e  seen.  \^Krrt 
the  cut  surface  is  freed  of  blood  by  scraping  or  washing,  a  nvirked  riitlcrmtt 
between  the  cortical  and  medullary  portions  is  observed. 

The  cortex  is  usually  jale  gray  or  grayish-red  in  color,  while  the  me<i«lU 
is  dark  red.     The  pale  color  of  the  cortex  depends  upon 
atfected  cells  and  the  pressure  they  exert  upon  the  cajiillarics  i  '■ 
so  rendering  the  cortex  aneniic.     *I'he  less  marked  swelling  ot'  t:  a 

the   larger  size  of  its  vessels  permit  the  medulla  lo  remain  con^  \ 

yellowish  tinge  of  the  cortex  usually  depends  upon  fatty  change  of  ti- 

When   the  cut  surface   is  closely  examined,  the  gJomeniles   nwy  , 
tinctly  seen  as  red  dots.      II.  however,  they  are  not  congested  or  thcr    i 
sules  filled  with   inflammatory  exudate,  it  may  be  inipossil>le    to  see  )XiCi\^ 


Fk;.  337. — Acute  piircQchymatous  nephritis  (cfltwrhal) :  #.  Tul»ule  denuded  of  a  Unp 
pari  of  its  epithelium  ;  h,  cells  in  a  condiitun  of  tlcge Aeration ,  €.  moss  of  dcMjummated  ccUs  • 
a  tubule. 


The  capsule  of  the  organ  strips  off  readily,  leaving  a  smooth,  (iaic,  purplish, 
shining,  translucent  surface,  marked  with  small  veins. 

In  very  pronounced  cases  the  cortical  substance  may  contain  small,  irreeu 
larly  shaped,  scattered,  whitish  or  yellowish  areas  of  irreguUrly  disinbuit^l 
fatty  metamorphosis  of  the  cortex.  When  considerable  fatly  metainoryihov- 
is  present,  little  fat-droplets  appear  upon  the  moist  cut  surface  of  the  kidncs 

Paihoh);ic  Ilistoiogv. — The  microscopic  appearances  and  distribution  ot 
acute  nephritis  also  ^'ary  in  different  cases,  sometimes  seeming  to  affect  chielh 
the  glomeailes  {giomeruhnephritis)^  sometimes  l>eing  chiefly  sealed  in  iK* 
convoluted  tubules  {tuhuhnephritis)^  and  sometimes  affecting  all  the  j«n.i»- 
chymatous  substance. 

When  the  ,^Iomerules  of  the  kidney  are  most  markedly  affected,  the  I^uoo 
is   called  ^iomeruhnephritis.     It   is  most   frerjttent  in  scarlatina    '     ■ 
theria.     The  cajisular  space  is  usually  filled  with  inflaminator)-  pro*- 
sisling  of  desquamated  and  more  or  less  degenerated  gloniern!; 
epithelium.  leukocytes, er)ihrocyles, and  granular  matter,  moM i 
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though  sometimes  fibrinous  tn  nature.  The  cells  may  show  a  granular  de- 
generation, or  may  Ue  in  a  condition  o{  fatty  metamorphosis.  If  the  de- 
slructive  protesscs  ha\c  not  ]«rogrL'ssed  too  far,  it  may  be  found  that  pro- 
liferation of  the  u|iiiheliLmi  lia.s  i)rercded  desqiiamalion  and  ncLTosis.  lliis 
will  be  bhown  by  the  presence  of  karyokinctic  changes  whirh  indicate  regen- 
erative efforts  at  the  replacement  of  lost  cells.  The  number  of  erythrocytes 
is  variable,  and  may  be  taken  as  an  indication  of  the  extent  of  the  vascular 
injur}*.  The  cscai")Cii  blooil  fills  up  whatever  space  remains  within  the  capsules, 
and  flows  down  the  tubule,  where  it  coagulates  in  little  cylindcn*  corres])Ond- 
ing  to  the  interior  of  the  tiibnle.  Here  arc  formed  the  *'  blood-rasts  "  some- 
times found  in  the  urine. 

The  glomerular  capillaries  may  be  full  of  blood,  or  may  contain  many 


FlO.  338. — Acuie  parenchymatous  ncpliriti*.  scarl.itmal  variety,  'llie  illii«ir.ilinit  slmws  ft 
fjlomtTuli:  whose  c.ip>iulnr  space  is  nearly  obliterated  hy  an  accumul.ition  of  leukocytes,  des- 
quamated epithelium,  proliferated  epithelium,  and  cellular  and  fibrinous  exudate.  Most  of 
the  tubules  in  the  immediate  neighborhood  were  nearly  normal. 

leukocytes.  Very  frequently  larger  cells  with  fatty  degenerated  protoplasm 
and  fragmented  nuclei  are  found  wiihm  the  capillaries.  'I'hese  somewhat 
resemble  fatty  degenerated  leukocytes,  but  arc  probably  detached  and  degen- 
erated endothelial  cells. 

Disease  of  ihe  glomeniles  alone  is  a  rare  condition.  More  fret^uendy 
combined  glomerular  and  tubular  changes  are  present,  and  in  the  common 
form  of  jarcnchymalous  nephritis  the  majority  of  the  glomeniles  escape,  while 
the  tubules  suffer.  For  this  reason  the  term  acute  tubular  tuphritis  has  some- 
times been  used.  By  most  clinicians  and  pathologists,  however,  the  cases 
are  known  as  acute  parenctiymatous  nephritis  or  acute  catarrhat  nephritis, 
according  to  the  variety  of  change  present.  The  uriniferous  tubules  are 
more  frcipicntly  affected  high  up — that  is,  in  the  convoluted  tubules — than 
elsewhere,  though  in  the  particular  forni  know  as  catarrhal  nephritis   ihe 
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epithelium  as  isct  down  as  the  collecting  tubules  Ls  profoundly  altered,  and 
frequently  desquamates,  leaving  the  tubules  bare. 

The  cellular  changes  observed  in  the  tubules  oi  the  kidney  vary  accord- 
ing to  the  kind  and  severity  oi  the  ])rocess.  Thus,  in  the  intoxication  of 
diphtheria,  ricin,  abrin,  cantharides,  chromic  acid,  and  corrosive  sublimate, 
there  may  be  more  or  less  localized  necrotic  foci,  which  become  apparent 
upon  microscopic  examination  as  areas  in  which  the  cells  nolonger  stain  well 
and  in  which  the  nuclei  are  fragmented.  The  irregular-sized,  scattered, 
nuclear  fragments  frequently  show  a  marked  affinity  for  certain  stains,  notably 
methylene-blue.  The  [irotoplasm  of  the  necrotic  cells  may  be  granular  or 
hyaline,  sometimes  splitting  up  into  irregular  hyaline  blocks. 

In  a  far  greater  number  of  cases  the  action  of  the  circulating  {>oisons 
causes  a  more  general  process,  involving  fwiris  or  even  the  whole  length  of 
the  tubules. 

In  mild  cases  the  cells,  chiefly  of  the  convoluted  tubules,  show  cloudy 
swelling  ;  or  the  cloudy  swelling  may  involve  nearly  every  cell  in  the  kid- 
ney, extending  the  whole  length  of  the  tubules.  In  more  severe  cases  the 
cellular  change  is  fattv,  the  metamorphosis  being  first  observed  in  the  con- 
voluted ttibulcs,  nevt  in  Henle's  lubulcs,  and  lastly  in  the  collecting  tubules. 

When  the  cells  of  the  kidney  are  in  a  state  of  cloudy  swelling,  the  organ 
is  translucent,  grayish,  anemic,  and  somewhat  enlarged;  when  fatty,  the 
yellowish  color  of  the  fat  is  distributed  in  streaks  and  spots  throughout  the 
kidney. 

Micros^'opitally,  ciondy  swelling  causes  the  cells  to  apj)ear  enlarged  and 
abnormally  granular.  They  may  show  retrogressive  changes  of  the  nucleus. 
Sometimes  a  hydropic  condition  is  added,  so  that  the  protoplasm  becomes 
vacuolated.  The  cells  usually  remain  attached  to  the  basement-membrane. 
Fatty  degeneration  when  present  is  unmistakable,  though  sometimes  the 
occurrence  of  small  pigment-granules  in  the  cells  may  occasion  some  doubt. 
The  fatty  change  is  most  noticeable  in  the  convoluted  tubules,  but  may  also 
occur  lower  down. 

Nephritis,  in  which  the  cells  are  desquamated  and  removed  from  the  kid- 
ney, is  described  as  catarrfuU  or  tin^uamatiiff.  The  cells  escape  with  the 
urine,  but  may  be  so  altered  by  the  disease  that  when  subscfjuently  found  in 
the  urine  they  may  be  unrecognizable.  Yo  such  fatty  degenerated  cells  the 
name  compouiui )iranuh-  (v/A  is  frequently  applied. 

In  such  cases  an  efTbrt  at  regeneration  is  manifested  by  kari'okinetic  changes 
in  the  nuclei  of  tlie  remaining  cells,  so  that  after  severe  attacks  of  acute 
parenchymatous  nephritis,  with  marked  destruction  and  desquamation  of 
ceils,  the  kidney  may  be  comiiletely  restored. 

In  [larenchymatous  i^ephritis  the  cells  are  the  chief  stnirtnral  elements 
aflected,  but  cases  studied  microscopically  always  show  some  changes  of  the 
interstitial  tissue  and  are  acconqvanied  bv  the  collection  of  products  of  in- 
flammation in  the  tubules.  I'hese  usually  form  cylinders  that  arc  described 
as  urinary  cylinder*,  or  more  familiarly  as  tube-casts. 

Tiit)c-ca»ts  are  of  various  cornpiwilion.  Thcv  somrlimcs  cunsiHl  of  pcrffctly  Ininspiirent 
hyaline  sulntunct:.  supposed  to  be  similar  lo  fihrin,  and  ure  then  called  hralinf  casts.  Their 
subslancc  is  adht-sive.  nnd  lo  thrm  adheres  molecular  mattrr  resulUng  from  ccllul.ir  dcgcocm- 
Iton'*.  pigment  molecules,  minutr  crystals,  ilrsqujmuted  rrnnl  i-ells,  IcuV.ocytes.  etc. 

M/rcvf'CiUis  are  formed  by  the  cvi^ulation  of  extmvnsatcd  hinod  in  !he  uriniferotis  tuliules. 
Sometlmei  the  entire  epithL-fial  lining  of  n  tubule  is  dcsquamntftl  for  M>me  distance,  and  suc- 
ceeds in  cscnpmg  from  Ihc  tubule,  forming  ef>tthfihil  casft.  .Sometimes  hyalin«.*  casts  arc  called 
epith'-Iial  when  epithelial  cells  adhere  to  them. 

The  parenchymatous  dep?ner.ui«'n  of  the  renal  cclU  also  seems  to  result  in  the  CNudation 
from  their  cytopla.sm  of  minute  frranidrs,  which  collect  in  the  tubules  nnd  fnrm  more  or  less 
complete  moulds,  which,  when  later  ot>*erved  in  the  urine,  arc  known  as^ntmu/ar  easfs.  When 
these  are  compo&ed  of  very  fine  roolecuUr  matter,  they  are  usually  S|H.*citically  denoniinated 
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paie gmtiutar  casts.  When  the  granules  iirc  coarse  and  are  nol  so  iiiucli  (hi:  restili  of  the 
conglomeration  of  albuminous  as  of  fatty  molccult:<i.  the  larger  d.-irkrr  granule  form  dark 
gruKuUr  i-iisfs.  In  chronic  nephritis,  both  parrnchymaiuu!»  and  inlerstitLU.  but  esv>ecially  In 
the  iiitcrittitial  form  uiid  m  amyloid  disease,  a  peculiar.  >olid.  transhiccnt  cylinder  of  slightly 
yellowish  color  and  slightly  briltlr  consistence  is  occa.>l-in.illy  seen — thi-  uuix^  coif,  Somc- 
tinu's  theic  react  typically  to  the  todin  test  for  amyloid  siit>!iiaiicc. 

A  microscopic  study  of  the  urine  in  nephritis  is  of  extreme  diagnostic  importance,  as  by  it 
ooly  can  be  discovered  what  form  of  kidney  disease  exists;  and  very  often  n  corrrcl  judgment 
of  the  nature  and  extent  of  the  proic«  can  be  ascertained  from  such  an  examination. 

In  acute  parent. hyiiiatous.  nqihriiis  there  are  few  allcrations  otitside  of  the 
glonienilcs  and  Hihiiks  of  the  kidney.  In  cases  in  which  the  changes  are 
acute  and  the  kidney  considerably  swollen,  distended  vessels,  edema  of  the 
cellular  tissue,  and  occasional  fiUrin  and  corpuscular  deposits  are  ohscrved  in 
the  stroma  of  the  kidney.  'Ihese  serve  to  sejiarate  the  tubules,  and  may 
lead  one  lo  infer  lliat  the  connective  tissue  is  hyperplastic,  'I'he  inflamma- 
tory edema  is  |)robably  infectious  in  origin. 

When  this  condition  is  marked  and  the  round-cell  infiltration  is  consider- 
able, the  term  inflammatory  fiifina  is  used  to  describe  it.  The  rcUular  infil- 
trations are  usually  observed  near  the  capsule  in  the  neighborhood  oi  the 
vena  slelbta  and  along  the  lines  of  the  interlobuiar  veins.  There  are  fre- 
(|uent  infiUrations  in  the  l>oundar>'  layer  of  the  cortex. 

In  diphtheria  these  celhilar  infiltrations  are  extremely  common,  and  give 
the  lesions  a  indy  interstitial  character.  The  cells  are  in  part  leukocytes,  in 
part  iymphucytes,  but  in  large  i»art  plasma  cells. 

Acute  parenchymatous  ne]»hritis  may  terminate  in  |>errect  recover)-,  or 
may  rectir  and  lead  lo  conditi^ms  known  clinically  as  subacute  nephritis  ;  or 
by  freriuent  relap.ses  may  become  chronic.  Many  of  the  severe  cases  termi- 
nate fatally. 

Paiholt\\;i<  Physioh^^'. — The  interference  of  acute  parenchynutous 
nephritis  with  the  function  of  the  kidney  varies  according  lo  the  extent 
of  the  changes  present. 

In  wide  spread  glomerulonephritis  the  accumulation  of  the  inflammatory 
prtxlucts  in  the  capsular  spaces  and  the  destruction  of  the  glomcrules  may 
entirely  suyifiress  the  secretion  of  urine.  The  entire  renal  secretion  iK'ing 
thus  interrupted,  the  patient  necessarily  dies  with  the  symptoms  of  uremia 
{V/.  7'.).  When  the  lesion  is  less  wide-spread,  the  urine  is  diminished  in 
fpiantity  and  altered  in  fjuality  from  the  addition  of  the  products  of  indam- 
uiation.  It  then  l>ecomes  scanty,  of  high  specific  gravity,  dark  in  color, 
and  rich  in  sails  and  albumins.  Microscopic  examination  shows  the  pres- 
ence of  blood  corj>usclcs,  pus  corpuscles,  desfiuaniated  cfiithelial  cells,  and, 
alx>ve  all,  the  liil»e-casts  already  described. 

When  the  disease  is  essentially  situated  in  the  tubules  and  their  secreting 
cells  are  destroyed,  the  form.ition  or  elimination  of  urea  is  suspended  and  the 
condition  becomes  as  critical  lo  the  patient  as  those  cases  in  which  no  urine 
is  secreted. 

The  retention  of  the  urinary  constituents  within  the  bltxxl  occasions  a 
variety  of  distnri>anres  in  other  organs.  Compensatory  elimination  is 
attempted  by  the  alimentary'  aj)paratns,  so  that  vomiting  and  diarrhea  may 
occur.  The  cardiac  pressure  rises  to  aid  the  passage  of  blood  through  the 
kidney.  The  i)aiicnl  stiffers  from  the  auto-intoxication,  and  headache,  visual 
disturi:)ances,  and  convulsions  occur.  Convulsions  are  numerous  in  death 
from  uremia. 

In  chronic  nephritis,  and  especially  in  chronic  interstitial  nephriii.s,  the 
occurrence  of  uremia  and  the  death  of  the  patient  may  be  deferred  for  a 
long  time,  the  system  seeming  to  be  able  to  accommodate  itself  to  diminu- 
tion of  excretion. 
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Chronic  Parenchymatous  Nephritis. — It  is  a  difficult  question  to  dcddl 
whether  cases  of  acute  nephritis  hecoiue  chronic  by  repealed  relapses  of  tftr 
acute  form,  or  whether  these  supposedly  acute  cases  with  relapses  have  tea 
essentially  chronic  from  the  beginning. 

Chronic  ]iarenchyniatous  nephritis  differs  from  the  acute  form  in  thit  tl 
is  clinically  characterized  by  an  insidious  onset  and  by  comj»araiivcly  nuM 
symptomatology.  It  is,  however,  subject  to  frequent  actitc  e3cacerlieLU0[&  is 
which  the  destruction  of  the  kidneys  probably  progresses  rapidly. 

Etw/t\^v. —  The  etiology  of  the  disease  is  very  obscure.  It  is  stip^ioMd 
10  depend  ui)on  the  continuous  excretion  of  irritating  nietalx>ltc  produdu, 
and  is  to  be  looked  upon  as  a  disease  of  ebmination. 

It  is  ])rogressive  and  prolxibly  does  not  recover,  but  either  terminso 
fatally  during  one  of  the  exacerlations,  or  changes  by  increase  v>(  tSr  npn 
nective  tissue  so  as  to  resemble  chronic  interstitial   nephritis.  ntal 

lesions  are  chronic  degeneration  of  the  parenchyma  and  progrt--  ;a« 

of  the  connective  tissue. 

Morbid  Anatomy. — The  macroscopic  changes  are  varied.  The  tj^tcA 
appearance  is  familiarly  known  as  iar^rf  white  hitine\\  the  organ  being  grcaxh 
increased  in  size  and  |)3le  in  color.  Its  consistence  is  softer  than  nonmL 
though  it  may  be  loosely  attached  if  the  disease  l>e  not  a*lvanccd. 

The  incised  surface  shows  the  cortex  of  the  organ  to  be  thickened  and 
to  vary  in  color,  sometimes  being  uniformly  yellowish,  sometimes  variei:aic>d 
by  irregular  mottling  or  striping  of  the  normal  parts  with  grayish-yellow  of 
yellowish  white.  There  may  be  sn^ll  hemorrhages  into  the  cortical  9ul>- 
stance.     The  medullary  substance  is  usually  conjjesied  and  distinctly  stnj«d. 

In  other  cases  the  enlargement  of  the  organ  is  not  very  noticeable,  aad 
the  pale  color  is  absent. 

Ver>-  chronic  cases  are  characterized  by  the  small  si^e  of  the  kidocff 
which  has  a  granular  surface,  from  contraction  of  intertubular  conoectiie 
tis.sue  and  loss  of  sul>stance  by  degeneration.  This,  which  probably  repflr- 
sents  contraction  of  an  originally  enlarged  kidney,  is  called  paU  jfrtf**^ 
kiiiney,  in  contradistinction  to  the  red  granular  kidney  of  chronic  intenb- 
tial  nephritis. 

Pathoh)^ic  Mistoh^. — The  microscopic  features  of  chronic  parenchiiB*- 
tous  nephritis  consist  essentially  of  a  fatty  degeneration  of  the  cytoplasm 
of  the  renal  cells.  There  are  great  variations  in  the  extent  of  this  chaise; 
very  considerable  change  being  observed  in  cases  in  which  the  macroscopic 
lesions  are  pronounced ;  very  little  change  in  those  cases  in  which  the  naked- 
eye  alterations  are  few. 

The  fatly  metamorphosis  occurs  in  the  epithelium  of  the  glomerulcs  and 
of  the  urinifcrous  tubules;  also  in  the  endothelium  of  the  blood  vesseb. 
In  addition  to  the  simple  degenerative  changes  obsen-ed  in  the  parcnchvmi, 
there  are  found  an  ai)preciable  amount  of  inflammatory  edema  and  a  siigbl 
degree  of  round-cell  infiltration  in  the  interstitial  connective  tissue,  'fi^e 
greater  the  duration  of  the  case,  the  more  apj^reciable  the  changes  in  the 
connective-tissue  stroma.  In  verj-  chronic  cases  round-cell  infiltmioa. 
hyperplasia  with  induration,  contraction,  and  atrophy  are  found.  'I*hese 
changes  gradually  cause  the  large  white  kidney  to  change  into  the  white  coo- 
tracled  kidney  or  pale  granular  kidney.  In  the  atrophic  stage  the  glome- 
rules  are  destroyed  one  by  one.  and  the  related  tubules  atrophy. 

The  glomeniles  show  a  great  variety  of  changes  more  or  less  closely  re- 
sembling those  of  acute  nephritis.  The  covering  epithelium  may  proUfewc 
or  degenerate,  the  capsular  space  may  be  filled  with  the  produ<  ■  le 

growth  or  destniction,  the  endothelium  of  the  capillaries  nuiy  t  < 

cells  alter  their  shapes,  and  the  circulation  be  obstructed  ;  or  the  cnduii-ciial 
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cells  and  fibroblasts  may  form  tissue  masses  which  cause  the  glomerules  to 
become  fibroid.  There  is  a  distinct  thickening  of  the  capsular  connective 
tissue  about  the  glomerules,  but  never  so  marked  as  in  the  chronic  inter- 
stitial nephritis.  Krom  the  diseased  glomerules  inflammator)-  exudate  may 
enter  and  collect  in  the  capsular  si>.ice  and  tubules  in  the  form  of  hyaline, 
or  more  fretjuenlly  granular,  tul>e-casts. 

The  glomerules  are  frequently  transformed  into  homogeneous  or  granular 
masses,  this  change  seeming  to  be  preceded  by  proliferative  cellular  changes 
that  result  in  the  closure  of  the  capsular  space,  jiressure  ui)on  the  glonierule, 
and  ultimate  extinction  of  its  nutrient  supply. 

The  tubuiar  changes  consist  of  falty  degeneration  and  destruction  of  the 
secreting  cells,  which  not  infrct^ucnily  detach  from  the  basement-membrane 
and  escape  from  the  tubule  before  their  dissolution  is  com[)leie.  This  char- 
acterizes chronic  catarrhal  nephritis.  The  extent  of  the  cellular  destruction 
varies,  being  most  constant  and  pronounced  in  the  large  white  kidney.  In 
kidneys  with  the  variegated  apjiearance  the  cellular  ( hanges  are  most  pro- 
nounced in  the  falty  degcnenited  areas,  while  in  glomerulonephritis  practically 
no  damage  is  done  to  the  tubular  epithelium. 

The  fatty  change  is  seldom  equal  in  all  parts  of  the  kidney,  the  chief 
ravages  being  in  the  convoluted  tubules.  Healthy  or  comparatively  healthy 
tubules  may  be  found  close  by  those  showing  advanced  fatty  change.  Fatty 
granules  formed  by  the  degeneration  of  the  cells  frequently  collect  in  the 
tubules  and  form  granular  casts.  These  granules  seldom  consist  exclusively 
of  fat,  cellular  debris,  leukocytes,  erythrocytes,  minute  crystals,  pigment- 
granules,  etc.,  being  also  present.  The  cells  of  the  tubules  are  pigmented, 
indicating  disease  elsewhere. 

I'hc  conncciivf'-iissue  changes  consist  of  scattered  areas  of  round-cell  infil- 
tration, more  or  less  edema,  and  irregular  fibroid  ]>ro!iferations  in  areas 
usually  rich  in  cells.  The  fibrous  change  frequently  affects  the  glomer- 
ular t  apsulcs  and  leads  (o  thickening.  There  \s  little  actual  damage  done  the 
glandular  substance  by  the  contraction  of  the  connective  tis^sue,  the  reduction 
in  size  depending  more  upon  atrophv  than  upon  compression,  the  irregular 
granular  surface  depending  upon  atrof»hy  of  the  tubular  tissue. 

The  edematous  and  [troliftratcd  connective  tissue  may  contain  free  fat- 
droplets  or  occasional  leukocytes  loden  with  fat-droplets  resulting  from  cellu- 
lar destruction. 

Acute  interstitial  nephritis  is  usually  of  hematogenous  origin,  as  in 
diphtheria,  but  may  result  from  the  extension  of  inflammation  from  the 
pelvis  of  the  kidney  { />ye/ontphnfis)  to  the  organ  itself  by  continuity  of 
tissue  and  conduction  through  the  lymphatic  vessels. 

The  micro-organisms  known  to  be  associated  with  it  are  the  pyogenic 
cocci,  the  tvphoid  and  colon  tiacilli,  and  the  pneiunococcus. 

The  micro-organisms  enter  the  kidney  as  enil)oli,  and  lodge  in  the  smaller 
vessels,  especially  the  loojts  of  the  glomerules.  In  a  short  time  the  peri- 
vascular connective  tissue  l>ecomes  infiltrated  with  round-cells.  If  the  em 
bolus  lodge  in  a  glomemle,  the  round-cells  may  be  present  between  its 
capillary  loops,  and  also  in  the  periransnlar  areolar  tissue.  When  the  em- 
bolism takes  place  in  some  extra-glomenilar  vessel,  the  intertubuiar  connec- 
tive tissue  iKcnmes  infiltmted,  sometimes  lor  a  considemble  distance  along 
the  course  of  the  vessel.  The  irritation  of  (he  bacterial  products  soon  acts 
desiniclively  upon  the  neighboring  renal  cells,  which  undergo  netrosis  or 
fatty  melamor])hosis,  and  sometimes  desquamate.  The  round-cells  not  in- 
frequently crowd  between  the  epithelial  cells,  enter  the  tubules^  and  appear 
in  the  urine. 

The  resulting  damage  maybe  slight,  the  kidney  overcoming  the  bacteria 
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and  repairing  the  injuries  by  karyokinetic  changes  of  the  cpithctjuni  d  19? 
tubule  or  by  scar  lormation  after  the  pus  has  been  absorbed. 

When  the  process  is  active  and  much  round-cell  infiltration  has  ocamcA 
actual  dissolution  ot"  the  tissue  of  the  inflaineii  area  and  absce^  fonnaina 
may  lake  place.  In  such  cases  evacuation  into  the  tubules  and  snfascqaea 
cicatrization  occur.     The  pus  may  also  be  absorl>ed. 

In  rare  cases  the  pyogenic  process  continues  and  the  entire  kidner  ira\ 
be  transformed  into  a  sac  containing  pus  (jwr^/V*//  ki^ittey).  This  is,  how- 
ever, more  frequent  in  cases  originatmg  from  pyehtis  (see  PyoncphrosTS; 

Chronic  Interstitial  Nephritis. —  This  is  a  chronic  affection  of  insidicw 
onset,   characterized  by  a  progressive  increase  of  the  connective  lissw  iw 


Fig.  339. — Chronic  interstitial  ncphrilis.  The  increase  of  conntctive  Ti»ue  b  ahn'«t 
universal ;  a,  FttnctionNl  glomcrute  with  thickened  capsult^ ;  h,  gmtilyr  ihickencd  csqau)' 
without  ftloinerulc  ;  c,  glomcrule  in  Uiffcrciit  stages  of  contraction  and  extinction;  i/.  itltni)^. 
some  of  which  are  atrophic. 


the  kidney,  accompanied  by  a  gradual  atrophy  of  the   essential 
elements. 

The  disease  is  characterized  clinically  by  an  increased  quantity  of  nnne 
of  4ow  specific  gravity,  with  little  or  no  albumin  and  very  few  tul>e-casts,  o( 
which  the  hyaline,  pale  granular,  and  waxy  varieties  only  arc  found. 

Etio/vs^'. — The  cause  of  the  disease  is  obscure.     Some  cases  seem  tt> 
follow  attacks  of  the  infectious  diseases,  some  seem  to  follow  definite 
cations,  such  as  alcoholism,   saturnism,  etc.,  while  others  dei>end  upo., 
irritative  poison  of  gout  and  upon  altered  metabolic  products  the  naturt 
which  has  not  yet  l>ecn  detennined. 

Aforhid  AnaUwiy. — 'I  he  kidney  of  chronic  interstitial  nephritis  is 
dark  red  in  color,  firm  in  texture,  and  coarsely  granular  upon  the  suriaa 
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FlO.  340. — Granular  and  atrophic  kidney  (Orth). 

rtti  granuiar  kiihuy  or  granular  contracUd  kiiiney.  The  organ  may  l)c  re- 
duced lo  one-half  iL^  normal  bulk.  Its  color  may  be  modified  by  co-existing 
anemia,  hyperemia,  and  lail\  degeneration. 


fS.^ 


Fig.  341. — Chronic  IntmtUial  nephritis:  a.  Siill  functional  glomenile  with  {fS  tnass  of 
newly  romitrd  coiiiicctive  tissue  surrounding  Rowman'*!  oipsule ;  <,  lulalty  destroyed  glome- 


rule;  d.  newly  formed  cellular  connective  tissue 
altered  urinifcrous  tubules. 


r.  atrophic  urinifrrouit  tubules  ;/*.  slightly 


The  firmness  of  texture  depends  upon   the  amount  of  connective  tissue, 
the  granular  surface  in  pari  u[>on  traction  upon  the  capsule  by  internal  cica- 
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tricial  bands,  and  in  part  uiX)n  atrophy  of  the  epitheliAl  suIjsOiuz  of  de 
organ. 

Cysts  var>*ing  in  size  from  a  pinhead  or  sniaUer  to  a  cherry,  sooKtiaa 
single,  but  more  frctjuently  niultii)lc,  may  be  observed  upon  the  surfice  rf 
the  organ.  These  contain  a  straw-colored,  sometimes  water>-,  Said.  Kazd} 
the  contents  are  inspissated. 

When  incised,  the  api»earance  is  striking.  Marked  disproportion  betwca 
the  cortical  and  tnediiUan,' substance  may  be  observed,  the  cortex  ap^i«*ntif 
as  a  narrow  rind  or  as  a  layer  of  irregiilar  ihicltncss,  some  n  < 
normal  in  thickness,  othere  ver>'lhin.  Over  the  thinned  a; 
usually  thickened.  It  is  with  difficulty  that  the  division  of  the  LoMitiu  ^w 
stance  into  lobules  by  medullary  rays  can  be  niade  out.  'I"hc  corticij  sub- 
stance is  likely  to  appear  unusually  homogeneous. 

When  an  attempt  is  made  to  strip  off  the  capsule,  it  is  found  inuuaieiy 
adherent — sometimes  so  adherent  that  scarcely  any  of  it  can  t>e  \ot\\  o^vab- 
out  adhering  kidney  sul>siancc.  In  other  cases  the  capsiile  strips  quite  rcadijy 
from  the  more  normal  areas,  but  with  great  difficulty  from  those  thai  ait 
distinctly  fibrous.  The  medullary  substance  of  the  or^n  usually  show^  Jitlte 
sign  of  alteration.  In  cases  with  marked  retraction,  in  which  the  kidncis 
are  reduced  to  one-half  of  their  normal  bulk,  the  medullary  substance  u  xbo 
atrophic. 

The  Aficroscopic  Appearance. — A  great  increase  in    the  conn r  i: 

of  the  organ  is  characteristic.     There  may  be  considerable  \yx\\\ 
filtration.     Some  parts  of  the   tissuo  show  only  a  slight  increase  of  u.c  iim- 
neclive  tissue,  while  others   show   marked    increase,   the  connertixr  ti'?^ 
being  dense  and  fibrillar  and  compressing  and  destroying  the  par( 

The  connective  tissue  is  found  in  considerable  quantity  about  i  -^ 

and  glomenjies  ;  to  a  less  marked  degree  between  the  tubules.  Kven  sia^ 
in  the  development  of  this  tissue  can  be  olsorved,  but,  as  a  rule,  wbcn  ihe 
disease  is  sufficiently  advanced  to  cause  death,  the  ttsisue  is  for  the  most  pan 
of  cicatricial  density. 

The  destruction  of  the  glomerules  forms  an   important   pan  of  the  his- 
tology of  the  disease.     It  occurs  in   part  from  the  irritative  action  of'  = 
stances  brought  to  the  glomerules  by  the  blood,  and  in  lart  from  the  cor. 
sion  of  the  glumerules  by  the  thickened  couliacling  capsules.      In  some 
the  conditions  point  to  a  hematogenic  influence  only.      In  these  the  jrl 
rule  is  somewhat  infiltrated  with  round-cells,  the  covering  epithc! 
in  a  stale  of  ])roliferation,  of  degeneration,  and  sometimes  of  de-  i 

The  capillary  tufts  are  less  well  defined  than  nonnal,  and  the  em:  > 

swollen  and  altered  in  shai>e.      From  the  glomerule  an  albuniino'  t 

tion  occurs,  with  more  or  less  distinct  coagulation  in  the  inttacap- 
Occasionally  this  deposition  of  coagulated  fibrin  occurs  in  a  lami  -m 

and  entangles  escaped  leukocytes  and   erythrocytes  from  the  rapiUary  tnft 
At  other  times  the  glomerule  appears  to  l>e  quite  unchanged,  while  the  con- 
tracting thickened  capsule  of  Bowman  obliterates  all   visible   intracapsular 
space  and  pres.ses  upon  the  capillary  tuft.      Whatever  the  destructive  prorea^ 
whether  partly  due  to  intoxication,  to  arteriosclerosis,  or  to  compression,  ihc 
outcome  of  the  process   is  the  same,  the  glomerule  being  transformed  to 4 
structureless,  granular,  or   homogeneous  mass,   at   first  somewhat  lobulaied* 
but  from  which  eventually  all  trace  of  primitive  structure  disapjw.ir^.     Tlie 
final  absorption  of  the  molecular  matter  and  the  contraction   of  the  enor- 
mously thickened  rap.sule  lead  to  the  formation  of  a  fibrous  nochilc  in  the 
])lace  of  the  original  glomenile. 

The   tubules  also  suffer  in   chronic   interstitial   nephritis.        In    case$  tn 
which  metabolic  or  toxic  products  cause  the  described  alterations,  the  tubulcv 
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frequently  show  signs  of  fatty  change,  such  as  are  observed  in  chronic  par- 
enchymatous nephritis,  though  more  liniileil  in  extent.  The  glomerules 
lieing  destroyed,  the  luhiilcs  atro[ihy  and  appear  collapsed,  denuded,  and 
contracted,  so  as  to  rcscmblf  tapillary  blood  ves&els. 

Nol  infrequently  groups  of  entirely  nomial  iiibules  are  found.  Here  and 
there  dilated  tubules  and  cysts  of  small  size  resulting  from  obst nation  of 
lower  parts  of  the  tubules  are  present.  Calcareous  infUiration  of  the  denser 
portions  of  the  connective  lissue  and  sometimes  oi  the  destroyed  glomerules 
raay  be  observed. 

The  disea.se  occurs  irregularly,  all  sta^^es  being  present  in  nearly  every 
kidney.  It  is  pirobably  on  this  account  that  the  disease  is  of  such  long  dura- 
tion^ the  glomerules  being  destroyed  one  by  one,  their  neighbors  carr>'ing  on  a 
vicarious  function  until  the  amount  of  remaining  secretory  tissue  is  insufficient 
to  enable  lile  to  continue,  and  the  i>alicnl  dies  of  chrome  uremia  {g.  v.). 


^^ 


V 


FtG.  34a. — Amyloid  degeneration  of  the  kidney  .  a,  (.ilomL-rule.. showing  d^eneralion 
of  iis  loops;  h,  vessel  with  degenerated  walls. 

The  healthy  glomerules  in  such  kidneys  may  appear  considerably  larger 
than  normal  and  i»rol>ably  carr>'  on  a  compensatory  function. 

Amyloid  disease  of  the  kidney  is  not  infre^iuent  and  usually  occtus 
with  amyloid  disease  of  other  organs,  though  the  kidney  may  first  show  the 
change.  The  disease  manifests  itself  first  in  the  small  blood  vessels,  and  is 
usually  first  seen  in  the  glomerular  tuft. 

Morbid  Anatomy. —  I  he  kidneys  are  frefjuently  larger  than  normal. 
When  but  a  slight  degree  of  amyloid  change  is  present,  it  may  ])a.ss  undis- 
covered. When  marked  and  widespread,  the  organ  mav  have  the  usual 
translucent  appearance  and  may  ha^r  lost  mm  h  oi  its  elasticity.  The  appli- 
f:ation  of  lAigol's  solution  of  iodin  to  a  section  of  amyloid  kidney  causes 
the  dot-like,  red-brown  glomerules  attacked  by  the  affection  to  stand  out 
conspicuously.  When  there  is  much  associated  parenchymatous  degenera- 
tion of  the  organ,  it  may  resemble  the  large  white  kidney. 
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urine,  some  of  which  the  organ  may  still  be  able  to  excrete,  a  ronsidfnfcJs 
dilatation  of  the  attenuated  tissue  of  the  diseased  organ  is  occasioiinl-i 
coid  abscess  of  the  kitiney. 

In  this  way  the  kidney  may  be  transformed  into  a  large,  thick*«3&il, 
grayish-white  sac  full  of  curdy  pus.  The  remaining  corticoJ  ttswc  b 
usually  necrotic  and  tuberculous.  Microscopic  stud>'  of  the  kidncn  mi* 
reveal  so  little  functional  tissue  as  to  make  it  remarkable  that  life  could  fcc 
so  long  sustained. 

Syphilis. — Syphilitic  lesions  of  the  kidney  arv  rare  and  vagw.  Itj 
hereditar}' syphilis  fibroid  induration  of  the  organ,  with  marked  contraction 
and  deformity,  is  sometimes  observed.  The  charactensiic  lesion,  iheguinna^ 
rarely  occurs.     Healing,  it  leaver  behind  it  the  usual  indurated^  stellate,  tOc 


Fig.   344. — Tuberculosis  of    the   kidney :  a.  Newly  fomied  cnnnective   ils&uif   UeftaBini  to 
ilci;enenite ;  b,  ^ani-cells:  c,  dt?gen  era  ting  lubules;  /.  i;lumcrul« , /;  UocmI 


traded  cicatrix,  but  as  similar  scars  frequently  result  from  the  orgaziiutioa 
of  infarcts,  caution  is  necessary  in  differentiating  between  them. 

Lepra,  glanders,  and  actinomycosis  very  rarely  show  maoifoa* 
tions  in  the  kidney. 

Tumors  of  the   Kidney.-Connective-tlssue  tumors  of    the   kidnei 
are  rare. 

Fibroma  occurs  in  the  form  of  minute,  rarely  large  nodules,  varvinfi  frwa 
the  si/e  of  a  pinhead  to  that  of  a  pea.     It  may  occur  in  any  i-i 
organ,  pushing  aside  the  rcn;il  tissues  as  it  grows.     The  tumor  is 
founded  with  cicatrict»s.  but  is  usually  distinrtly  circurasiriljed,  whiic   U^ic 
riralrices  radiate  into  the  surrounding  tissue. 

Myxoma,  lipoma,  angioma,  and  various  combinations  of  th- 
tumors  are  occasionally  seen,  but  arc  usually  small  and  iininij 
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substance  or  in  its  pelvis.     In  the  lymphogenous  cases  the  primitive  lesions 
are  usually  in  the  pelvis  ol"  the  organ,  in  che  pjTamids,  or  in  the  calices. 

IScginning  as  a  miliary  tubercle,  the  disease  spreads  steadily,  invading 
new  tissue  by  conlinuity  and  by  lymphatic  extension.  Sometimes  it  limits 
itscU  to  a  lobe  of  ihe  kidney  corresponding  to  a  pyramid  and  its  cortex  : 
sometimes  it  spreads  and  invades  all  ]»arts  of  the  organ.  There  is  marked 
and  extensive  coagulation  necrosis  of  the  affected  areas,  which  take  on  a 
yellowish  or  grayish-white  color,  and  are  homogeneous  and  of  crumbly  con- 
sistence. The  necrosis  terminates  in  softening  and  ultimate  excavation  of 
the  extensively  diseased  areas,  which  evacuate  into  the  pelvis,  leaving  ragged 
cavities.  These  may  be  as  nnmerous  as  the  pyramids  themselves,  and  in 
many  cases  seem  to  correspond  with  them,  so  that  a  kidney  of  advanced 
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Fig.  343.— Tuberculosis  of  ihe  kidney.  The  organ  is  viewed  from  the  surface,  exposed  I>v 
n  tongttutiinal  .Miction.  The  conical  suhMance  is  everywhere  white  and  cheesy,  the  inedulUir}- 
portion,  excavated.  Tlie  pelvis  is  thickened,  and  a  bluw-plpe  has  been  passed  through  the 
ureter  so  as  to  project  into  it. 


I 
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chronic  tuberculosis,  when  laid  open  by  a  longitudinal  incision,  shows  in 
each  half  a  series  of  irregular  excavations  or  i>ockets  in  which  the  pyramidal 
substance  seems  to  be  scoo|jed  out. 

It  is  scarcely  [Kjssible  for  infectious  material  to  be  discharged  into  the 
pelvis  of  the  organ  without  infecting  it  with  tuhurculosis,  so  that  before  the 
lesions  of  the  kidney  have  grown  large,  Ihe  pelvis  becomes  thickened,  oi>aque, 
ulcerated,  and  full  of  scattered  tuliercles.  The  pus  and  necrotic  matter 
from  the  kidney  and  pelvis  also  usually  infect  the  tireter,  both  directly 
through  its  mucous  surface  and  by  extension  along  the  lymphatics,  so  that 
it  soon  shows  more  or  less  wide-spread  tuberculous  inflammation,  becomes 
thickened,  sometimes  ulcerated,  and  not  infrequently  obstructed.  The 
necrotic  products  from  the  kidney  remaining  and  becoming  diluted  by  the 
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urine,  some  of  which  the  organ  may  still  be  able  to  excrete,  a  corwidn 
dilatation  oi  the  attenuated  ti^ue  of  the  diseased  organ   is  occasion^ 
iohi  abscess  of  the  kiduey. 

In  this  way  the  kidney  may  be  transformed  into  a  large^  thick-«alled, 
grayish-white  sac  full  of  curdy  pus.  The  remaining  cortical  tissue  is 
usually  necrotic  and  tuberculous.  Microscopic  study  of  the  kidneys  nay 
reveal  so  little  functional  tissue  as  to  make  it  remarkable  that  life  could  be 
so  long  sustained. 

Syphilis. — Sy(>hiHtic  lesions  of  the  kidney  are  rare  and  \aguc.  Id 
hcrcditarj'  syphilis  filiroid  induration  of  the  organ,  with  marked  contracticm 
and  deformity,  is  sometimes  observed.  The  chanicteristic  lesion,  the  gumm*. 
rarely  occurs.      Healing,  it  leaves  behind  it  the  usual  mdur^Aterl,  Nicllatc  'i>" 


Fig.   344. — Tubcrcutokis  of    the   kidnry:  a.  Newly  formtd  conneciivc   Ukuc   Uc^bmim  m 
degenerate ;  b,  giant-cells i  c,  drgeneniiing  tubules;  t,  glomcniles;  /,  biood 


traded  cicatrix,  but  as  similar  scars  frequently  result  from  the  or^&mialiOA 
of  infarcts,  caution  is  necessary  in  dilTerentiaimg  between  thcin. 

Lepra,  glanders,  and  actinomycosis  very  rarely  show  nuinkfeita- 
tions  in  the  kidney. 

Tumors  of  the   Kidney.— Connective-tissue  tumors  of    the   kidi 
are  nirc. 

Fibroma  occure  in  the  form  of  minute,  rarely  large  nodules,  varvin<-  ft 
the  size  of  a  pinhead  to  that  of  a  pea.     It  may  ociur  in  an\  .j 

organ,  pushing  aside  the  renal  tissues  as  it  grows.     The  tumor 
founded  with  cicatrires,  but  is  usiuilly  distinctly  circumscril>c<i,   while 
riratrices  radiate  into  the  surrounding  tissvie. 

Myxoma,  lipoma,  angioma,  and  various  cond))naiions  01'  ^Je  thtiue 

tumors  are  occasionally  seen,  but  are  usually  siiwH  and  \^\^  ,\        n-. 
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tumors  may  be  sitxiated  in  the  kidney  substance,  in  the  rajisulc,  or  in  the 
pelvis. 

Sarcoma  is  more  freijuenl,  and  is  one  of  the  most  important  renal  tumors. 

'I'he  greater  nuniVicr  arc  either  congenital  or  make  ihcir  apiK'arance 
in  the  first  months  of  hfe.  They  fomv  tumors  of  considerable  iti^e,  consist- 
ing of  soft,  whitish,  vascular,  medullary  tissue  masses  which  may  conform 
more  or  less  to  the  kidney  in  shape,  but  are  usually  irregular  and  cause  the 
organ  to  lose  its  mnriiholojiic  characteristics.  The  tumors  may  consist  of 
round-  or  sjjindle-cells  or  of  both,  and  very  frequently  contain  large  spindle- 
shaped  muscle-cells  having  tmnsverse  striations.  When  such  cells  are  pres- 
ent, the  tumor  is  c-alled  rhahdomyosarioma^  sometimes  %\xk\y\\  rhabdomyoma. 
These  tumors,  as  Ziegler  points  out,  proliably  originate  early  in  embryonal 
life.  The  congenital  sarcoma  is  likely  to  be  ver)'  vascular,  and.  like  other 
telangiectatic  tumors  of  the  kidney,  may  occasion  considerable  hematuria. 


:^<^-^ 
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^V^'  345- — Hypernephroma  of  the  kxiii.  >  -    .;  the  indefinite  structure  and  the  pres- 

ence of  conMderiibI<?  fnt.    ThiA  section  pH&ud  ihruugh  the  center  of  Ihe  main  tumor  nodule 
(Zeiss,  Oc.  II..  Ob.  D.  D.). 


Sarcoma  of  the  kidney  n my  also  occur  later  in  life,  when  it  appears  as 
more  or  less  rounded  nades,  sometimes  well  circumscribed.  They  are  usually 
quite  vascular,  many  of  them  tnie  an^wsarcomaia.  The  so-called  perithe- 
/ioma^  which  grows  from  the  fjcrithelial  tissues  of  the  vessels,  is  also  of  not 
infret|ueut  occurrence  in  the  kidney. 

I'he  lendcnt  y  of  renal  sarcoma  differs  in  the  congenital  and  acquired 
varieties.  The  former  is  exceedingly  malignant,  growing  rapidly,  disorgan- 
izing tissue,  and  causing  death,  while  the  latter  may  be  slow  in  development, 
limited  to  the  kidney,  and  give  no  metastasis  for  a  long  time. 

Epithelial  Tumars. — Under  the  name  of  strumir  Upomaiodes  aberratte 
rents  Grawitz  has  described  small  pea-  or  rherr>'-sized  subcapsular  growths 
of  the  kidney,  consisting  essentially  of  tissue  originally  derived  from  the 
adrenal  body  and  included  in  the  kidney  substance  as  it  develops.  These 
tumors  are  now  known  as  hypernephromaia. 
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The  tumors  usually  form  circumscribed  whitish  masses,  and  were  formerly 
mistaken  for  lipoma  and  carcinoma.  Microscopically,  their  structure  is  irregu- 
lar, like  that  of  the  adrenal  body.  There  is  a  connective-tissue  framework 
with  numerous  cells  arranged  in  nesis  and  columns.  The  cells  contain  fat 
and  glycogen,  and  closely  lesenible  those  of  the  adrenal  body.  When  small, 
they  may  remain  unnoticed,  but  some  of  them  take  on  rapid  growth,  exten- 
sively infiltrate  the  surrounding  tissues  (more  frequently  jhe  surrounding  than 
the  renal  tissues),  and  may  oci^asion  meUistatic  secondary  growths,  ihese 
cases  not  infrequently  cause  death. 

Adenoma  is  rare.  It  forms  sharply  circumscribed  whitish  nodes,  varying 
in  si/e  from  a  pin-head  to  a  vkalnut,  and  is  composed  of  glandular  alveoli, 
resembling  the  adenoma  of  the  ovary.  Many  of  the  alveoli  show  a  tendency 
toward  the  fonnation  of  |)apillary  excrescences  ;  some  are  distinctly  iiajiil- 
lary.  The  tumor  is  l)enign,  but  it  is  thought  cai>able  of  changing  its  dis- 
position when  proper  conditions  exist.      Ihe  tumor  is  supposed  to  develop 
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Fit*.  346.^Hypcrnephroma  of  the  kidney.    Or^an  spill  iDnKiludinally.  and  showing 
the  tumor  io  ihe  upper  left-hand  half, 

from  the  uriniferous  tubules  of  the  kidney,  the  alveolar  form  probably 
originating  from  convoluted  tubules,  the  cystic  and  ]«apillary  forms,  from 
the  collecting  tubes.  Many  ot  the  tumors  formerly  described  as  adenomata 
were  probably  hvpcrncphromata. 

Carcinoma  of  the  kidney  is  rare.  When  small,  the  tumor  may  invade  a 
part  of  the  renal  substance  and  he  fairly  weU  rin  umscribcd.  but  when  large, 
it  invades  it  extensively  and  transfomis  it  into  a  tumor  mass  which  may  con- 
tinue to  conform  in  outline  to  the  kidney  itself  The  organ  may  be  increased 
in  size  so  as  to  etpial  the  bulk  of  a  cocoannt.  ITic  tumor  usually  does  not 
infiltrate  surrounding  tissues,  though  it  nearly  always  embraces  the  pelvis. 
When  the  organ  is  incised,  the  capsule  is  found  thickened,  the  substance 
differeniiated  into  nodes,  in  which  the  tumor  is  actively  growing,  and  into 
more  or  less  well-marked  intermediate  areas,  rounded  or  irregular,  in  which 
mucous  degeneration  is  in  jirogress.  No  kidney  substance  ran  be  found. 
ITemorrhages   into  the  tissue  are  common.     Unlike  carcinoma  elsewhere. 
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reiial  tumors  are  more  frcqiienl  in  childhood  that  in  later  life,  but  they  occur 
at  all  ages.  It  may  be  that  some  of  the  renal  Lartinomata  of  cliildhood  are 
hypernephromala  that  have  taken  on  malignant  develo]}ment.  Renal  tumors 
are  nearly  always  unilateral,  but  cases  of  simultaneous  bilateral  carcinoma 
are  on  record- 

'I'hc  tumors  are  not  ]>rone  to  give  early  metastasis. 

Cysts  of  the  kidney  are  common.  They  may  be  single  or  multiple,  and 
vary  in  size  from  a  jnnhead  to  a  walnut.  They  may  occur  in  e\ce[itional 
cases  and  singly,  in  otherwise  normal  organs,  but  are  much  more  fretnient 
in  kidneys  affected  with  struclurnl  alterations,  associated  with  or  followed  by 
obstruction  of  the  tubules.  Among  these  may  be  mentioned  collections  of 
urinary  salts  in  the  organ,  tube-casts  olwlructing  the  tubules,  cicatrices  from 
in(arrts,  etc.,  compressing  the  tubules,  intlammatory  conditions  of  the  pelvis 
extending  to  the  pyramids  and  obstructing  or  obliterating  the  tubules, 
chronic  interstitial  nephritis,  and  arterioticlcrosis. 

The  cysts  are  formed  in  ronsci|uenf  e  of  the  continued  excretion  of  urine 
after  tubular  obstruction,  and  are,  therefore,  simple  retention  cysts.  I'hey 
usually  result  from  distention  of  a  single  tubule,  though  when  a  number  are 
closely  approNimatcd,  they  not  inrre(iuenily  seem  to  tmiie.  The  cysts  are 
always  lined  with  epithelium,  which  usually  has  a  flattened,  alnio.si  squamous 
appearance.  The  contents  may  be  clear  and  watery,  urinous,  inspissated,  or 
even  colloid. 

Cysts  frctpicnlly  form  in  intra-uterine  life  through  varioiLs  abnormal  con- 
ditions, and  are  then  verj'  numerous  and  destructive,  because  of  the  atrophy 
of  intermediate  renal  suljstance  caused  by  the  pressure  of  the  fluid  within 
them.  The  organs  are  sometimes  so  enlarged  by  the  cystic  distention  as  to 
cause  an  abdominal  enlargement  that  may  interfere  with  birth. 

Cystic  kidneys  similar  to  the  congenital  fonii  are  often  found  Inie  in  life 
in  patients  that  may  or  may  not  die  of  uremia.  The  organs  arc  usually 
increased  to  (:i\\^  and  one-half  times  or  twice  the  natural  si/.c.  and  are  made 
up  almost  entirely  of  cysts  and  inlcmicdiate  fibrous  scjtta  in  whi(  h  scattered 
renal  elements  are  found.  Such  (ases  are  usually  looked  upon  as  congenital 
in  origin,  though  one  catiuot  be  certain  that  they  were  not  formed  in  after- 
life. The  cysts  cause  no  inconvenience  so  long  as  ilje  amount  of  remaining 
kidney  substance  is  adec|uate  to  maintain  life.  When,  however,  the  atrophy 
of  the  intermediate  substance  exceeds  a  certain  limit,  uremia  and  death  must 
follow. 

Hydronephrosis. — A  cystic  dilatation  of  the  entire  kidney  frequently 
results  from  oV>stniction  of  the  ureter.  This  is  called  hyfirotiephroiis  or 
hydrops  remiiis.  Various  obstructive  changes  of  the  ureter  are  observed. 
Among  ihcrn  are  calculi,  strictures  following  innanuuations.  fold  of  mucous 
membrane,  twists  and  kinks  of  the  ureter,  the  pressure  of  enlarged  organs, 
morbid  growths,  diseases  of  the  blailder  obstmcting  the  outlet  of  the  ureters, 
phimosis,  enlarged  [irosinte.  stricture  of  the  urethra,  and  other  conditions 
making  e\"acuation  of  the  bladder  difficult  and  thus  remotely  influencing  the 
escape  of  urine  from  the  ureters. 

The  retained  urine  distends  the  ureter  when  the  olotruction  is  near  the 
bladder,  and  then  extends  to  the  pelvis,  which  gradujilly  yields,  and  by  its 
lateral  traction  opens  the  hilum  of  the  kidney,  dilates  the  calices,  and  in  the 
course  of  time  by  combined  traction,  distention,  and  atrophy,  transforms  the 
organ  into  a  sac  in  which  is  contained  a  larger  or  smaller  collection  of  litpiid 
— sometimes  as  much  as  from  5  to  10  liters — and  in  the  wall  of  which  little 
or  no  remaining  kidnev  substance  can  l>e  found. 

The  fluid  at  first  consists  of  urine,  without  much  alteration  from  the 
normal.     So  long  as  kidney  substance  is  present  in  the  sac,  the  secretion  of 
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urine  continues  and  there  is  no  important  change  in  the  fluid.  When,  how- 
ever, secretion  ceases,  the  fluid  changes  its  character  and  becomes  watery. 
This  is  followed  by  de^josition  of  the  sahs  of  the  urine  in  the  form  of  an 
incrubling  layer  within  the  cyst.  1  have  seen  a  case  in  which  the  kidney  in 
hydronephrosis  became  as  large  as  a  man's  head,  and  consisted  of  a  sac  of 
attenuated  fibroconnective  tissue  in  which  no  renal  structure  was  any  longer 
visible.  Its  interior  was  inrnLsted  with  phosphate  of  calcium  and  magne- 
sium until  a  layer  had  formed,  the  thickness  of  which  was  nowhere  less  than 
\  inch,  and  in  many  places  exceeded  \  inch.     The  contents  of  the  cyst 


Fig.  347. — Congenital  cysts  of  the  kidney  :  «,  Renal  artery ;  b,  renal  vein ;  c,  ureter; 
d^  pelvis  of  tlie  kidney  ;  e,  cysts  filled  with  clear  fluid. 


may  be  modified  by  such  accidental  conditions  as  hemorrhage  and  infection. 
When  the  kidney  is  transformed  into  a  sac  with  purulent  contents,  the  con- 
dition is  described  ^s,  pyonephrosis. 

Hydronephrosis  is  usually  unilateral,  but  may  be  bilateral  when  the 
obstniction  causing  it  can  oy)crate  upon  both  ureters,  as  when  they  arc  com- 
pressed by  a  pregnant  or  diseased  utenis,  or  when  the  escape  of  urine  from 
the  bladder  is  obstructed  by  an  enlarged  prostate,  stricture  of  the  urethra,  or 
phimosis. 
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DISEASES  OF  THE  PELVIS  OF  THE  KIDNEY  AND  OF  THE  URETER. 

Pyelitis,  or  iiiflammaUon  of  the  ptivis  of  the  kidney,  occurs  in  typhoid, 
scarlatina,  variola,  pyemia,  (  holera,  diphtheria,  and  other  infectious  diseases, 
in  some  intoxications,  especially  those  in  which  the  elimination  of  the  poison 
occurs  through  the  kidneys,  as  calharides,  turpentine,  and  cubel>s.  The 
affection  is  catarrhal,  rarely  pseudomembranous,  and  the  tendency  is  to 
recovery  as  soon  as  iht*  cause  is  removed. 

The  most  important  forms  of  pyelitis  result  from  local  infection  and  from 
calculus. 

Infection  of  the  [wlvis  of  the  kidney  is  asually  indirect.  Some  cases 
depend  upon  the  retention  of  pyogenic  bacteria  excreted  by  the  kidney 
during  the  course  of  infectious,  es|>ecially  pyemic,  alTections. 

Many  cases  proUibly  result  from  infcclion  through  the  urinary  apjKiralus. 
Pyogenic  co4:ci  are  .sometimes  carried  into  the  bladder  with  sounds  and 
catheters,  first  producing  inflammation  of  the  bladder,  and  later  ascending 
the  ureters  to  produce  inflammation  of  the  pelvis  of  the  kidney.  Pyogenic 
cocci  may  also  enter  the  Idndder  directly  from  the  urethra  in  gonorrhea,  or 
indirectly  from  pclvi<  alisrcsses»  rectal  inflammations,  and  inHarnmations  of 
the  uteriLs.  vagina,  and  neighboring  viscera,  infecting  the  bladder  contents 
and  facilitating  infection  of  the  ureters  and  jielves  of  the  kidneys. 

Retention  of  ttrine  with  amnioniacal  decomi)Osition  in  the  bladder  favors 
bacterial  gronvih,  and  in  cases  with  distention  it  is  easy  to  understand  how 
micro-organisms  can  enter  the  dilated  ureters  and  ascend  to  the  pelves  of  the 
kidney. 

The  Bilhar/ia  or  Distoma  haematobium,  Knstrongjlus  gigas,  Ascaris  him- 
bricoides,  filaria,  etc.,  may  produce  f»yelitis  of  varying  grades  of  severity. 

Morbid  Anatomy. — Pyelitis  may  be  catarrhal,  hemorrhagic,  pseudomem- 
branous, sitpptirative,  or  ulcerative,  according  to  the  peculiarities  of  the 
case.  Chronic  forms,  which  are  most  destructive,  usually  depend  upon  cal- 
culus, tuberculosis,  etc. 

In  the  catarrhal  form  the  mucous  membrane  is  reddened,  swollen,  and 
tlotted  with  piinctifurm  hemorrhages.  The  exudation  consists  of  des(|ua- 
maled  epithelium  and  pus.  The  lymph:idenoid  tissue  of  the  pelvis  is 
increased.  When  diphtheritic  in  nature,  a  [)seudomembrane  forms  upon  the 
surface  of  the  muc  osa ;  when  suppurative,  pus  forms  in  the  pelvis  and 
abscesses  in  its  walls  rupture  either  internally,  leaving  ulcers  which  heal  by 
cicatrization,  or  externally  iiiio  the  perirenal  areolar  tissue,  where  abscesses 
of  larger  size — perint'fihritic  or  f>aranef*hrihc  abscesses — may  forn).  Suppura- 
tive pyelitis  easily  extends  from  the  pelvis  of  the  kidney  to  the  organ  itself, 
leading  to  intertubular  round-<:ell  infiltrations,  lymphogenic  miliar)' abscesses, 
degenerations,  dissolution  of  kidney  substance,  abscesses,  and  sinuses  which 
form  the  exciivations  already  described  as  siirj^icai kidney .  Should  the  ureter 
l)ecome  obstnicted,  the  collection  of  pus  and  urine  in  the  [>elvis  causes  tlila- 
talion  and  ^yoni'f*hrosis.  .\bs(  esses  may  empty  into  the  intestine,  bladder, 
etc.,  by  ulcerating  through  the  walls. 

Calculus. — When  the  pyelitis  is  occasioned  by  a  calculus  loo  large  to 
cscajte  thruugb  the  ureterj  the  condition  is  soniewlial  modified,  its  cause 
being  persistent  and  pniductive  of  traumatic  injury.  The  lesions  thus  become 
chronic,  ulcerative,  and  sometimes  [)urulent.  The  extent  of  injury  depends 
upon  the  size  of  the  calculus  and  the  infection  accompanying  it.  The  most 
extreme  degree  of  local  injur}-  is  seen  in  rare  cases  in  which,  because  of 
atrophy  of  the  entire  renal  parenchyma,  the  organ  is  represented  solely  by  a 
thick  connective-tissue  mass  siirrounding  a  large  calculus. 

Calculi  Ire<iuently  cause  hemorrhage  by  lacerating  the  delicate  tissues. 
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Small  calculi  escaping  from  the  pelvis  of  the  kidney  into  the  ureter  have 
more  or  less  djtftcully  in  passing,  so  that  their  sharp  projections  may  cause 
traumatic  injuries  of  the  mucous  membrane,  with  more  or  less  marked  hem- 
orrhage— the  severe  pain  characteristic  of  renai  coHc. 

Such  stones  somctinifs  liccome  imbeddeii  in  the  ureteral  canal,  through 
which  they  are  unable  lo  escape  to  the  bladder,  and  become  permanent 
obstructions  to  the  otitllow  of  urme.  Calculi  are  usually  unilateral,  but  may 
be  bilateral. 

In  chronic  inflanmiation  of  the  pelvis  of  the  kidney  and  of  the  ureter 
numerous  small  cysts  sometimes  occur  upon  the  mucous  membrane.  i>robably 
resulting  from  the  retention  of  secretion  within  srunll  glands  preexistcnt  or 
newly  formed  in  the  tissue  {ureicritts  lystna).  Rarely,  and  especially  in 
tulierrulosis,  there  is  a  peculiar  nuiltiplication  of  the  e[»irheltum,  with  the 
formation  of  small  bodies  of  a  scale-like  appearance  analogous  to  choles- 
teatoma. 

DISEASES  OF  THE  BLADDER. 

Ooogenitoi  malformatloxtB  of  the  bladder  arc  noi  uncommon.  Those  most  frequent  Are 
fuisoc^iitcd  with  iindrquiito  <Ie%elopiin!nt  of  the  nljifomin.i]  wall,  by  wliich  prulnpse  of  the 
bladder — txtri>fhy  or  inversion — occurs.  This  conrtiiion  may  be  associated  wilh  other  forms 
of  incomplete  union,  as  epispadias  {q.  v.). 

Abnormal  comniunicaiions  tictween  the  bladder  nnd  pelvis,  rectum  and  va^ua.  are  not 
litfrcqucnt.     In  sonic  casci  the  bladder  has  no  outlet  in  ihe  normal  direciion. 

Ruflitiienls  {if  ^he  urachus  not  infrequently  remain  in  communtcfltion  with  nrattachL*i]  lo 
tlip  bladder.  ;ind  may  become  dilutt-d  into  a  ryst  with  sinoiiih  walU  and  rlear  fluid  content*. 
If  the  ob-stjclc  to  urination  develops  early,  the  urachus  m.iy  be  dilated  and  patulous  and  serve 
as  an  outlet  for  the  urine. 

A  few  cajies  of  dnuble  bladder  are  upon  record.  Tliev  mar  be  situated  side  by  side  or  one 
above  the  otlier.  'Ilie  uretrnt  iiKiy  empty  into  either  ur  buth  of  tlie  sacs.  Congenital  diverti- 
cula somewhat  resembling  double  bladders  are  rare. 

The  bladder  may  l>c  entirely  absent,  the  ureters  t]>cn  opening  directly  into  the  urethra. 
T^e  bladder  is  sometimes  so  small  that  the  urine  must  immediately  pass  from  it  into  tlie 
urethra. 

Hypertrophy  of  the  bladder  is  rather  frequent  in  consequence  of  ob- 
struction to  urination,  and  is  seen  in  phimosis,  stricture  of  the  urethra,  en- 
larged prostate,  and  vesical  calculus.  The  vi\t11  of  the  organ  becomes  thick- 
ened from  increase  of  its  muscular  substance,  the  colunms  of  which  are 
unusually  apparent  upon  the  inner  wall.  The  mucosa  is  also  thickened  and 
often  aigose,  and  toj^ether  with  the  hypertrophy,  signs  of  chronic  inflamma- 
tion resulting  from  ammonjacal  decomposition  of  the  urine,  etc.,  are  often 
present. 

Dilatation  of  the  bladder  may  be  congenital  or  prenatal,  and  may  de- 
pend upon  atresia  of  the  urethra.  The  blatlder  may  be  so  cnormoialy  dis- 
tended as  to  interfere  with  birth. 

As  an  acf|uirecl  condition  it  may  depend  u|)on  obstruction  of  the  outlet 
of  the  bladder  or  paralysis  of  the  nius^Milar  walls  of  the  organ.  The  obstnic- 
tive  dilatation  that  occurs  in  the  adult  is  not  an  .icute  process,  but  one  grad- 
ual in  development  and  associated  with  hypertrophy  of  the  muscular  walls, 
which  may  reach  5  or  6  mm.  in  thickness.  A  dilated  and  hypcrtrophied 
bladder  projects  forward  and  may  reach ,  to  the  umbilicus.  The  paralytic 
dilatation  is  usually  of  rapid  <levelopnicnt,  and  is  anompanied  by  marked 
attenuation  of  its  walls.  It  is  not  infrequently  followed  by  rupture,  periton- 
itis, and  death. 

Rupture  of  the  bladder  may  depend  upon  traumatic  injur)'  or  occur 
from  pathologic  dilatation.  ^Ihe  rupture  is  most  frequent  at  the  fundus 
posteriorly,  and  usually  consists  of  a  transverse  laceration.  Fatal  peritonitis 
commonly  follows.  The  traumatic  injuries  are  most  frequent  in  the  neigh- 
borhood of  the  neck  of  the  organ,  and  are  succeeded  by  escape  of  unne 
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either  into  the  surrounding  cellular  tissue  or  externally.     The  escape  of 

urine  into  the  cellular  tissue  is  [particularly  dangerous,  as  extensive  phleg- 
monous suppurations  are  likely  to  follow. 

DWartictLla  <^A  the  bkUdcr  iirt*  OLCuhiunally  seen  as  acquired  conUiiion*.  Tbcir  origin 
seems  tu  depend  upon  accideniol  defects  of  the  muKulur  wait  of  the  bladder  through  which 
a  small  pouch  of  mucous  membrane  ■«  enabled  to  enter  during  contraction.  Sometimes  no 
diverticulum  is  apparent  so  lung  as  (he  bUdiler  w  related,  but  »o  soon  as  prc:»sure  is  brought 
to  bear  upon  the  organ,  a  snc  consisting  of  the  mucous  membrane  is  forced  through  an  open- 
ing in  the  muHTulcir  subBlnncc  and  pTdjecis  upon  the  mitside  hki*  a  uys^.  varying  in  size  from 
a  pea  to  an  rgg,  dcijrnding  upon  the  pressure  exerted  upon  the  bladder.  ^Thc  tlivcrlicula 
usually  form  melnstic,  thick-walled  pouches  composcrd  of  hyperplastic  peritoneum  and 
mucosa,  filled  with  stagnant  decomposing,  and  often  purulent  urine.  They  communicate 
with  the  bUOdcr  by  rather  small  openings  chal  may  be  ulcerated. 
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Fig.  348. — Hypertrophy  of  the  bladder-wall:  a,  h.  Inner  and  outer  ciiilurs  uf  the  urethra, 
enlarged  prostate;  d.  opening  the  bladder  into  a  diverticulum  projecting  posteriorly. 


The  stagnation  of  the  urine  within  the  diverticulum  Is  a  common  cause  of  caIcuUk  forma- 
tiun. 

The  diveriicula  ni:iv  be  single  ur  multiple,  a  few  cases  being  on  revord  in  which  they  were 
very  numerous,  reaching  as  high  as  from  30  to  50  in  number  and  varying  greatly  in  size. 
They  usually  occur  upon  the  posterior  or  lateral  walls  of  the  bladder. 

Fistulous   communications  between   the   bladder  and  other  viscera 

are  frequent  in  the  female  and  rare  in  the  male.  They  UMially  result  from 
necroses  following  prolonged  pressure  of  the  child's  head  upon  the  soft  j^arts 
during  delayed  pariurition.  or  from  instnimental  lacerations  of  the  soft  jwirts 
during  delivery,  (.'ommuniiations  of  this  kind  are  known  as  urof^t-nitai fistuia 
{if.  ?'. ).  Traumatic  fistulas  between  the  bladder  and  vagina  also  occur  after 
opcrati\e  procedures  for  removal  of  the  uterus  and  from  pressure  exerted  by 
vesical  calculi. 
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Fistulous  communications  between  the  bladder  and  neighboring  viscera 
mav  Oixur  in  r.onsetiuenci;  of  the.  ulcerations  and  necroses  caused  by  malig- 
nant disease,  supimration,  and  traumatic  injurie:*.  In  suppurative  apjjendi- 
citis  the  vermiform  appendix  sometimes  establishes  a  comnmnication  with  the 
bladder,  through  which  it  discharges  its  purulent  contents. 

RcctovisUai  fistula-s  permit  the  escape  of  the  urine  from  the  bladder  into 
the  rectum,  or  the  entrance  of  tecal  matter  into  the  bladder.  Gaseous  evacu- 
ations from  the  rectum  may  also  occur  through  the  urethra  via  the  bladder. 

All  comniunirations  between  the  rectum  and  the  urinary  organs  are  ex- 
tremely dangerous,  because  of  the  liability  of  the  urine  becoming  infected 
with  organisms  tliat  may  eventually  reach  the  kidneys. 


J^ 


Fig.  34q.— Gangrenous  cystiiis  fRiesman). 

Circulatory  Disturbances  of  the  Bladder.— Anemia  of  the  nmcous 
membrane  and  ivallsof  the  bladder  is  usually  seen  postnioriem.  'The  mucous 
membrane  is  white^  and  shows  no  injected  vessels.  As  seen  through  the 
endoscope  or  speculum,  however,  the  mucous  membrane  is  rosy  in  color,  so 
that  it  is  prol>abk'  that  the  ]jallor  de]>ends  upon  hypostasis  after  death.  As  a 
pathologic  pro<css,  anemia  may  occur  in  consc(]Ucnce  of  thromlx)sis,  embol- 
ism, pressure,  arteriosclerosis,  and  other  vascular  changes. 

Active  hyperemia  is  characieri/ed  by  diffuse  redness  of  the  mucosa.  It 
usually  depends  upon  infection  with  organisms  which,  like  the  gonococcus, 
enter  from  the  urethra.  The  irritating  influence  of  cantharides  and  other 
substances  eliminated  by  the  urine  may  also  cause  it. 
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Passive  hyperemia  usually  depends  upon  obsiruclion  of  the  inferior  vena 
cava.  Ii  is  cliaracteri/ed  by  ratarrhal  inflammation,  dilatation,  and  varitosi- 
lies  of  the  veins  of  the  liladder  walls.  The  dilated  veins  are  cspctially  nu- 
merous at  the  neck  of  ihe  bladder,  where  they  may  ol>struit  its  outlet,  and 
when  attenuated,  may  lause  iieumrrhages,  either  by  s]>ontaneous  rupture  or 
by  injuries  inflicted  with  introduced  catheters,  sounds,  etc.  The  dilated 
veins  fre(]ueni!y  become  the  seat  of  thrombosis,  and  in  them ////^/W////j  eom- 
monlv  form. 

Hemorrhage  from  the  bladder  may  depend  ufx>n  traumatic  injury,  cal- 
culus, malignant  disease,  tuberculosis,  and  the  operation  of  certain  j)arasitcs, 
especially  the  Bilharzia  haematobium  (y.  ;'.). 

Cystitis,  or  jnflamtnation  of  the  bladder,  is  a  verv"  common  affection. 
In  its  acute  tbnn  it  is  most  frc(|uent  in  gonorrhea  ;  in  its  chronic  form  it 
results  from  calculus  or  entar^cd  prostate. 

Acute  cystitis  is  usually  due  lo  ^'onococci  and  other  pyogenic  cocci  which 
gain  entrance  from  the  urethra,  but  may  also  be  tuiuscd  by  poisons,  such  as 
cantharides,  brought  to  the  or^an  in  the  urine,  ll  may  result  from  unex- 
pected trauma  Irom  the  presence  of  previously  laicut  calculi,  or  instruments 
used  to  explore  the  bladder.  Inlection  of  the  urine  in  the  bladder  may  also 
o<:c^on  it.     Sometimes  ii  occurs  without  discoverable  cause. 

The  inflamed  bladder  is  usually  empty  because  of  the  frequent  urination, 
which  is  one  of  the  most  characteristic  symptoms.  The  conlajned  urine  is 
nearly  always  purulcitt  or  cloudy. 

The  mucous  membrane  is  more  or  less  injected,  swollen,  and  edematous. 
In  some  cases  pseudomembranous  deposits  may  be  found  upon  it.s  surface. 
Such  cases  are  most  ircquently  seen  in  paralytic  distention  with  attenuation 
of  the  walls. 

The  inflammation  may  extend  from  the  mucous  membrane  vui  the 
lymphatic  system  to  the  submucot^a  and  peri-urt-thral  tissues,  where  supjmra- 
tion  occurs.  'I'hc  affection  begins  lotaily  with  the  formation  of  swollen  and 
hemorrhagic  patches  of  necrotic  su|)erntial  epithelium,  upon  whi(  h  grayish 
pseudomembrane  fonus.  Sometimes  these  patches  become  almost  black  in 
color,  and  arc  encrusted  with  [ihosphatic  salts,  especially  when  the  urine  is 
ammoniacal.  When  the  entire  lining  of  the  biaclder  is  affected,  it  afipears 
much  as  if  covered  with  a  true  diphtheritic  membrane. 

Phlegmonous  cystitis  consiMs  of  inflammation  of  the  bladder,  with  in- 
fection of  the  surroimcling  cellular  tissue  and  considerable  sitppuraiion.  It 
usually  depends  upon  rupture.  The  abscesses  formed  in  the  wall  of  the 
bladder  appear  upon  its  inner  surface  as  soft  yellowish  projections  which, 
when  they  rupture  and  evacuate,  as  often  happens,  leave  ulcerations  with 
undermined  borders.  Phlejimonous  cystitis  of  this  form  is  often  described  as 
paracystitis  phie^motiosii. 

Chronic  cystitis  may  follow  acute  cystitis,  but,  as  has  been  said,  is 
more  often  due  to  cnlarj^ement  of  the  jirostate  gland  and  the  presence  of 
ciilculi  in  the  bladder,  both  of  which  conditions  are  associated  with  reten- 
tion and  decomposition  of  the  urine,  local  congestion  and  irritation,  hyper- 
trophy of  the  nuiscular  walls,  and  infection. 

I'lie  mucous  membrane  of  the  chronically  inflamed  bladder  is  thickened, 
roughened,  injected,  reddened,  somelimes  polypose,  not  iiifrc(|uently  ulcer- 
ated, and  may  be  covered  with  mucopurulent  exudate.  *I'he  fniger-nail  or 
the  edge  of  a  knife  readily  scrapes  off  layer  after  layer  of  epithelium. 

The  contained  urine  is  usnally  alkaline,  ammoniacal,  punileni,  and  rich 
in  mucus.  Hemorrhages  into  the  bladder-walls  are  frequent,  and  cause 
deep  pigmentations  of  brownish  or  blackish  color.  Upon  the  denuded  and 
ulcerated  surfaces  salts  of  the  urates  or  phosphates  readily  collect.     The 
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muscular  walls  of  the  organ  hypertrophy,  the  connective  tissue  increases 
in  the  submucosa,  and  the  walls,  when  incised,  seem  to  he  thick  and  callous. 
The  muscular  hypertrophy  is  conipensaior)'  in  order  thai  the  bladder  sliall 
be  able  to  discharge  its  contents  through  ihe  obstructed  orifice. 

A  chronically  inflamed  and  ulcerated  bladder  is  always  a  source  of  danger 
from  infection,  which  may  rapidly  terminate  the  patient's  life. 

Ulcer  of  the  Bladder. — Ulcere  of  the  bladder  occur  in  both  acute 
and  chronic  cystitis.  An  unusual  form  of  cystic  ulcer  has,  however,  been 
pointed  out  by  Rokitansky  as  iimf>U ptr/ora/ifi)^  ulcer  oj  ihe  urinary  blaJdir. 
It  o*:curs  in  spinal  j>alsy,  and  is  characterized  by  a  round  necrosis  of  the 
wall  of  the  organ,  usually  occurring  upon  the  posterior  inferior  wall.  It 
leads  to  rapid  perforation,  with  the  usual  ronsec[uences. 

Tuberculosis  of  the  bladder  is  uncommon.  Secondary  tubercles 
are  usually  of  hematogenous  origin,  though  lliey  may  be  lymphogenous 
when  secondary  to  other  tbmis  of  urogenital  tuL»erculosis.  The  most  fre- 
quent secondary  tuberculous  lesions  oixiir  in  the  form  of  small  ulcers, 
usually  situated  in  the  inferior  ()art  of  the  organ,  and  extending  into  the 
submucosa. 

The  edges  are  infiltrated,  and  the  surrounding  nmcous  membrane  in- 
jected. .Secondary  tuberculosis  is  much  more  frequent  in  men  than  in 
women,  urogenital  tuberculosis  l>eing  more  freijuent  in  men.  The  anection 
usually  begins  in  the  epididymis,  sometimes  in  the  prostate,  extends  tna 
the  Ij-mphatic-s  to  the  vesiculae  seminalis,  and  thence  to  the  bladder.  In 
tuberculosis  of  the  kidney  or  its  |)elvis,  by  which  tubercle  liacilli  are  dis- 
charged into  the  urine,  the  bladder  resists  direct  implanuition  of  the  liacJlH 
for  a  long  time,  and  probably  only  becomes  infected  by  lacilli  distributed 
throughout  its  lymphatic  vessels.  The  lymphatic  circulation  of  the  uro- 
genital tract  seems  to  he  ascending,  so  that  it  is  more  fretjuent  for  lul>erru- 
losis  of  the  testicle,  prostate,  seminal  vesicles,  and  bladder  lo  provoke 
simultaneous  tuberculosis  of  both  kidneys  than  for  tuberculosis  of  the  kidney 
to  <ause  disease  lower  down. 

The  lesions  consist  of  wide-spread  ulceration,  chiefly  in  the  lower  pos- 
terior portion  of  the  viscus.  The  ulcerations  present  the  usual  appearances, 
having  undermined  infiltrated  edges,  cheesy,  more  or  less  excavated,  centers, 
and  partially  detaching  fragments  of  the  mucosa,  which  project  in  a  [>oly- 
poid  nianner  into  the  bladder.  From  the  principal  tuberculous  ulcers,  along 
the  line  of  the  lymphatic  vessels,  distributed  miliary  tubercles  are  found. 

Secondary  infection  is  readily  possible,  and  precipitation  of  the  iirinary 
salts  upon  the  ulcerated  areas  is  common.  The  disease  may  destroy  the 
greater  part  of  the  mucous  inemhranc  of  the  Madder. 

Primary  tuberculosis  of  the  bladder  is  rare  and  of  hematogenous  origin. 
In  its  wail  a  single  lesion  with  auxiliary  outlying  lesions  may  be  found.  The 
lesion  may  become  as  large  as  a  walnut  and  be  rheesy.  The  inner  surface 
ulcerates,  and  the  coagulation  necrotic  material  from  the  center  discharges 
into  the  bladder,  forming  a  deep  excavation. 

Syphilis  of  the  bladder  is  extremely  rare. 

Parasites  of  the  Bladder.^Echinococcus  cysts  forming  in  the  kidney 
or  its  pelvis  o<<asionaHy  rupture  and  distharge  through  the  ureter  into  the 
bladder.  In  this  way  the  hooklets  may  enter  the  urine.  The  eggs  of  IJil- 
harzia  haematobium  and  the  embr)'Osof  filaria  also  occur  in  the  urine  from  the 
same  source. 

The-  occurrence  of  echinococeus  cysts  in  the  bladder  independently  of 
primary  disease  of  any  other  part  is  very  rare. 

Perforation  of  the  intestine  permits  the  occasional  entrance  of  round- 
worms, pin-worms,  and  other  objects  from  the  intestine.     The  larvse  of  flies 
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have  also  been  observed  in   the  bladder,  their  eggs  probably  having  l)ecn 
carried  in  upon  a  soiled  catheter. 

The  irichomonas  and  ccrcomon;is  .ire  alsrt  present  in  rare  cases. 

Bacteria  of  various  kinds  enter  Uie  bladder  via  ihe  ureter,  ihc  urethra,  from  surrounding 
inflammaiory  lesions,  through  fibtuUi.,  and  upon  catheters.  They  produce  deconrtposUion  of 
the  unnc  and  various  inllanimatury  lesions. 

Yr.ist  pluiil-i  oltfii  iK.»  ur  m  duiLieJic  urine,  as  d^j  sarcin:i  and  oidium. 

Tumors  of  the  Bladder. — PolyiK)id  excrescences  similar  lo  those  of 
other  mucous  membranes  not  inlrequently  develop  upon  the  mucous  mem- 
brane of  chroiiitally  inflamed  bladders. 

Fibroma  sonieiinics  develops  from  the  subnuuosa,  and  projects  upon  the 
inner  ;>urfaLe  ol  the  bl;tdder.  ll  usually  foniis  a  small,  pedunculated,  villous 
mass,  with  long  t>rojccting  processes,  each  consisting  of  a  blood  vessel  sur- 
rounded by  delicate  areolar  tissue  and  covered  by  stratified  squamous  epi- 
thelium. It  is  very  frequently  spoken  of  as  papiiiary  futnor  of  the  bladder, 
and  is  one  of  the  most  frequent  neo]'lasnis  of  the  organ.  It  does  not  invade 
the  mucosa,  but  extends  outward  and  may  attain  the  size  of  a  small  apiilc. 
The  lunior  most  frequently  occupies  the  posterior  inferior  wall  of  the  l<(ad- 
der,  and  may  plug  the  urethra  during  micturition.  It  bleeds  i]|ion  slight 
provocation,  but  is  benign. 

The  epithelium  covering  the  papilla  is  of  an  atypical  columnar  fonn. 
The  hemorrhages  from  the  itmior  are  fre<incnt,  and  mav  be  so  severe  as  to 
cause  the  death  of  the  |>aticnt  from  anemia.  The  fiapillary  processes  fre- 
quently break  off,  are  passed  with  the  urine,  and  enalde  one  to  make  a  micro- 
scopic diagnosis.  Rarely  the  lunior  closes  the  moulh  of  a  ureter  and  pro- 
duces hydronephrosis.  The  tumor  may  become  intrusted  with  sails,  and  its 
processes  becoming  necrotic,  lircak  off.  In  this  manner  the  tumor  may  he 
destroyed,  removed,  and  re[>laced  by  an  ulceration  which,  by  subsequent 
cicatrization,  permits  spontaneous  recovery.  There  is  always  danger  that 
the  tumor  may,  in  the  course  of  time,  become  malignant. 

Myoma,  f jbromyoma,  myxoma,  aarcoma,  fibrosarcoma,  are  of  occasional 
occurrence. 

Fibroadenoma  of  the  bladder  has  been  described.  It  occurs  in  the  form 
of  a  lubcr-like  node,  usually  attached  to  the  mucous  membrane  in  the  neigh- 
borhood of  the  trigonum  and  neck  of  the  organ.  It  is  seated  in  the  mucosa, 
and  may  be  ses-sile  or  y>edunculated.  It  rarely  becomes  larger  than  a  pigeon's 
egg,  and  in  structure  resembles  the  prostate  gland,  from  which  it  probably 
originates- 

Carclaoma  of  the  bladder  is  usually  primar)*,  and  is  of  the  s<|uamons  epi- 
thelial variety — squamous  rpithfiiomu.  It  is  not  a  common  tumor,  and  its 
existence  was  at  one  lime  denied.  It  occurs,  however,  in  both  men  and 
women  as  a  nodular,  spongv',  papillary,  fungous,  or  caulitlowcr  mass,  sj tread- 
ing over  a  considerable  extent  of  bladder  surface,  and  descending  into  the 
submucosa  and  nmscularis.  It  is  accompanied  by  numerous  ulcerations,  in- 
dtirations.  and  rotmd-cell  infiltrations,  and  is  a  much  less  circumscribed, 
denser,  and  less  elevated  growth  than  the  japilloma  or  papillary  fibroma 
already  descrilied.  Sometimes  a  large  ulceration  with  indurated  edges  that 
reveal  their  true  nature  only  upon  microscopic  examination  results  from  rapid 
degeneration  of  such  a  tumor. 

The  vesical  carcinoma  readily  extends  to  the  rectum,  and  in  women  to 
the  sex\ial  organs.  Primary  carcinoma  of  the  bladder  is,  however,  a  very 
rare  affection  of  women.  Metastasis  rarely  occurs  in  vesical  carcinoma. 
The  carcinoma  rarely  leads  to  perforation  of  the  bladder,  with  its  usual 
effects.     It  more  frequently  ol»sinicts  the  ureters  and  causes  hydronephrosis. 

Secondary  carcinoma  of  the  bladder  may  occur  from  contiguity  of  tissue 
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in  cases  of  primary  disease  of  the  sexual  organs^  the  rectum,  and  the  pros- 
tate.     Metastaiic  carcinoma  of  the  bladder  is  extremely  rare. 

Cysts  of  the  bladder  may  result  from  diverticula,  the  orifices  of  which 
betoiue  closed,  and  from  patulous  urachu-s.  Of  the  (larasitic  forms,  the 
echinococcus  cysts  may  be  mentioned,  though  they  are  very  rare  in  occur- 
rence.    Paget  has  seen  a  case  of  ihrmoid  cyst  of  the  bladder. 

Calculus. — C-alculi  are  stones  formed  in  the*  urinary  organs  inconse- 
quence of  the  precipitation  of  the  salts  of  the  urine.  They  are  most  common 
in  the  bladder.  K^rly  precipitation  of  the  salts  dissohed  in  the  urine  is  a 
not  infrequent  phenomenon,  and  may  be  a  cause  of  much  siiflering  and  many 
tissue  altemtions.  The  precipitated  sails  may  occur  in  a  molecular  form, 
either  amorphous  or  crystalline,  and  may  collect  in  the  kidney,  descend 
to  its  pelvis.  ]j;isfi  through  the  ureters,  and  collect  in  the  bladder.  The 
passage  oi  the  mineral  substances  in  tlie  urine  in  visible  form  is  described  as 
gravt/^  especially  when  made  up  of  uric  acid,  which  appears  as  a  dark-red 
granular  preci[)itate. 

The  urinary  gravel  is  an  indiauion  of  the  existence  of  lithemiti  (r/.  r'.), 
but  by  itself  is  of  slight  significance.  It  is  when  the  salts  precipitate  in  such 
manner  as  to  form  defntite  cidcuU  or  stones  that  they  become  locally  impor- 
tant. It  is  convenient  tn  speak  of  the  various  (alruli  according  to  the  seat 
of  occurrence. 

I.  The  Kidney. -Renal  Calculus  or  Nephrolithiasis.— The  most  frequent 
urinary  deposits  found  in  the  kidnc-y  art-  uric  acid  and  the  urates.  \'arious 
theories  tor  the  early  precipitation  of  these  substances  have  been  propounded, 
but  it  seems  most  jilausible  that  the  condition  dejieiids  upon  errors  of  metabo- 
lism and  o\ygenation  by  which  an  excessive  i^uantity  of  uric  acid  and  the 
urates  o<:curs  in  the  urine.  Cardiac  and  pulmonary  diseases  predispose  to 
the  condition.  In  fevers  the  errors  of  metabolism  are  most  pronounced, 
while  in  all  conditions  in  which  the  alkalinity  of  the  urine  is  reduced  the 
acid  salts  precipitate.  Lead  poisoning,  lilhcinia.  and  gout  are  common 
cau.ses.  Fine  crystals  or  amorphous  granules  of  uric  acid  or  sodium  acid 
urate  may  be  found  in  the  uriniferous  lubules,  especially  in  the  collecting 
tubes  and  in  the  connettive  tissue  about  the  tubules.  The  discover)' of  the 
deix>sii  may  be  matle  only  with  the  microscope,  and  its  extent  limited  to 
occasional  collections  of  granules  and  cry.stals.  .\t  times  there  are  consider- 
able-sixed  accumulations  which  may  obstnict  the  tubules.  \Vhen  the  dc|X)- 
sition  is  more  marked,  the  knife,  in  incising  the  organ,  grates  upon  the 
mineral  deposits,  and  the  eye  and  fmgcr  readily  detect  the  presence  of  numer- 
oas  sciiUered  grains^i,^/-*/?^/.  The  still  more  marked  cases  are  (haracierized 
by  the  presence  of  sU^nes  or  cahuili  which  o<<upy  cavities  in  the  tissue — 
pfiefttion  cysts.  They  are  sometimes  surrounded  by  encapsulating  connec- 
tive-tissue bundles  of  inflammatory  new  formation.  The  calculi  varj-  from 
a  pin-head  to  a  walnut  in  size,  the  larger  stones  being  found  in  the  pelvis  of 
the  kidney  rather  tlian  in  its  substance.  The  ]>urely  renal  calculi  are  most 
fre(|ucnt  in  the  medullary  snbstauce. 

The  stones  arc  irregular  in  shape,  especiaily  calculi  that  occur  in  the 
pelvis  of  the  kidney  and  send  prolongations  into  the  calices.  They  liave 
rough  surfaces  and  are  yellowish,  reddish,  or  brownish  in  color.  The  stonea 
are  usually  hard  and  brittle,  sometimes  crystalline,  sometimes  amorphous,  in 
structure. 

The  rcsu/fs  of  nephrotithiasis  will  var>'  with  its  extent  and  degree.  In 
the  cases  in  which  minute  crystals  or  amor}>hous  granules  are  found  in  the 
cells  of  the  tubules  and  in  ihe  interstitial  tissue  of  the  kidney  no  structural 
changes  occur.  When  cellular  degenerations  exi.st,  it  is  always  more  or  less 
of  a  question  whether  they  may  have  caused  the  mineralization  or  resulted 
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from  it  larger  formations  daiiiagc  the  contiguous  tissue,  bring  about 
atrophy,  and  subsequently  occujiy  Sfwces  bounded  by  more  or  less  well- 
developed  ronnective-iissue  wnlls. 

Nephrolithiasis,  whether  the  stones  be  situated  in  the  kidney  or  in  its 
pelvis,  predisposes  to  su(ipuration»  the  infection  proljably  occurring  through 
the  ureter  from  the  bladder,  thus  bringing  about   absress  of  the   kidney 

H.  The  Ureter. — Calculi  found  in  the  ureter  are  probably  rarely  formed 
there,  but  descend  from  the  pelvis  of  the  kidney  when  the  ureter  is  un- 
usually dilated,  and  then  lodj^e  as  it  <  ontracts.  'I*hey  may  cause  obstruction 
with  local  inflammatory,  ulreraiive,  and  phlegmonous  changes.  Secondary 
changes,  such   as  hydronephrosis,  may  occur  if  the  stones  cannot  pass  on 
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Fl*^.  350.— Urinary  calculi  showing  thr-  nuclei  from  which  they  ohgintitc.  Uic  coucentrtc 
lamina  by  which  thry  arc  formed,  the  radtatm^  inhltralion  sometimes  otttcrvcd,  and  the  vurtotu 
smooth  u.nd  noduliur  surfacrs  (Orth). 


into  the  bladder.  The  jjassage  of  calculi  through  the  ureters  is  accompanied 
by  intense  pain  (renal  colic j. 

III.  The  Bladder. — Vesical  or  cystic  calculi  are  most  common,  and, 
therefore,  most  important  to  the  clinician.  I'hcy  are  composed  of  sub- 
stances either  normal  to  the  urine  or  derived  from  it,  preripitnted  uric 
acid  and  urates  being  the  most  frequent.  The  greater  the  lime  the  urine 
is  retained  in  the  bladder,  the  more  excellent  are  the  op[>ortunities  for  pre- 
cipitation of  the  salts  and  increase  in  the  size  of  the  ralculi.  The  outlet 
is,  however,  large  enough  to  pennit  the  escape  of  masses  that  would  merit 
considerable  attention  higher  up,  and  the  passage  o^  j^av^i  with  the  urine 
is  common. 

How  many  of  the  cystic  ralculi  originate  in  the  bladder  cannot  be  de- 
termined. The  fact  that  the  i)assage  of  formed  calculi  from  the  jielvis  of 
the  kidney  to    the   bladder   is  of  frequent  occurrence,   together  with  the 
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knowledge  that  calculi  form  readily  about  foreign  bodies  in  the  bladder, 
suggests  that  many  vesical  calculi  owe  their  beginning  to  stones  descend- 
ing from  the  kidney.  On  the  other  hand,  there  is  no  doubt  but  that 
vesical  calculi  can  occur  withovit  previous  nefthrolithiasis,  as  is  shown  by 
stones  formed  of  salts  rarely  precipitated  in  the  kidney,  and  by  calculi 
having  nuclei  that  did  not  originate  in  the  kidney — Ibreign  bodies,  etc. 

The  causes  predisposing  to  cystic  calculus  vary  with  the  nature  of  the 
calculus.  Thus,  while  the  uric-auid  t^kulus  probably  occurs  most  frequently 
in  lithemic  conditions,  anil  the  phos[)hatic  cali  ulus  in  phosphaturia  with 
ammoniaca!  decomposition  of  the  urine,  there  are  many  cases  in  which  the 
drinking  of  alkaline  waters — ^lime-waters — can  be  put  down  as  the  chief 
predisposing  factor. 

The  cystic  calculi  are  usually  single,  rounded  or  ovoid  in  form,  and  vary 
in  color  and  consistence  with  their  comi)osition.  When  multiple,  they  may 
be  faceted  like  gall-stones. 


-id 
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Uxic-acld  OalCOlOB. —  riiis  coiuists  cilhL-r  of  pure  u 

{a)  Tht.'  pure  uric-iicid  calculus  is  iisudlly  ralhcr  small— the  sue  of  a  pea  or  ;i  pigeon's  egg, 
of  a  yellowish,  rctl.lish.  or  hrowm^h  color,  rough  and  crystalline  on  ihc  surfiicc.  aiid  bnule. 
*l*he«e  storiL-s  probatily  originute  tn  the  pcUis  of  the  kidnry. 

{b)  The  urate  calculus  may  cont.nn  uric  .icid.  umtc  of  ammonium,  urate  of  intignrsiura, 
Qxaiale  of  calcium  nnd  amnmniamigncsium  phosphate,  in  addition  to  the  chief  ingredient, 
uric  acid.  These  stones  are  lurger  ifmn  the  pure  uric-acid  calculus,  and  commonly  altnin 
the  site  of  tt  hen's  egg.  Their  structure  is  I;imin;iied,  xs  Ihey  often  form  about  a  central 
nucleu<t.  The  oulcr  or  rind  l.iycr  often  contains  the  oxalate  of  cnUium.  TUe  surface  is  likely 
to  be  smooth  ;  the  stone  is  pale  in  color. 

Stones  con>i>ting  of  unite  of  .immonium  are  usu.illy  small— not  larger  than  a  pigeon's 
egg,  rounded,  and  somcwh:it  tlittcned.  Their  color  i<  rliill  yellow.  th«-  surf.ic-;  finely  gmnular. 
the  texture  frmble,  the  fniciured  surface  granular.  Stones  of  urate  of  niu};nesium  liave  ftn 
ashcn-tjr.iy  col:)r. 

Phosphatlc  Caloull.— These  are  of  common  occurrence  and  consist  of-  (u)  Phosphate  of 
calcium  ,  {^)  HmmouionuLgnestum  phosphate,  and  (c>  calcium  carbimale. 

The  stones  are  wliile  fir  gray  in  color,  anJ  may  he  hard  and  brittle,  though  more  likely  to 
be  sofi  find  crumUling.  Thry  may  attain  con-iiderahle  «i/.e-  The  most  frequent  ingredient  ts 
probably  the  ammaaiomagne&ium  phosphali^,  and  (he  stones  which  contam  most  of  this  salt 
are  the  softest.    The  carbonate  of  lime  culculi  are  rare,  pure  while  in  color,  and  chalky. 

It  IS  iioi  iiifriMpient  for  .-1  ^tone  In  he  composed  of  all  of  thes«*  ingredients. 

Tlie  formation  of  phos-phatic  calculi  is  distinctly  favored  by  stricture  of  the  urethra, 
enlargement  of  the  prostate,  and  other  conditions  by  which  the  urine  is  retamed  tn  the  bladder 
and  predisposed  to  ammoniacal  fermentation.  The  stones  not  infrequently  ftirm  atiout  foreign 
bodies  ;ind  sm.ilt  calculi  of  uric  acid  or  urates. 

Oxalate  Oftl{nUl.—11msi;  are  less  frequent  in  occurrence.  Thev  nre  characteritrd  by  a 
brownish  e.ilor  and  a  peculi.ir  surface,  which  is  spinous  or  coral-like,  nnd  full  of  irregnl.ir  pro- 
jections of  ;i  rounded,  spinous,  or  club-like  form.  Their  substance  is  very  hard,  The  stones 
are  cnminonly  mixed  in  composition,  uric  add  lieing  an  importinl  ingredient. 

Oystln  OalCUll. —  Vhesc  are  uncommon.  They  are  soft  ;n)d  waxy  in  convislence,  tirawnlsh 
or  soriK-iiinr-*  gn-cnisli  in  color,  und  arc  usually  small  in  \m**  and  ovoid  inform.  The  frac- 
tured surface  is  crystalline,     Cysiin  stones  have  been  ol»served  in  the  pelvis  of  the  kidney. 

Xanttiln  Oalcnll.— These  arc  extremely  rare  calculi  of  >mall  sizr  and  brownish  or  cinniw 
bar-red  color.  The  surface  is  usually  smooth.  The  consistence  is  hriule.  and  the  surface 
uf  fracture  amorphous. 

In  rare  coses  calculi  may  be  formed  of  silicic  acid,  lienioic  acid,  sulphate  of  calcium, 
and  inrtigo.  One  of  the  latter,  descrilicd  by  Ord,  weighed  40  gmnis  and  was  found  In  the 
kidney. 

Gall-sloncs  sometimes  enter  the  bladder  bv  fistula  formation,  and  then  become  intnsfurnied 
to  cystic  calculi  by  subsi*qneni  precipitation  of  uralic  salts. 

In  vesical  calculus  the  mucous  membrane  is  in  a  state  of  chronic  infUm- 
mation,  with  erosion  and  ulreratjon  of  the  surface  and  occasional  mineraliza- 
tion of  the  eroded  areas.  The  intlamed  condilion  and  presence  of  the 
foreign  body  stimulate  the  organ  to  frei|uent  and  violent  rontrat  tions,  which 
with  diffiriiUy  discharge  the  urine  through  the  urethra  oVistnn  ted  at  its 
orifice  by  the  calctilus.  The  result  is  hypertrophy  of  the  muscular  coat. 
Hyperplasia  of  the  connective  tissue  of  the  submucous  coat  also  CMxurs,  and 
diverticula  frequently  form.   Hydronephrosis  may  result  from  the  obstruction. 
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DISEASES  OF  THE  URETHRA. 

Urethritis,  or  inflammation  of  the  urethra,  is  the  most  frequent 
and  most  inii>ortaui  lesion. 

Etiology. —  U  is  nearly  always  inlcclious.  and  in  the  great  majority  of 
cases  dci^ciuis  u]>on  the  gono<  occus  of  Neisser.  It  is  sometinitrs  caused  by 
Staphylocoixus  pyogenes,  more  rarely  by  the  streplococLUs,  and  still  more 
rarely  by  the  colon  baiilhjs  and  other  micro-organisms.  The  disease  is 
ocuisionally  of  traumaiic  orij^in,  being  caused  by  the  introduction  of  dirty 
sounds  and  foreign  bodies  into  the  urethra. 

The  most  fretjuent  form  of  urethritis  is  catarrhal.  It  is  characterized 
by  the  formation  of  pus.  desquamation  of  epithelium,  occasional  follicular 
abscesiies,  and,  if  gonorrheal,  by  a  tendency  to  invade  the  tissue  farther  and 
farther  back  until  it  not  infrequently  reaches  the  bladder.  The  pus  has  a 
creamy  character,  though  11  is  sometimes  greenish  yellow.  As  the  intlam- 
niation  subsides  it  becomes  thinner  and  mixed  with  mucus  ij^Ifft). 

Kxcept  by  the  history  of  inl'eclion  and  the  presence  of  gonococci  in  the 
pus  and  epithelial  cells  in  the  exudate  the  gonorrheal  urethritis  has  no  essen- 
tial difTerences  by  which  it  can  be  separated  from  other  tornis.  Indeed,  in 
gonorrliea  the  inferiion  is  conmionly  mixed,  and  staphylococci  OfMurring 
together  with  (he  gonocotti  are  rcsjtonsible  for  many  of  the  complications. 
The  inflauimaiion  usu^illy  heals  readily  without  marked  anatomic  alterations. 
It  may,  however,  be  complicated  by  Iblliculiiis,  vcsiculiiis.  cystitis,  orchitis, 
prostatitis,  vaginitis,  etc.  One  of  the  most  frequent  complications  is  cica- 
tricial formations  in  the  floor  of  the  urethra,  by  whif  h  a  stenosis  or  stricture 
occurs.  Such  stnctun-s  are  frequent  in  men,  but  alntosi  unknown  in  women, 
and  usually  occur  in  chronic  urethritis  or  ^^leet.  They  may  follow  traumatic 
simple  or  gonorrheal  urethritis.  The  strictures  may  consist  of  simple  swell- 
ing of  the  mucosa,  cicatricial  bands,  peri-urethral  connective-tissue  forma- 
tions, the  stenosis  extending  along  the  canal  for  some  distance.  They  are 
most  frequent  in  the  membranous  part  of  the  ^lrethra,  next  most  freijuent  in 
the  spong)'  portion,  near  the  membninous  urethra.  Stenosis  of  the  urethra, 
from  hy[)ertrophy  of  the  [frostate  gland,  also  occurs  in  old  men. 
Croupous  nnrl  diphtheritic  urethritis  are  rarely  observed. 
Syphilitic  aiid  tul>erculous  inflammations,  with  the  usual  indurations, 
tubercles,  ulcers,  attd  infiUrations,  are  rare.  Chumfoit/  sometimes  occurs  in 
the  urethra  near  the  meatus  urinarins. 

Poiypoiti  txrmcefu't's  may  form  and  show  a  structure  similar  lo  the  papil- 
loma :  they  afipear  as  small,  tumor-like  projections.  Obstnntion  of  the 
glands  in  and  at  the  meatus  urinarins.  especially  in  women,  may  cause  the 
formation  of  small  retention  cysts. 

7*raumatir  injuries,  ulcerative  diseases,  and  [»eri -urethral  ab.sces.scs  some- 
times lead  to  the  formation  of  fistulous  communications  with  the  exterior 
Through  such  fisaila  the  urine  c*scapes  during  n^icturilion, 

Tumors  of  the  Urethra. — 'I'hese  nuich  more  frequently  arise  from  the 
neightK>ring  structures,  and  invade  the  urethra  by  continuity  of  tissue,  than 
from  the  urethra  itself.  In  men,  cfritJuiioma  of  the  glans  penis  commonly 
invades  the  urethra  near  the  meatus,  and  carartorna  o(  the  prostate  encroaches 
ujMjn  the  urethral  (anal  and  sometimes  obstructs  it.  In  women,  sarcoma^ 
myxoma^  fihrnma,  and  caninoma  have  been  ohser\'ed.  \  small  tumor, 
usually  a  ca\ernous  fibroma  known  as  a  larundf,  is  often  found  at  the  meatus 
in  women. 

Parasites  rarely  o<:cur  in  the  urethra.  The  pin-  or  thread-worms  some- 
times enter  the  meatus  during  their  migrations.     I  have,  however,  ol^sened 
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a  case  of  myiasis  of  the  urethral  and  peri-urethral  tissues  in  a  man,  a  para- 
lytic, who  had  not  been  properly  protected  from  flies,  and  who  was  kept  in 
a  filUiy  condition. 

Calculi  occasionally  form  in  the  urethra.  When  present,  they  usually 
occupy  iS\^  fossa  navicularis.  They  have  been  known  to  attain  the  size  of 
a  date-stone  and  obstruct  the  outflow  of  urine.  It  is  probable  that  the 
stones  are  not  originally  formed  in  the  urethra,  but  descend  from  the  bladder, 
and,  failing  to  escape  through  a  contracted  meatus,  remain  and  increase  in 
size  by  sul^quent  incrustation. 
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Abdominal  hernia,  461 

Aberratio  testiculi,  68x 

Abnonnalities  of  arterial  orifices  of  heart.  394 

of  valves  of  heart,  395 
Abortion,  35 
Abrasion,  315 
Abscess,  315 

burrowing  of,  319 

cold,  318,  621 
of  joints.  633 
of  kidney,  748 

dermal,  simple,  578 

embolic,  318 
of  lung,  318 

hot,  318 

metastatic,  of  liver,  3x9 

of  joints,  cold,  633 

of  kidney,  cold.  748 
miliary  metastatic,  734 

of  liver,  493 

in  dysentery,  474 
metastatic,  319 

of  lung,  embolic.  318 

of  skin,  578 

paranephritic,  753 

perichondritic,  of  cartilages  of  larynx,  535 

perinephritic,  753 

pointing  of,  330 

pyemic,  318 

septic,  318 

subperiosteal,  6x7 
Acardiacus,  53 

acephalus,  53 

acormus,  53 

amorphus,  53 
Acarus  scabiei,  297 
Accessory  mammae,  700 

pancreati,  507 

spleens,  595 
Acephalus  acardiacus  dipus,  53 
Acephaly,  660 
Acervulin,  674 
Achlorhydria,  61,  458 
Achor,  576 

Achorion  Schoenleinii,  251 
Achroodextrin,  62 
Acid,  carbolic,  effect  on  bacteria,  264 

gangrene  of  skin  from,  574 
Acids  and  alkalies  of  bacteria,  366 
Acinose  adenoma,  239 
Acme,  continuous,  19 
Acne,  19.  593 

induratum,  592 

vulgaris,  592 
Acranla,  39,  660 
Acromegaly,  74,  75.  x66 
Actinomyces,  258.  261 

bovis,  cultivation.  346 
pathogenesis,  346 

farcinica,  350 


Actinomyces  farcinica,  cultivation,  350 
pathogenesis,  350 

madurse.  349 
cultivation,  350 
pathogenesis,  350 
Actinomycosis,  346 

etiology,  346 

morbid  anatomy,  347 

occurrence,  347 

of  bones,  623 

of  brain,  671 

of  intestine.  349,  483 

of  kidney,  748 

of  liver.  499 

of  lungs,  347,  556 

of  muscles.  636 

of  pericardium,  399 

of  spleen.  599 

of  thyroid  gland,  608 

of  tongue,  436 

p.ithologic  histology,  348 

source  of  infection,  346 
Addimetit,  303 
Addison's  disease,  392 
melanosis  in,  139 
skin  in,  572 
Adenia,  603 
Adenin,  28 
Adenocarcinoma,  236 

of  cervix  uteri,  7x1,  71a 

of  stomach,  458 

of  testicle,  686 

of  uterus.  709,  710,  712 
Adenocelfs,  337 
Adenocystoma.  237 

of  liver,  500 

of  mamma,  724 

of  testicle,  686 

papilliferum,  238,  240 
of  mamma,  237.  724 
Adenofibroma,  193.     See  also  Fibroadenoma. 
Adenoid  granulation  tissue,  321 

vegetations,  439 
Aflenoma,  237 

acinose.  239 

alveolar,  239 

canalicular,  339 

Ciipsule  of,  240 

diffuse,  239 

disposition,  240 

fibro-,  239 

of  mamma,  338 

malignant.  339 

morbid  anatomy.  238 

of  adrenal  bodies,  610 

of  intestine.  483 
polypoid.  483 

of  kidney,  750 

of  larynx.  523 

of  liver,  500 

705 
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Adenoma  of  mamma,  723 
alveolar,  239 
cystic,  724 
intercanalicular.  723 
intracanalicular,  723 
pericanalicular,  723 
of  moutli.  437 
of  noM,',  517 
of  pancreas.  508 
of  pituitary  body.  609 
of  spleen,  599 
of  stomach,  456 

destructive,  458 
of  testicle,  685 
of  thyroid  gland.  609 
of  trachea,  526 
of  uterus,  712 

malignant,  712 
pathologic  histology,  239 
racemose,  239 
seat  of  occurrence,  237    . 
simple,  239 
special  forms.  237 
termination,  240 
tubular,  239 
Adenomatous  polyp,  238 

struma.  607 
Adenosarcoma  of  ovary,  692 
Adherent  capsule  of  adenoma,  240 

of  mamma,  724 
Adhesions,   pleuritic,  in  pulmonary  tubercu- 
losis. 555 
Adhesive  inHammation,  312 

pachymeningitis,  spinal.  645 
Adipocere,   131 

A<lrenal  bodies,  adenoma  of,  610 
amyloid  disease  of,  610 
carcinoma  of,  610 
congenital  malformations  of.  610 
degenerations  of,  610 
diseases  of.  610 
fatty  degeneration  of,  610 
glioma  of.  610 
hemorrhage  of.  610 
inflammation  of.  Aio 
miliary  tubeiculosis  of,  610 
neuroma  of,  610 
pigmentation  of,  610 
primary  caseous  tuberculosis  of.  610 
sarcoma  of.  610 
secretioTi  of,  80 
syphilis  of,  610 
tui)erculosis  of,  miliar\'.  610 

primary  casi-ous.  610 
tumors  iif,  U\o 
growths  in  liver,  502 
Adventitia.  fatiy  tlrgeneration  of,  416 
Aerobic  baclrria,  262 
Atirogenic  battirta,  266 

meiasta'^is  in  mhercnlosis.  333 
pulmonarv  t\ibtTcul<)sis.  550 
Aei<»pliaijia,  (>o 
Age  in  cliologv  of  disease.  •21 
Agenesis.  127 

Agglutinative  infl.unm.ition.  312 
Agnathia.  37 

Agnathus  ectromelus  apiis,  36 
Agonal  leiikocvtosis,  377 
AgMe-cal«-,  ;',^ 
Ainlium.  157 

Air  in  causi-  of  tuberculosis.  330 
Albinism,  140,  572 
Albuminoids,  digestion  of,  61 


Albuminous  periostitis.  6x7 
Albumins,  digestion  of,  61 
Albumose,  primary,  61 
Alcohols,  effect  on  bacteria,  364 
Alexin,  303 

Algor  mortis  as  sign  of  death,  162 
Alkalies  and  acids  of  bacteria,  366 
Alkalinity  of  blood,  364 
Alkaloid,  putrefactive,  266 
Alloxuric  bases,  28 
Almin's  test  for  hemoglobin,  137 
Alopecia,  593 
areata,  593 
decalvuns,  593 
premature,  593 
toxic,  593 
Altered    tissue    resistance  theory  of  tumors, 

176 
Altitude,  effect  on  erythrocytes,  373 
Aluminosis,  539 
Alveolar  adenoma,  239 

of  mamma,  239 
sarcoma,  185 

malignancy  of,  186 

of  mamma,  723 
Amboceptor,  303 
Amebic  dysentery,  471 

,  morbid  anatomy,  473 
Ameboid  movement  of  cells,  119 
Amelus.  36 

Ametabolic  substances,  68 
Ammonia-water,  effect  on  skin,  583 
Amoeba  coli,  270 

communis  and  amoeba  coli  dysenteria?, 
differentiation,  370 

in  dysentery,  471 

in  liver,  502 
Amphiaster,  125 
Amphipyrenin,  117 
Amphitricha,  260 
Amphopeptone.  6i 

Amputation  neuroma,  193.  208,  338,  676 
Amyelia,  638 
Amylodextrin,  62 
Amyloid  bodies.  147 
degeneration  of  kidney,  146 

of  liver,  145 
disease.  144 

chemistry,  pathologic,  145 

course,  147 

etiology,  144 

morbid  anatomy,  144 

of  adrenal  Ixxlies,  610 

of  arteries,  41A 

of  cartilages  of  joints,  626 

of  intestine,  465 

of  kidney.  743; 

t)f  liver.  490 

of  Ivriipliatie  nodes,  600 

of  muscles.  634 

of  niy«icardium.  400 

of  pancreas,  508 

of  spleen,  508 

of  stoniacli,  455 

of  thyroid  gland.  608 

of  uterus.  'xKi 

of  veins,  428 

pathologic  chemistry.  145 
histolngv.  144 

starch  reaction  in.  14'S 
Atnvlopsin,  62 

Amyotrophic  lateral  sclerosis.  650 
Anabolism.  68 
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Anaerolw,  obligatory,  363 

option:il,  262 
Anaerobic  bacteria,  262 
Anasarca,  100,  570 
Anastomosis,  aneurysm  by,  213 
Anatomic  tubercle.  582 
Androgynes.  47 
Anemia,  368 

bone-marrow  in.  605 

of  bladder.  756 

of  brain.  662 

of  kidney.  729 

of  liver,  485 

of  lun^.  535 

of  lynipluttic  nodes,  600 

of  jjancreas,  507 

of  periplieral  nerves,  674 

of  pia  of  brain,  654 

of  >kin,  573 

of  spinal  cord.  646 

of  spleen.  595 

of  stomach,  449 

of  testicle.  682 

of  uterus,  699 

pernicious,  381.     See  also  Pernicious  ane- 
mia. 

primary.  381 

secondary,  391 

symptom.itic.  391 

Anemic  infarct,  no 

of  kidney.  734 

of  spleen,  155 

Anencephalia,  39,  660 

complete.  41 

incomplete,  41 
Anesthetic  leprosy,  343 
Aneurysm,  423 

by  anastomosis,  212 

cirsoid,  212 

direction  taken  by.  426 

dissecting.  435 

cctatic,  425 

etiology.  433 

external  changes  produced  by,  426 

growth  of.  427 

intern.^1  changes  in,  436 

morbid  anatomy,  424 

multiple  miliary.  428 

of  aorta,  424.  427 

racemose,  210 

saccular,  425 

seats  of.  424 

symptoms,  427 

termination,  437 

valvular,  acute,  405 
Angina,  Ludwig's,  320,  444 
Angiocholitis,  502 
Angioma,  208 

artcriale  plexifurme,  2x3 
racemosum,  213 

cavernous,  210 
of  larynx,  524 
of  liver,  211 
of  ovary,  693 

etiology,  208 

fissural,  209 

glomcruliforme,  209 

hypertrophic,  simple,  310 

morbid  anatomy,  213 

multiple,  of  peritoneum,  513 

of  bones,  624 

of  brain.  673 

of  intestine.  4B3 


Angioma  of  kidney,  748 
of  larynx,  cavernous,  534 
of  liver,  499 
cavernous,  311 
racemose,  210 
(tf  nose.  517 

of  ovary,  cavernous,  693 
of  penis.  678 
of  peritoneum,  multiple,  513 

plexiform,  514 
of  pia  of  spinal  cord.  644 
of  skin.  590 
of  uppiT  lip,  209 
pathologic  histology,  213 
pigmentosum  et  atrophicum,  590 
plexiform,  212 

of  peritoneum,  514 
racemose,  of  liver,  210 
simplex,  209 

venosum,  aio 
telangiectasia.  209 
I  Angiome  biliaire  kystique,  497 

Angioneurotic  edema,  571 
I  Angiosarcoma,  179,  190 
I      of  bones,  625 

of  dura  of  brain,  654 
of  kidney,  749 
of  ovary,  693 
of  pancreas,  508 
of  pituitary  body,  609 
Anguillula  intestinalis,  391,  393 

sicrcoralis,  393 
Anhidrosis,  88 
Anhydremia,  370 
Animal  parasites,  368 
Animals,  tuberculosis  in,  330,  333 
Ankylosis.  637,  633 
b(.ny,  63^ 
fibrous.  628,  633 
Ankylostoma,  290.    See  ^%'QUncinaria, 
Annect.inl  gyri,66i 
Anomalies,  congenital,  of  intestine.  459 

of  stomach,  449 
Anopheles,  275 
Anorchia,  681 
.\norexia,  60 
Anthracosis,  136.  140 
of  lung.  539 
of  spleen,  598 
I  Anthrax.  580 
j      benign.  578 
I      of  intestine.  482 

Anti-bodies,  formation  of,  in  immunity.  306 
I  Aniipeptone.  61 
I  Antiseptics,  264 

I  Antitoxin,  action  on  bacteria.  302 
definition,  301 

manner  «>f  annulling  action  of  |}oison,  303 
specificity  of  action,  302 
Anuria,  82 
Anus,  atresia  of.  47 
Aorta,  aneuPk'sm  of.  424,  437 
arteriosclero'iis  of.  421 
atheroma  of.  419 
willow  markings  of,  431 
Aortic  insufficiency,  41a 

stenosis.  411 
Aphasia,  36.  127 

local.  36 
Aphth.T;.  433 
.\phthous  stomatitis.  433 
Apnea,  70 
Apneumatosis,  53  x 
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Apoplectic  cyst,  665 

scar,  665 
Apoplexy  of  pancreas,  507 
Appendages  of  skin,  diseases  of,  591 
Appendicitis.  469 

suppurative,  leukocytosis  in,  377 
Appendix,  vermiform,  inflammation  of,  469 

obliteration  of,  470 
Appetite  as  guide  in  consumption  of  food,  60 
Aprosomia,  37 
Arachnoid,  cholesteatoma  of,  659 

chondroma  of,  644 

cysts  of,  660 

dise;iscs  of.  654 

dropsy  of,  655 
gelatinous,  655 

edema  of,  gelatinous,  655 

endothclioniii  of,  659 

epithelioma  of,  659 

gelatinous  dropsy  of,  655 
edema  of.  655 

hemorrhage  of,  655 

osteoma  of,  644 

pacchionian  bodies  of,  659 

parasites  of.  660 

psammoma  of,  659 

psanimosarcofiia  of,  659 

sarcoma  of.  659 

secondnry  tumors  of,  660 

simple  connective-tissue  tumors  of,  659 

syphili;;  <>i,  658 

teratomala  of,  660 

tubtrculosis  of,  658 

tumors  of,  644,  659 
secondary,  660 
Area  medultovasculosa,  39,  41 
Arginin,  38 
Argyria,  140,  57a 
Arhinencephaiia,  43 
Arsenical  poisoning,  fatty  liver  of,  490 
Arterial    orifices  of   heart,  abnormalities  of, 

394 
Arteries,  amyloid  disease  of,  416 
atrophy  of,  415 

calcification  of,  416 

degenerations  of,  415,  416 

discasfs  of,  415 

fatty  drgi-noraiiiin  of,  415 

gangrene  of,  416 

tiyalint;  degeneration  of.  416 

hypertrui)liy  of,  415 

necro--is  of.  .(I't 
Arterioeapillarv   fihrosi-;.   417.    9<k:k-.  also  Arte- 

I  i.iicli'ri'sif. 
Arterioles  in  acute  inflummatinn,  513 
Arterinsf  I'-nisis.  417 

circnrn-;eriln-rl.  419 

ronneetive-ti'^sue  proHferations  in.  422 

(hfru--e,  4i<j,  4:^2 

eli<ilii;;y.  417 

infectiiin  in.  roll-  of,  421 

mcrliid  anatumy,  418 

nodular.  411) 

(if  aort.i,  ^21 

of  kidney,  7^2 

proliferations  in  conncctivc-tissne,  422 

tiibereulous.  418 
Arferitis.  41') 

chri'inie,  .(17.     See  also  Arteriosch'rosis. 

gutnniosa,  423 

strleroiic.  417.     See  also  Artfriosclerosis, 

senile,  ossifieatjon  in,  135 

syphilitic,  356,  422,  433 


Arteritis,  tuberculous,  433 

Artery  of  cerebral  hemorrhage,  664 

pipe-stem,  416 
Arthritis,  637 

chronica  adhestva,  630 
ulcerosa  sicca,  630 

deformans,  638 

monarticular  form,  638 
polyarticular  form.  6a8 

morbid  anatomy,  638 

neuropathic,  630 

pannosa,  637 

purulent.  637 

recovery  in,  628 

rheumatoid,  628 

monarticular  form,  638 
polyarticular  form,  638 

senile,  630 

serofibrinous,  637 

serous,  627 

syphilitic,  633 

tuberculous,  631.      See    also     Tuberculous 
arthritis. 

uratica.  135,  630 
Arthropathy,  spinal,  630 
Arthropoda.  297 
Arlhrospores.  359 
Ascaris  lumbricoides,  387,  388 
t^'ggs  of.  288 

megaloci'phalus,  387 

mystax,  287 
Ascites.  loi.  510 

chylous.  104 
Ascospores,  253 

formation  of.  356 
Aspergillosis,  254 

of  lung,  254 
Aspergillus.  353 

flavus,  254 

fumigatus.  254 

fungi,  pathogeny,  354 

in  lung.  558 

nigcr.  254 
Asphyxia,  69 
Assimilation,  63 

diminislied.  64 

(leiicnding  on  deficient  supply  of  food,  64 
on  defleirtion  of  nutriment,  67 

incre.isftl,  67 

palliology,  64 
AsIeato•^i^,  592 

Asvnimetrv  of  spinal  cord.  638 
Atavism.  21 
Ataxia.  F'riedreieh's,  648 

locomotor.  647 
Atelect.isi-i.  531 

acquired.  531 

congenital.  531 

fetal,  5U 

niara^'niatie,  532 

obstruction,  531 
Ateleiosi-^,  127 
Atheroma,  4i;K 

definition  (it  word,  419 

in  eliionic  einloearditis.  406 

of  aorta,  410 
Atherom.itous  eysts,  419,  592 

ulcers,  420 
Atniosplierie  pre-sure  in  etiology  of  disease, 

2'i 

Atresia  ani  urethralis.  47 
vagin.di-;.  47 
vesicalis,  47 
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Atresia  of  anus.  47 
of  intestine,  459 
of  urethra,  47 
of  uterus,  47,  696 
of  vagina,  47 
simplex,  47 
Atrophic  cirrhosis  of  liver,  494 
pharyngitis,  440 
tonsillitis,  438 
Atrophy.  153 
active,  153 
acute  yellow,  of  liver,  488 

of  new-bom,  498 
brown.  99 

of  muscles,  634 

of  myocardium,  401 
degenerative,  153 
etiology.  153 
general,  153 
local. -153 
morbid  anatomy.  254 

physiology.  155 
of  arteries.  415 
of  bone-marrow,  606 
of  bones.  616 

concentric,  6x6 

eccentric,  616 

from  disuse.  616 

neuropathic,  616 

porous,  616 

pressure.  616 

senile,  616 
of  hair,  593 
of  heart,  409 
of  intestine.  465 
of  liver.  491 

acute  yellow,  488 

red,  489 
of  lymphatic  nodes,  600 
of  muscles.  634 

brown.  634 

progressive.  650 

simple,  634 
of  nails,  594 
of  pancreas.  507 

in  diabetes,  507 
of  peripheral  nerves,  674 
of  prostate.  678 
of  skin.  573 
of  spinal  cord,  638 
of  spleen.  598 
of  stomach.  456 
of  thyroid  gland,  606 
of  uterus.  698 
passive.  153 
pathologic,  154 

causes.  154 

histology,  155 
physiologic.  153 
progressive  muscular.  650 
red.  of  liver.  486,  489 
simple,  153 

of  muscles.  634 
uterine,  698 

yellow,  acute,  of  liver,  488 
Attraction  sphere,  n8 
Aural  polypi.  197 

Auricular  septum,  imperfection  (if.  394  1 

Autochthonous^  intoxication,  27 
Autointoxication.  27 
Axilla  and  neck,  cavernous  lymphangioma  of. 

312  I 

cavernous  lymphangioma  of,  211  | 

49 


Bacillus,  258.  359 
Fricdlander's.  544 
Klebs-Li)fHer,  440 
mallei.  343 

cultivation.  343 

morphology,  343 

pathogenesis,  344 
mucosus  capsulatus,  544 
of  diphtheria,  440 
of  dysentery,  471 

bacillus  typhosus  and,  differentiation,  471 
of  glanders,  343 

cultivation.  343 

morphology.  343 

pathogenesis,  544 
of  leprosy.  339 
of  rhinoscleroma,  351 
of   tuberculosis,    33X.      See  also    "DtbercU 

bacillus. 
paracolon.  477 
paratyphoid,  477 
pneumoniae,  544 
protcus  vulgaris,  3x1 
chemistry,  312 
cultivation,  311 
morphology,  31  x 
pathogenesis.  3x3 
staining,  311 
pyocyaneus.  311 

chemistry.  311 

cultivation.  311 

morphology.  311 

pathogenesis.  311 

staining.  311 
typhosus,  476 

bacillus  of  dysentery  and.  difTeFcntiation, 

471 

chemistry.  476 

cultivation,  476 

morphology,  476 

pathogenesis,  477 

serum  reaction  of.  477 
Bacteria.  257 
acids  and  alkalies  of,  266 
action  of  antitoxin  on,  30a 
aerobic.  262 
aerogenic.  366 
alkalies  and  acids  of,  366 
anaerobic.  362 
antitoxin,  action  of,  302 
association  with  other  micro-organisms,  265 
carcinoma  and,  335 
chemistry  of.  265 
chrumogenic.  266 
effect  of  alcohols  on,  264 

of  blue  color  on.  263 

of  carbolic  acid  on,  364 

of  cold  on.  263 

of  desiccation  on,  265 

of  electricity  on.  263 

of  ethers  on.  264 

of  formaldehyd  on.  364 

of  gases  on.  264 

of  movement  on.  263 

of  reaction  on.  264 

of  salts  on,  264 

of  jT-rays  on.  363 
entrance  into  liver,  492 
enzymes  of,  267 
gases  of.  266 
in  bladder.  759 
in  pus,  318 
nitrogen  combinations  of,  367 
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Bacteria,  non-chromogenic,  a66 

odors  of,  a66 

of  fermentation,  265,  366 

of  putrefaction,  265,  266 

pathogenesis.  368 

phosphorescent,  366 

photogenic,  266 

pigments  of.  a66 

relation  to  chemical  agents,  364 
to  food,  363 
to  light,  263 
to  moisture,  364 
to  oxygen,  361 
to  physical  conditions,  363 
to  temperature,  363 

saprogenic.  266 

thermophilic,  263 

toxalbuniins  of,  367 

toxins  of,  367 

zymogenic,  266 
Bacteriacens,  family,  358 
Bacterial  ptoisons,  effect  on  leukocytes,  378 
Bacterium,  358 
Balanitis,  677 
Balanoposthitis.  677 
Balantidium  coli,  373 
Baldness,  593.     See  also  Ahptcia. 
Banti's  disease,  393.  599 
Barbadocs  leg,  167,  574 
Barbers  itch,  352,  586 
Bartholin's  glands,  diseases  of,  718 
Basidiomycctes,  251 
Basilar  meningitis,  656 
Basophilic  leukocytes,  375 
Baths,  leukocytosis  from,  377 
Becquerel's  rays  in  etiology  of  disease,  36 
Bedsore.  156,  573 
Bcggiatoa,  358 
Beggiatoaceae.  family,  358 
Big  jaw,  346 
Bile.  88 

absorption  of,  results.  91 

composition,  89 

loss  of,  effect  on  digestion,  93 

pigmt'nts,  89 

salts.  89 
Bile-tiucts,  carcinoma  of,  503 

diseases  of,  502 

gall-stones  in.  504,  505,  506 

in  cirrhosis  of  liver,  495 

inflammation  of.  50a 

perforation  of,  from  gall-stones.  506 

tumors  of.  503 
Bile-pi^ments,  calculi  of,  purt-,  505 

(Jmelin's  test  for,  138 
Biliarv  calculi,  503.     See  also  Calculi. 
Bilirubin,  8g.  90,  732 

calculi,  biliary.  504 
Bilivrnlin,  8q.  90 
BioblaMs,  115 
Biology  of  fungi,  261 
Birth-marks.  209.   5t>o 
fJlnck  hairy  tongue,  437 

mcii'^U's,  585 

sni:tll-pox.  skin  in.  585 
BladdtT,  absence  of,  754 

anemi.i  of,  756 

bacti-ria  in.  750 

cnicnlus  of,  700,  761 
Lvstin,  762 
oxalate.  762 
phosphatic,  762 
xanthin.  760 


Bladder,  carcinoma  of,  759 
secondary,  759 

circulatory  disturbances  of,  756 

congenital  malformations  of,  754 

cystin  calculi  of,  763 

cysts  of,  760 

echinococcus,  758 

dilatation  of,  754 

diseases  of.  754 

diverticula  of.  755 

double,  754 

epithelioma  of,  squamous.  759 

extrophy  of,  38.  754 

fibroadenoma  of,  759 

fibroma  of,  759 

fibromyoma  of.  759 

fibrosarcoma  of.  759 

fistulous  communications  between    viscera 
and. 755 

hemorrhage  of,  757 

hyperemia  of,  active,  756 
'passive,  757 

hypertrophy  of,  754 

inflammation  of,  757.    See  also  Cystitis. 

inversion  of,  754 

malformations  of,  congenital,  754 

myoma  of,  759 

myxoma  of,  759 

oxalate  calculi  of,  763 

papillary  tumor  of,  759 

papilloma  of,  villous,  317 

parasites  of,  758 

perforating  ulcer  of,  758 

phosphatic  calculus  o^  76a 

rupture  of,  754 

sarcoma  of,  759 

squamous  epithelioma  of,  759 

syphilis  of.  758 

tuberculosis  of,  758 
primary,  758 

tumors  of.  759 
papillary.  759 

ulcers  of,  758 
perforating,  758 

villous  papilloma  of,  217 
Fllastoniycctes.  255 

carcinoma  and.  236 
Blasiomycetic  dermatitis,  587 

fungi  in.  257 
Blasts,  275,  277 
Blister,  ft-vLT-,  580 
BK)od.  364 

alkalinity  of,  364 

bactcriolyiic  power  of.  in  forced  immunity, 

303 
changes  in  leukemia,  389 

in  pernicious  ancniiu,  383 
chemic  composition  of,  365 
coagulation  of.  29 

constitu<nts,  clianges  in  relation  of,  368 
corpuscles.  367 

red,  170.     See  also  lirythrocytes. 

table  of.  3(k> 

white,  374.     See  also  Leukocytes. 
crisis.  374 

in  chlorosis.  385 

In  pernicious  anemia,  383 
examination  of.  after  hemorrhage,  374 
fibrin  in.  380 
hvalin,  148 

liquor  sanguinis  of.  366 
mass,  cliantjes  in,  367 
odor  of,  365 
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Blood,  {Mithology  of,  367 

plaques,  381 

in  leukemia,  390 

plasma,  366 

composition,  367 

regeneration  of,  373 

specific  gravity  of.  364,  365 
in  leukemia.  390 
in  pernicious  anemia,  384 

stains,  Almftn's  test  for,  137 

vessels,  regeneration  of,  327 
Btood-^asts.  73a,  738 
Blue  color,  effect  on  bacteria.  263 
Bodies,  adrenal,  diseases  of,   609.     See  also 
Adrenal  bodies. 

chromatophilic.  of  nerve-cell,  changes  in.  669 

foreign,  in  nose,  517 

free,  of  joints,  63a 

Pacchionian,  of  arachnoid.  659 
of  pia  of  brain,  659 

rice,  of  joints.  63a 
Body,  pituitary,   diseases  of,  609.     See  also 

Pituitary  body. 
Boils.  330,  578 
Bone-marrow,  atrophy  of.  606 

changes  in.  in  leukemia,  388 

degenerations  of,  606 

diseases  of,  605 

fatty  degeneration  of,  606 
infiltration  of,  606 

hyperemia  of,  605 

hypertrophy  of,  606 

in  anemia.  605 

in  leukemia.  605 
lymphoid,  388 
pyoid.  388,  605 

infiltration  of,  fatty,  606 

inflammation  of,  606 

lymphoid,  in  leukemia,  388 

mucoid  metamorphosis  of,  606 

pigmentation  of,  606 

pigments  of,  false.  606 

pyoid,  in  leukemia,  388.605 
Bones,  actinomycosis  of,  633 

angioma  of,  634 

angiosarcoma  of,  635 

atropliy  of,  616.     See  also  Atrophy  of  bones, 

carcinoma  of.  625 

caries  of,  615.  617 

chloroma  of,  625 

chondroma  of,  624 

multiple  endogenous,  634 

cloaca  of.  619 

diseases  of,  611 
syphilitic.  361 

endothelioma  of,  635 

fibroma  of,  634 

fractures  of.  635.     See  also  Fracture. 

giant-cell  sarcoma  of,  634 

hemorrhage  of,  615 

hyperemia  of.  615 

hypertrophy  of.  616 

inflammation  of,  617 

leprosy  of.  623 

lipoma  of,  624 

malfitrmation!)  of,  acquired,  611 

myeloma  of,  624 

myelosarcoma  of,  634 

myxoma  of,  634 

necrosis  of,  617 
phosphorus-,  620 

parasites  of.  625 

perithelioma  of,  635 


Bones,  phosphorus-necrosis  of,  690 
regeneration  of,  635 
sarcoma  of,  634 

giant-cell.  624 

round-cell,  634 

spindle-cell,  634 
supernumerary,  44 
syphilis  of,  632 

acquired,  622 

hereditary,  622 
syphilitic  diseases  of,  361 
thrombosis  of,  615 
tuberculosis  of,  620 

lacunar  erosion  in,  621 
tumors  of,  623 

myelogenic,  623 
.    periosteal.  623 
Bony  ankylosis.  633 

deposits  in  lung,  558 
Boophilus  bovis.  378 
Bothriocephalus  latus,  286,  287 

eggs  of,  386 

head  of,  286 

ripe  segments  of,  286 
Botulism,  30 
Botulismus,  482 
Brain,  actinomycosis  of.  671 
anemia  of,  663 
angioma  of,  673 
circulatory  disturbances  of,  663 
congenital  malformations  of,  660 
deformities  of,  660 

depending  upon  malformations  of  cran- 
ium, 660 
degeneration  of.  secondary,  from  cerebral 

hemorrhage,  665 
diseases  of,  660 
dura  of,  diseases  of,  651.     See  also  Dura  of 

brain. 
edema  of,  663 
embolism  of,  665 
endothelioma  of,  672 
fibroma  of,  673 
glioma  of,  671 
hemorrhage  of,  664.     See  also  Hemorrhage 

of  brain. 
hernias  of.  660 

heterotopic  conditions  of,  662 
hyi>eremiaof.  663 

active.  663 

passive,  663 
hypopLisia  of.  660 
ischemia  of.  663 
lipoma  of.  673 
lymphangioma  of,  673 
malformations  of.  congenital,  660 
membranes  of.  cylindroma  from.  i88 
multiple  localized  sclerosis  of,  670 
osteoma  of,  673 
parasites  of,  673 
])ia  of,  di'^eascs  of.  654.     See  also  Pia  of 

brain. 
psammoma  of.  673 
psammosarcoma  of,  672 
sarcoma  of,  672 
sclerosis  of,  670 

diffuse,  670 

mtiltiple  localized,  670 
secondary  tumors  of,  673 
softening  of,  664.  666 
syphilis  of.  670 
thrombosis  of,  665 
tuberculosis  of,  670 
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Biain,  tumors  of,  671 
secondary,  673 

tyromata  of,  658,  670 

water  on,  661 
Brain-sand,  674 
Branchial  cyst,  348 
Bread-and-butter  pericardium,  396 
Breast,  diseases  of,  719.     See  aUo  Mamma. 
Blight's  disease,  734.    See  also  Nephritis. 
Bromidrosis,  88 
Bronchi,  calculus  in,  531 

diseases  of,  526 

lipoma  of,  531 

polypi  of,  531 

sarcoma  of,  531 

syphilis  of,  530 

tuberculosis  of,  530 

tumors  of,  531 

ulcerations  of,  528 
Bronchial  fluke,  556 
Bronchiectasis,  537,  5:rft 

congenital,  538 

etiology,  538 
Bronchiolith,  531 
Bronchiolitis,  539 
Bronchitis,  536 

caseous,  529 

etiology,  527 

fibrinous,  529 
Bronchoblenorrhea,  528 
Bronchocelc.  238,  606.     See  also  Goiter. 
Bronchopneumonia,  539,  540 

etiology.  540 

in  pulmonary  tuberculosis,  554 

morbid  anatomy,  541 
Bronchorrhoea  serosa,  527 
Brown  atrophy  of  myocardium,  401 

induration  of  lung,  535 

softening  of  walls  of  stomach.  453 
Bubo,  definition,  6ox 

syphilitic,  6o3 
Bulbar  palsy,  650 
Bulimia,  60 
Bullae,  576 
Bums,  34 

first  degree.  576 

second  degree,  576 

third  degree.  576 
Burrowing  of  abscess.  319 
Kursoe.  diseased  conditions  of,  633 

inflammation  of,  633 
Bursitis,  633 
Button-hole  orifice,  406 

Cachexia.  65 

strumipriva.  150,  607 
Cadaveric  lividity  as  sign  of  health,  163 

rigidity  as  sign  of  death,  163 
Caisson  <Iisca«.e.  26 
Calcareous  infiltration.  132 
clicmisiry.  135 
etiolopv.  132 
mort)itl  anatomy,  133 
of  veins.  428 
palholiiijic  anatomy,  134 
Caicific.uion,  cellular.  134 
intercellular.  134 
of  artt'ries,  416 
of  cartilages  of  lar\'nx,  535 
of  dura  of  brain.  653 
of  lymphatic  nodes,  600 
of  muscles,  634 
of  penis,  677 


Calcification  of  spleen,  598 
of  stomach,  456 
of  testicle,  682 
of  tumors,  171 
Calcium  carbonate  calculi,  biliary,  505 
Calculi.  136 
biliary,  503 
bile-pigment,  pure,  505 
bilirubin,  504 
calcium  carbonate,  505 
cholesterin,  504 
laminated,  504 
pure.  504 
color  of,  504 
common,  504 
fever  in,  506 
formation  of,  505 
heterogeneous,  504 
homogeneous,  504 
of  bile-ducts,  504.  505,  506 
pathology,  505 
perforation    of  gall-bladder   and    ducts 

from,  606 
pure  bile-pigment,  505 
bronchial,  531 
cystic.  761 

cystin,  of  bladder,  762 
nasal,  517 

of  bladder.  760,  761 
cystin,  762 
oxalate,  762 
phosphatic,  762 
xanthin.  762 
of  kidney,  760 
of  pelvis  of  kidney,  753 
of  prostate,  680 
of  seminal  vesicles,  681 
of  spleen,  599 
of  ureter.  761 
of  urethra.  764 
oxalate,  of  bladder,  763 
pancreatic.  509 
phosphalic,  of  bladder,  763 
preputial,  677 
renal,  760 
salivary.  445 
uric-acid,  762 
vesical,  761 

xanthin,  of  bladder,  762 
Callosities.  574 
Callus,  328,  625 
definitive.  625 
myelogenic,  625 
periosteal.  625 
pin,  625 
provisional,  625 
ring.  626 
Canalicular  adenoma.  239  , 

CanceIK)us  osteom.i.  199 
Cancroid,  224 

Cantharides.  effect  on  skin,  583 
Capsule,  acUicrent,  of  mamma,  724 
f>f  adenoma.  240 
of  tumors.  171 
Carbohydrate  digestion.  62 

patlmlogy,  62 
.Carbolic  acid,  effccl  on  bacteria,  364 

ganiirene  of  vkin  from,  574 
Carbon  dioxid  liomoglobin.  372 

monoxid  licmoglobm.  372 
Carbo-oxvhemoglobin.  29 
Carbuncles.  320,  578 
Carbunciilar  tumor,  =;8i 
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Carcinoma,  2x5,  335 

age  as  predisposing  cause.  334 

altered   resistance  of   connective-tissue 

cause,  335 
architecture  of,  330 
bacteriology  of,  335 
blastomycetes  and,  336 
cachexia  in,  333 
cells  of,  338 

degeneration  of,  330 

serous  infiltration  of,  330 
chimney-sweeps*,  sax 
clinical  features,  331 
colloid.  339,  330 

of  mamma.  737 

of  stomach,  458 

of  testicle,  686 
disposition,  331 
duct,  331 
en  cuirass,  333 
epithehatial  cells  in,  337 
etiology,  334 

exciting,  334 

predisposing,  334 
gelatinosa,  330 
geographic  distribution.  334 
hard.  338 

heredity  as  predispc»ing  cause,  334 
infectiousness  of.  335 
inflammation  in,  330 
irritation  as  cause,  334 
juice  of,  336 
lenticular,  of  skin,  59X 
lymphatics  of,  338 
matrix  of.  337 
medullary,  of  stomach,  457 
metastasis  of.  331,  33a 
morphology  of,  336 
nerves  In,  338 

occupation  as  predisposing  cause,  334 
of  adrenal  bodies,  6x0 
of  bile-ducts,  503 
of  bladder.  759 

secondary,  759 
of  bone,  635 
of  breast,  736 

colloid.  737 
of  cerebrum,  secondary,  673 
of  cervix,  squamous-cell,  333 
of  esophagus.  449 
of  Fallopian  tube.  695 
of  gall-bladder.  503 
of  intestine,  484 

as  cause  of  stenosis,  464 

soft.  328 
of  kidney,  750 
of  larynx,  papillary,  534 
of  liver,  500 

primary,  500 

secondary,  501 
of  lung,  primary,  557 
of  lymphatic  nodes.  33X 

secondary.  604 
of  mamma,  736 

colloid.  727 
of  mediastinum,  570 
of  mouth,  437 
ol  muscles,  637 
of  nose,  517 
of  ovary,  692 

secondare'.  693 
of  peritoneum,  5x3 
of  pharynx,  443 


Carcinoma  of  pleura,  569 
of  prostate,  680 
of  skin,  591 

lenticular,  59 x 

pigmented.  59X 
of  stomach,  456 

colloid.  458 

etiology,  456 

gastroptosis  from,  458 

hemorrhage  in,  450.  459 

medullary,  457 

perforation  in,  459 

scirrhous,  457 
of  testicle,  686 

colloid,  686 
of  thyroid  gland,  608 

secondary,  609 
of  trachea,  primary,  536 
of  urethra,  763 
of  uterus.  713 
of  vagina,  718 
pathologic  anatomy,  336 

histology,  337 
pathology,  333 
predisposing  causes,  334 
primary,  of  liver,  500 

of  lung.  557 

of  trachea,  526 
protozoan  theory  of,  335.  336 
race  as  predisposing  cause,  334 
recurrent,  333 
scirrhous,  hour-glass  stomach  from,  459 

of  mamma.  338 

of  stomach,  457 
seat  of  occurrence,  336 
secondary,  of  bladder,  759 

of  cerebrum,  673 

of  liver,  501 

of  lymphatic  nodes,  604 

of  ovary.  692 

of  thyroid  gland,  609 
sex  as  predisposing  cause,  334 
simplex,  727 

soft,  238 

of  intestine,  484 
stroma  of,  337 
structure,  226 

squamous-cell.  of  cervix  uteri,  333 
Carcinomatosis  of  peritoneum,  514 
Cardiac  polypus,  400 
Cardiovascular  system,  diseases  of,  394 
Caries,  318 

of  bone.  615.  617 
Carnification  of  lung.  533 
Carpholojjia,  72 
Cartilages,  free,  203 
Meckel's,  202 

of  joints,  amyloid  disease  of,  636 
fatty  degeneration  of.  636 
hyperemia  of,  626 
mineraliz^ition  of,  636 
pigmentation  of,  626 
regeneration  of,  626 
of  larynx,  calcification  of,  535 
diseases  of,  535 
necrosis  of,  535 

perichondritic  abscesses  of,  535 
softcnini;  of.  636 
wounds  of.  repair  of.  338 
Caruncle  of  urethra.  7x9,  763 
Caseation,  157 

from  croupous  pneumonia,  548 
Caseofibroid  tuberculosis,  333,  554 
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Caseous  bronchitis,  599 
pneumonia.  333 
tuberculosis,  333 

primary,  of  adrenal  bodies,  610 
Casts,  blood-,  73a,  738 
epithelial,  in  nephritis,  738 
granular,  in  nephritis.  738 
hyaline,  in  nephritis,  738 
tube-,  in  nephritis,  738 
waxy,  in  nephritis.  739 
Catarrh  of  larynx,  531 
Catarrhal  colpitis,  acute,  717 
enteritis.  467 
intiammation,  312 

of  esophagus.  448 
nephritis,  737.  738 
pharyngitis,  acute,  439 
pneumonia,  540 

etiology.  540 

morbid  anatomy,  541 
rhinitis,  acute.  515 

chronic,  515 

stomatitis,  43a 

Cattle  farcy,  350 

plague,  34 
Cauliflower  tumors,  269 
Cavernous  angioma,  210 

of  larynx.  524 

of  liver,  211 

of  ovary,  693 
lymphangioma  of  axilla.  2IZ 

of  neck  and  axilla,  aia 
Cecal  hernia,  461 
Cecoceie,  461 
Cell.  114 
ameboid  movement,  119 
changes  in.  in  nephritis,  738 
ciliary  movement,  120 
compound  granule,  in  nephritis,  738 
contents,  115 
division,  direct,  123 

first  phase.  124 

fourth  phase,  125 

indirect,  123 

second  phase,  125 

third  ph;isc,  125 
durattvc,  256 
edema  of.  132 

effect  of  irritability  and  conductivity  on, 
eosinophilr,  in  pernicious  anemia.  384 
eosinophilic,  in  inrtfimmation,  322 
epithelial,  in  c.ircinnm;i,  237 
epithelioid,  in  iiiflanimation,  322 
fat  drnplet  aiul.  relation.  130 
formation,  t'nclojjcnous,  123 
giant-,   159 

in  infl.inim.ition.  323 

of  tubercle,  336.  337 
goblet,  150 
hyaline.  375 
in  mu^tular  tis-^tic.  327 
in  nephritis,  changes  in,  738 
h^pni.  340,  341 
life,  ihar.icterislics,  114 
hviT-,  in  cirrhosis  of  liver,  496 

piRmeniation  of,  in  cirrhosis  of  liver, 
mast,  375 

in  inflammation.  322 
mucoid  met.imorphosis  of,  149 
musting.  375 

in  inflammation,  322 
nerve-,  669.     Sec  also  Nrrvc-ceil. 
nucleus  of,  116 


496 


Cell,  nucleus  of.  prepuatton  for  diTisioa,  xa4 

nutrition  of,  130 
of  carcinoma,  228 
degeneration  of.  230 
serous  infiltration  of.  330 
of  celomic  origin  in  inflammation.  332 
of  epithelial  tumors,  colloid  metamorphosis 

of,  171 
of  tubercles,  335 

phagocytic,  with  incorporated  bacilli,  300 
physiology  of,  136 
pigmented,  139 
plasma,  in  inflammadon,  333 
pus.  317 

reproduction  of,  123 
respiration,  68 
wall,  J 14 
Cellular  calcification,  134 
death,  163 

degeneration  of  stomach,  455 
exudation,  317 
Cellulitis,  320 
Cementoma,  241 
Centrosomes,  1x8 
Cephalocele,  660 
Cephalohematoma,  103.  6x6 

internal,  652 
Cephalo  thoracopagus,  51 
Ccrcomonas  coli,  273 
hominis,  272 
in  lung,  558 
intestinalis,  273 
Cerebellum,  absence  of  one  or  both  hemi- 
spheres. 660 
Cerebral  dura,  diseases  of,  651.  See  also  Dmra 
of  brain. 
hematoma,  664 
hemorrhage,  664.     See  also  Hemorrhage  of 

brain. 
leptomeningitis,  655.     See  also  Leptomemim' 

git  is,  cerebral. 
pachymeningitis,  652.     See  also  Pachymem- 

iagi/is.  cerebral. 
pia  mater,   diseases  -of,  654.    See  also  Pia 
of  brain. 
Cerebrospinal  meningitis,  epidemic,  64$,  657 
Cerebrum,  carcinoma  of.  secondary,  673 
Cervix  uteri.  a(h*nocarcinoma  of.  711.  71a 
carcinoma  of,  squamous-cell,  333 
Clark's  phagedenic  ulcer  of.  703 
epithelioma  of,  squamous,  709 
erosion  of.  703 
granular.  703 
lacerations  of.  703 
papilloma  of,  707 
destructive,  709 
iilceration  of,  702 
Cestodc^.  280 
Chalicosis.  136,  530 
Chamydobacteriacr:t,  family,  258 
Chancre.  354,  357,  582 
annular,  358 
extragenital.  3=;5 
genital.  355 
induration  of,  357 
intercellular  exudate  of.  359 
laminated,  y^^ 
nodular,  y-^~ 
of  penis,  (y^^ 
parchment-like,  357 
soft.  354 
Chancroid.  354,  581 
bubo  in,  603 
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Chancroid,  etiology,  354 

of  urethra,  763 

of  vulva,  719 
Quppeti  lips,  433 
Chaxcot-Leyden  crvstals  in  mucus  of  catarrhs, 

ISO 
Charcot's  fever  oT  gall-stones.  506 

hcclic  n  biliary  cirrhosis.  498 

joint,  630 
Cheesy  ntrcrosls,  157 

pUSn  31? 

CbeJliiis,  chronic,  43a 

Chcilognalhdpaiatiischlsia,  37 

Cheiloschisis,  37 

Chemical  agents,  relation  of  bacteria,  to,  364 

Chemistry  of  micro-organismal  life,  365 

Chemoi.txis  121.314 

Chemoirtjpism,  lii 

ChilbUiLin  (pernio  I,  572 

Chimncv'Siivei-p^'  cLineer,  aai 

Chloasnia,  140,  573 

Chloroma  of  bones,  635 

Chlorosis,  384 

blond  crisis  tn,  385 

eryihrocytt!^  in,  3S5 

hemoglobin  in,  385 

leukocytes  in,  386 

poikilocytiKb  m,  385 

venous  ihrombosia  in,  386 
Cholangitis,  50a 

CholetithirULS,  503.    See  also  Calculi,  biliary. 
Cholera  Asia^ica.  474 
bft«tcnolngy>  474 
morbid  anatomy.  475 
rice-water  discharges  of,  475 
spirillum  of,  474 
chemistry,  475 
cultivation,  474 
pathogenesis,  475 

infantum,  467 

nostras,  476 
Chulcnii    pi^ritonilis,  475 
Cholesteatoma.  343 

of  arachnoid,  659 

of  midirllc  par  343 

of  nervous  system,  343 

of  pi>i  of  br.^in.  6515 

of  urinary  passages,  343 

testis,  685 
Cholesterin,  90 

failifuhinntt;  oT  calcium  stone,  504 

calculi,  biliary,  504 
laminated,  504 
pure,  504 
Chondrifyiiig  sarcomata,  182 
Chondrofna,  aoo 

hyaline,  aoa 

mnrhid  Anatomy,  201 

of  arachnoid,  644 

of  bones.  624 

mii!ti|jU-  mdogenous,  634 

of  larynx,  533 

of  lung,  300 

of  lymph.-itic  nodes.  604 

of  nose,  517 

of  ovary,  692 

of  submaxilliiry  gland.  201 

of  testicle,  200.  685 

of  trachea,  526 

scat  of  occurrence,  aoo 

true,  200,  20I 

varieties,  200 
Chondromalacia,  626 


Chorditis  tuberosa,  5x8 

<Jhoriof-pitht;lLum:i,  713 

Chromatin,  116 

Chrorniitophilic  tiodies  of  nerve-cell,  changes 

in,  669 
Chromitlrosis.  83 
Chromogcn     bactefiii,  266 
Chromciiomes,  lafi 

division  of,  disappearance  of  nuclear  mem- 
brane and,  X25 
separation  of,  formation  of  daughter  stars 
and,  135 
Chyl.injfioma.  213,  4B3 
Chylolhorax.  104,  569 
ChvlDus  OsciTea,  J04 

cysts  of  peritoneum,  5x4 
Chyluria.  104 
Cicatricial  horns.  319 
Cicatri2ittion,  330 
Cihary  movrrncnt  of  cclb,  I90 
Circulation,  96 

effect  of  empyema  on.  566 
of  liver,  obstruction  of.  486 
ren.il  distiirh:inceii  of,  739 
Circiil.itory  disturbances  of  bladder,  756 
of  hrain,  662 
of  spinal  cord,  646 
of  f^toTnixcli  449 
Cirrhoses  mixtes.  497 
Cirrhosis,  Hanoi's,  496 
Laennec's,  494 
of  liver.  493 
atrophic.  494 
bile-ducts  in,  495 
biliary,  497 

hi'matngil-OijUS.  493,  494 
hep^togL-nous,  493 
hyi>ertrophic,  496 
iiver-cells  in,  496 

pigmentation  of,  496 
ventriculi.  455 
Cirsoid  :iiit-'iiirysrn,3i3 
neuroma,  208 
vein,  430 
Cladcjthrix,  258 

Clark's  cauliflower  growth  of   cervix    uteri, 
709 
phagedenic  ulcer  of  cervix  uteri,  703 
Clavus.  574 

Clenvage,  eli^mt'fitary,  of  muscles,  635 
Ckft  palaiL'.  37 

Climate  m  i-tiology  of  disease,  37 
Ctocicn  fornmtioa  of  intestine,  459 

of  bone,  619 
Close  coil,  125 

skein,  125 
Clostridium.  260 
Clot.  104 

Cloudy  swelling,  140 
chemistry.  141 
fliolnKV    MI 
m*Ti-lhiJ  nnaiomy,  141 
of  liver,  491 
of  muscles,  634 
of  myocardium,  399 
pathologic  anatomy,  141 
t'-rminaiian     41 
Club-foot.  45.     Sec  also  Talipes, 
Club-hand,  46 
Clycrs,  346 
Coagulation  necrosis,  137 

of  blood,  29 
Coagulum,  X04 
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Coccaceae.  &inily,  258 
Coccidia  in  lung,  558 
Coccidiosis,  50a 

of  rabbit's  liver,  271 
prophylaxis,  273 
Coccidium  oviforme,  371 

external  cycle  of  developments  of,  272 
in  liver,  503 
Coccus,  359 
CohnheJm's     embryonal    rests   and    vestiges 

theory  of  tumors,  175 
Cold  abscess,  318,  6ai 
of  joints,  632 
of  kidney,  748 
effect  on  bacteria,  263 
in  eiiology  of  disease,  34 
local  effects  of,  25 
Colitis,  466,  470 

Collateral  hyperemia  of  kidney.  731 
Collaterals  of  neuraxon,  669 
Colics'  law,  362 
Colliquation  cysts,  349 
of  uterus,  7x5 
necrosis,  157 
Colloid  carcinoma.  339,  330 
of  mamma,  727 
of  stomach,  458 
of  testicle,  686 
goiter,  150,  607 
metamorphosis,  150 
etiology,  150 
morbid  anatomy,  151 
of  cells  of  epithelial  tumors,  171 
of  testicle.  683 
pathologic  histology,  151 
physiology,  151 
Colon,  inflammation  of,  470 
Colostrum  corpuscles,  242 
Colpitis,  716 

acute  catarrhal,  7x7 
chronic,  717 
diphtheritic.  717 
dysenteric,  717 
gummatous.  717 
mycotic,  717 
parasitic.  717 
phlegmonous.  717 
pseudomembranous.  7x7 
Columnar  hemorrhoids,  485 
Columnar-cell  villous  papilloma,  3x7 
Columns,  comma,  of  Schultze,  651 
Comedo,  592 

Comma  columns  of  Schultze,  6sx 
Compact  osteom;i,  199 
Compensatory  emphysema  of  lungs,  533 
Complementary  l)ody.  303 
Compositi-  odontoma,  242 
Concentric  atrophy  of  bones,  616 
Concretions  ot  prostate.  680 
Concussion.  24 

Condyloma  iiciiminatum.  216,  574,  709 
of  larynx,  523 
of  vagina.  7x6 
ot  vulva.  710 
latum,  216,  3^9 
Congenital  anomalies  of  intestine,  459 
of  stotTiiicli,  449 
atclectii-is.  531 
hernia.  462 

inguinal,  460 
ichthyosis.  575 
inguinal  hernia,  460 
leukopathia,  57a 


Congenital  malformations.     See  also  MaJ/or- 
ma/ioHS,  c<m^nUaI. 
syphilis,  yellow  line  of,  63a 
Congestion  of  endometrium,  699 
of  intestine,  465 
acute,  465 
passive.  465 
of  lung,  chronic,  534 
hypostatic,  534 
simple  acute,  534 
of  peritoneum,  hypostatic,  509 
Conidia,  254 
Conjunctival  hyalin.  X48 

Connective-tissue  changes  in  chronic  paren- 
chymatous nephritis.  741 
exostosis,  198 
tumors,  178 

of  intestine,  483 
Consanguinity  and  inbreeding  in  etiology  of 

disease,  2X 
Constipation,  193 

Consumption,  339.     See  also  TubtrculoAts. 
Contrecoup,  23 
Contusion,  33 

Convalesence  from  disease.  19 
Copremia,  94.  384 
Coprostasis,  93,  465 
Cord,  spermatic,  varicose  veins  of,  68x 

spinal,  diseases  of,  638.  See  also  Spinal  cord. 
Com,  574 
Cornea,  loss  of  transparency  of»  as  sign  of 

death,  163 
Comification  of  skin,  574 
Cornu  cutancum.  XS3.  574 
Corpora  amylacea,  147 
of  prostate,  680 
of  spinal  cord,  640 
oryzoidea,  633 
Corpus  callosum,  absence  of.  661 
Corpuscles,  blood,  367 
table  of,  369 
colostrum.  142 

red  blood,  370.    See  also  Erythrocytts. 
shadow,  372 

white  blood,  374.     See  also  Leukocytes. 
Corpuscular  exudate  of  inflammation,  3x7 
Corrigan  pulse.  412 
Cortical  meningitis,  656 
Coryza,  515 

Cowper's  glands,  cysts  of,  680 
diseases  of,  680 
inflammation  of,  680 
Coxalgia,  632 

Cniniophapous  monsters,  51 
Craniorrachischisis.  38,  39,  40,  660 
Cranioscliisis,  39.  660 
Craniotabes,  612 
Crcnation  of  erythrocytes,  371 
Crcnothrix,  258 
Cretin,  73 
Cretinism,  150 
Crisis.  19 
blood,  374 

in  chlorosis.  385 
in  pernicious  anemia,  383 
Crocodile  skin.  375 
Croton  oil,  fffect  on  skin.  583 
Croupous  exudate  of  inflammation.  316 
inflammation,  312 

of  esophagus.  449 
pneumonia,  542.     Sec  also  Fibrinous  pneu- 
monia. 
urethritis,  763 
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Crude  tubercle,  334 

Crusts,  576 

Cryptorchia,  681 

Crystals.  Charcot- Leyden, in  mucus  of  catarrhs, 

150 
Culex,  375 
Cups,  £avus,  251.  586 
Curdy  pus,  317 
Cyanhemoglobin,  39 
Cyanosis,  70,  571,  576 

polycythemic,  393 
Cyanotic  induration,  99 
of  kidney,  731 
of  liver,  486 
Cyclencephalia,  660 
Cyclocephalus,  43 
Cyclops,  43 

Cylindric  epithelioma.  324.  3a6 
of  stomach,  458 
of  uterus,  335 
Cylindroids,  731 
Cylindroma,  188 

from  membranes  of  brain,  188 

of  dura  of  brain,  654 

of  peritoneum,  514 

of  spinal  cord,  644 
Cystic  adenoma  of  mamma,  734 

calculus,  761 

goiter,  607 

hernia,  461 

lymphangiomata  of  peritoneum,  514 

tumor  of  jaw,  343 
Cysticercus,  381 

cellulosae.  381 
in  lung,  558 
in  spinal  cord,  645 

in  spleen,  599 
Cystin  calculi  of  bladder,  763 
Cystitis.  757 

acute,  757 

chronic,  757 

phlegmonous,  757 
Cystocarcinoma  of  testicle.  686 
Cystocele,  461 
Cystoides,  313 
Cystoma,  347 

of  ovary,  igi 
papuliferous,  690 
papilliferum  carcinomatosum,  691 
simple,  691 
Cystosarcoma  of  mamma,  733 

of  testicle.  685 
Cysts,  247 

apoplectic,  665 

atheromatous,  419.  593 

branchial,  348 

chylous,  of  peritoneum.  514 

colliquadon,  349 
of  uterus,  715 

dentigerous,  341 

dermoid.  343.     See  also  Dermoid  tumors. 

echinococcus.     See  also  Echinococcus. 

exudation.  249 

follicular,  of  ovary,  689 

gas,  loi 

multilocular,  238,  347 

multiple,  of  intestine,  483 

of  arachnoid,  660 

of  bladder,  760 
echinococcus,  758 

of  breast,  728 

of  Cowper's  glands.  680 

of  Fallopian  tube,  695 


Cysts  of  intestine,  460 

multiple.  483 

parasitic,  684 
of  kidney,  751 
of  larynx,  533 
of  liver,  503 
of  mamma,  738 
of  mouth.  437 
of  ovary.  347 

follicular.  689 
of  parovarium,  690 
of  peritoneum,  5x4 

chylous,  514 
of  pia  of  brain,  660 
of  pituitary  body.  609 
of  prostate,  680 
of  spleen,  599 
of  testicle,  684 

dermoid.  684 

parasitic,  684 

retention,  684 

serous,  684 
of  trachea,  536 
of  uterus,  7x5 

colliquadon,  7x5 

parasitic,  715 
of  vagina,  718 
of  vulva,  719 
parasitic,  349 

of  testicle,  684 

of  uterus,  715 
proliferous,  607 
retention,  247 

of  testicle.  684 
salivary,  144 
sebaceous.  793 
serous,  of  testicle.  684 
tubo-ovarian,  690 
Cytase,  303 
Cytoplasm,  115.  126 

of  nerve-cell,  pigmentation  of,  669 
Cytotoxins,  303 

Darier's  disease,  574 
Daughter  stars,  125 

formation  of.  separation  of  chromosomes 

and,  125 
transformation  of.  into  perfect  nucleus, 
"5 
Death,  162 
cellular,  162 
molecular,  162 
pathologic.  162 
physiologic,  162 
signs  of,  163 

algor  mortis  as,  163 
cadaveric  lividity  as,  163 

rigidity  as,  163 
infallible.  162 
iivores  mortis  as,  163 
loss  of  tisfiue  elasticity  as,  163 

of  transparency  of  cornea  and  dilata- 
tion of  pupils  as,  163 
putref.iction  as,  163 
relaxation  of  sphincter  muscles  as,  163 
rigor  mortis  as,  163 
somatic.  163 
Deciduoma  malignum,  713 
Decomposition  in  gangrene,  159 
Decubitus,  156,  573 
Deferentitis,  681 
Definitive  callus,  635 
Defortnities  of  brain.  660 
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Deformities  of  brain  depending  upon  malfor- 
mations of  cranium,  660 
of  skull.  660 
Degeneration,  128 
amyloid,  of  kidney,  146 

of  liver,  145 
£ilty,  of  adrenal  bodies,  6x0 
of  adventitia.  416 
of  arteries,  415 
of  bone-marrow,  606 
of  cartilages  of  joints,  636 
of  epithelium  of  kidney,  143 
of  intestine,  466 
of  intima,  415 
of  liver,  130 

of  middle  coat  of  artery,  4x6 
of  veins,  438 
hematogenous,  of  kidney,  735 
hyaline,  in  tumors,  X72 
of  arteries.  4x6 
of  intestine.  466 
of  lymphatic  nodes,  600 
of  muscles,  634 
of  ovarian  artcr)-,  X48 
of  tumors.  416 
myxomatous,  of  sarcoma,  x8o 
nuclear,  of  nerve-cell,  669 
of  adrenal  bodies,  610 
of  bone-marrow,  606 

of  brain,  secondary,  from  cerebral  hemor- 
rhage, 665 
of  kidney.  734.     See  also  NtphriHs, 
of  liver,  487 
amyloid,  X46 
parenchymatous,  49X 
of  muscles,  hydropic.  634 

melanosis  in,  139 
of  muscuhir  tissue,  634 
of  nerve-cell,  nuclear.  669 
of  pancreas.  509 
of  peripheral  nerves.  674 
etiology,  674 
morbid  changes,  675 
of  spinal  cord,  639 
ascending,  651 
descending.  651 
primary,  639 
secondary,  639,  650 
of  spleon.  598 
of  stomach,  cellular,  455 
of  testicle,  682 
of  uterus,  699 
Degenemtive  inflammation.  312 
Demarcation,  line  of,  in  gangrene.  160 
Dementia,  paretic,  chronic  leptomeningitis  in, 

657 
Demodex  foUiculorum,  298 
Dendrons.  669 
Dental  osteoma,  199 
Deniigerous  cysts.  241 
Dermatitis,  blastoinycetic,  587 
fungi  in,  257 
bullosa.  579 
exantheniatous.  578 
exfciliativLi,  588 
herix'tiformis,  579 
infectious.  578 
medicamentosa,  576 
multiformis,  579 
papillaris  c;.pilliti,  593 
rcpens.  577 
skiagraplujrs".  35 
venenata,  576 


Dermatographia,  584 
Dermatolysis,  193 
Dermatomycosis  furfuracea,  353 
Dermoid  cysts,  243.  See  also  Dermoid  tumors. 
tumors.  243 
diagnosis,  246 

ectopic  pregnancy  and,  differentiation,  247 
epiblastic  elements,  345 
etiology.  245 

hypoblastic  elements,  34S 
mesoblastic  elements,  245 
nature  and  disposidon.  246 
of  mediastinum,  570 
of  scrotum,  678 
of  testicle,  684 
ovarian,  244 

pathogenesis,  theory  of,  246 
pathologic  anatomy,  244 
seat  of  occurrence.  344 
Desiccation,  effect  on  bacteria,  265 
Desmon,  303 

Desquamatiu  membranacea,  584 
Desquamative  inflammation,  313 
Destruction,  discoidal,  of  muscles,  635 
Destructive  adenoma  of  stomach.  458 

of  uterus,  712 
Deutero-albumose,  61 
Dcuteroptasm,  X15 
Development,  defects  of.  35 
Diabetes,  76 
atrophy  of  pancreas  in,  507 
ferment  theory,  79 
kidneys  in,  77.  78 
liver  in.  77.  78 
morbid  anatomy,  77 
nervous  theory,  79 
oxidation  theory,  79 
pancreas  in,  77,  78 
theory  of,  78 
vasohepatic  theory,  79 
Diapedesis,  99.  3x4 

hemorrhage  by,  103 
Diaphoresis,  60 
Diaphragmatic  hernia,  461 
Diarrhea,  60,  93 

spurious,  94 
Diastematomyelia.  638 
Diathesis,  uric-acid,  630 
Dicephalus,  56 

tetrabrancliius,  56 
Digestion,  carbohydrate,  pathology,  6a 
effect  of  loss  of  bile  upon,  93 
leukocytosis  of.  376 
of  albuminoids,  61 
of  albumins.  61 
of  carbohydrates.  62 
of  fats,  63 

of  proteids,  pathology,  61 
pathology.  60 
peptic.  61 
tryptic,  61 
Digestive  system,  diseases  of.  433 
Dilat.ition  of  bladder,  754 
of  esophagus.  446 
of  heart,  409  » 

of  intestines,  464 
of  pupils  as  sign  of  death,  163 
Diphtlu-ria.  bacillus  of,  440 
of  larynx.  519 
of  trachea,  526 
tonsillar.  439 
Diphtheritic  colpitis,  717 
inflammation,  312 
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Diphtheritic      pharyngitis,    pseudomembran- 
ous, 440 
rhinitis,  516 
stomatitis,  434 
trachitis,  525 
urethritis.  763 
Diplococcus,  359 

intrjcellularis  meningitidis,  655 
cultivation,  655 
distribution,  656 
morphology,  655 
pathogenesis,  656 
staining,  655 
lanceolatuii.  543.     See  also  Pneumococcus. 
pneumonice.  543.     See  also  pHeumococcus. 
Diprosopus,  56 
Dipsesis,  60 
Dipsomanin.  60 
Dipygus.  57 

para!iiticus,  57 
Discoidal  destruction  of  muscles,  635 
Disease,  classification,  17 
congenital,  32 
convalescence  from,  19 
definition,  17 

development  and  progress,  18 
etiology,  30 
age  in,  32 
association  of  man  with  domestic  animals 

>n,  33 
with  man  in,  33 
with  wild  animals  in,  33 
atmospheric  pressure  in,  a6 
Becqucrel's  rays  in,  a6 
climate  in,  27 
cold  in,  34 
electricity  in,  35 
environment  in,  31 
exposure  in,  31 
extrinsic  factors  in,  33 
false  heredity  in,  ai 
food  in,  30 
heal  in.  34 
heredity  in.  30 
intoxication  in,  37,  33 
intrinsic  factors  in,  30 
light  in ,  36 

mechanical  forces  in,  33 
nerve  exhaustion  in,  3a 
occupation  in,  31 
physical  agencies  in.  23 
poisons  of  immt>diatc  and  indiscriminate 
action  in,  38 
of  remote  and  selective  action  in,  39 
pressure  in.  33 
race  in,  33 
season  in,  36 
sex  in,  33 
sounds  in,  36 
temperature  in,  34 
trauma  in,  31 
jT-rays  in.  35 
invasion  or  onset  of,  19 
progress,  18 
secondary,  19 
termination  of,  19 
Dislocation  of  joints,  633 
Dissecting  aneurysm,  435 

pneumonia,  549 
Disseminntcd  sclerosis.  647 
Distoma  hn:matobium,  395 
hepaticum,  395 
lanceolatum,  395 


I  Distoma  pulmonale,  397 
I  Diuresis,  60 

I  Diverticula.  Meckel's.  460 
I      of  bladder,  755 
of  esophagus,  446 
pressure,  446 
traction,  447 
of  intestine.  460.  465 
Double  bladder,  754 

hand,  44 
Dropsy,  99.  133.     See  also  Edema. 
Drunkard's  liver,  494 
Dry  gangrene.  157 

senile,  of  lower  extremity,  160 
pleurisy,  560 
Duct,  bile-diseases  of.  50a.     See  also  BiU* 
ducts. 
carcinoma,  331 
omphalomesenteric,  460 
vitelline.  460 

Wirsung's,  obstruction  of,  509 
Duhring's  disease,  579 
Duodenitis.  469 

Duodenum,  peptic  ulcer  of,  453 
Dura  of  brain,  angiosarcoma  of,  654 
calcification  of.  653 
cylindroma  of.  654 
diseases  of.  651 
endothelioma  of,  654 
growths  of.  secondary,  654 
heraatomata  of,  653 
hemorrhage  of,  653 
hyperemia  of.  651 
osteophytes  of,  653 
parasites  of,  654 
psammoma  of,  654 
psammosarcoma  of,  654 
sarcoma  of.  653 
syphilis  of,  653 
thrombosis  of,  653 
tuberculosis  of,  653 
tumors  of.  653 
of  spinal  cord,  tuberculosis  of,  643 
tumors  of,  645 
Durative  cells,  356 
Dwarf.  137 
Dyscrasia,  66 

definition,  399 
Dysenteric  colpitis,  717 
Dysentery,  471 
abscess  of  liver  in,  474 
amebic.  471 

morbid  anatomy,  472 
bacillus  of.  471 

ty[>hoi<l  bacillus  and,  differentiation,  471 
bacteriology  of.  471 
complications,  474 
endemie,  471 

morbid  anatomy.  473 
epidemic,  471 

morbid  anatomy,  473 
etiology,  471 
histology,  473 
morbid  anatomy,  478 
tropic,  471 
Dysmenorrhea,  700 
membranous,  700 
Dyspnea.  70 
Dystrophy  of  muscles,  634 

Ear.  middle,  cholesteatoma  of,  S43 

Ebumatlons,  630 

Eccentric  atrophy  of  bones,  6x6 
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Ecchondroma,  aoo,  aoz 
Ecchymoses.  loa,  571 
Ecchymosis,  definition,  573 
Echinococcus  hydatidosus,  ^85 

multilocularis,  385.  286 

of  bladder,  758 

of  liver,  50a 

of  lung,  558 

of  mediastinum.  570 

of  peritoneum,  514 

of  pleura,  570 

of  thyroid,  608 

scoliciparicus,  385 
Echinorrhynchus  gigas,  394 
Ectatic  aneurysm,  435 
Ecthyma,  576,  581 
Ectopia  cordis,  38 

cruraiis,  45 

cruroscrotalis,  45 

inguinalis,  45 

perinealis,  45 

vesicas  urinarise,  38 
Ectopic  pregnancy,  dermoid  tumor  and.  dif- 
ferentiation, 347 
Ectosarc.  114 
Ectromelus,  36 
Ex:tropion  of  uterus,  698 ' 
Eczema,  576 

acute,  577 

chronic.  577 

crustosum,  577 

erythematosum,  576 

follicutorum,  577 

histologic  changes,  577 

madidans.  577 

papulosum,  576 

pustulosum.  577 

rub  rum,  576 

seborrhoicum,  577 

squamosum,  577 

vesiculosum.  577 
Edema,  99,  133 

angioneurotic,  571 

causes.  99 

chemistry.  100 

inflammatory,  in  nephritis,  739 

of  arachnoid,  655 
gelatinous,  655 

of  brain,  663 

of  celts,  132 

of  glottis,  acute,  518 

of  intestine,  465 

of  lung.  535 

morbid  anatomy,  536 

of  newborn,  571 

of  peripheral  nerves.  674 

of  pia  of  brain,  654 
Kclalinoxis,  655 

of  skin,  571 

of  vulva,  718 

pathologic  histology.  loi 

special  forms.  100 
Ehrlicb's  lateral-chain   theory   of  immunitv. 

Elasticity,  tissue,  loss  of,  as  sign  of  death,  163 
Electricity,  effect  on  bacteria,  263 

in  etiology  of  disease,  25 
Eleidin,  152 

EIemeni;iry  cleavage  of  muscles,  635 
Eleplianii.i-is.  104,  167.  313 

Arabuin.  574 

dura,  574 

graecorum,  341 


Elephantiasis  mollis,  574 

of  mamma,  733 

of  scrotum,  393,  678 

of  vulva,  719 
Emaciation.  64,  153 
Emboli,  108. 109 

air,  113 

&t.   113 

infectious,  109 
mechanical.  X09 
micro-organismal,  1x3 
parasitic,  X13 
pigment,  113 
varieties,  Z09 
Embolic  abscess,  318 

of  lung,  318 
Embolism,  109 
anthracotic.  xis 
etiology,  109 
of  brain,  665 
of  gastric  vessels,  451 
of  intestine,  465 
of  kidney,  infectious.  734 
of  spleen,  595 
results,  109 

scats  of  occurrence.  X09 
Embr)'o,  filaria.  393 
Emphysema,  loi 
interstitial,  loi 

of  mediastinum,  570 
of  lungs,  53a 
chronic,  533 
compensatory,  533 
diffuse,  533 
etiology.  532.  533 
idiopathic,  533 
interlobular.  533 
interstitial.  533 
intcrvesicular,  53a 
senile.  534 
substantial,  533 
vesicular,  acute,  532 
vicarious.  533 
of  mediastinum,  interstitial,  570 
Empyema,  320,  561 
adhesions  in,  5O4 
bacteriology.  563 
chanf,^es  in  lungs  in.  565 
in  pleura  in.  564 
in  thorax  in.  566 
course,  567 
effcrt  upon  circulation,  566 

upon  respiration,  566 
etiuloijy,  561 

in  pulnion.iry  tuberculosis,  555 
loculated,  565 
morbid  anatomy,  563 
necessitatis.  567 
pulsating,  566 
putrid,  563 
I      termination.  567 

Encephalitis,  667 
'       chr(inic.  670 

focal,  bcm.itogenic,  668 
interstitial.  668 
I       suppurative,  668 
I       syphilitic.  671 

toxic,  66() 
I       traumatic,  667 
,  Knccplialorele.  41,  660 

Kncephaloid.  228 
i  Knceplialoujalaeia.  666 
I  Enccphalomeningocele,  41,  660 
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Enchondroma,  aoo,  aoi 
Endarteritis,  416 

defoimans,  430 

obliterans,  433 

productive,  431 
Endemic  dysentery,  471 

morbid  anatomy,  473 
Endobronchitis,  531 
Endocardial  murmurs,  table  of,  413 
Endocarditis,  403 

acute.  403 
bacteriology,  403 
etiology,  40a 
morbid  anatomy,  403 

chronic,  405 

atheroma  in,  406 

etiology,  405 

mineralization  of  fibroid  and  indurated 

structure  in,  406 
morbid  anatomy,  405 

malignant.  403,  404 

mural,  403,  406 

polypose,  403 

pustular,  403 

sclerotic.  405 

ulcerative,  403,  404 

valvular.  403 

verrucose.  403,  403 

villous,  403 
Endocardium,  diseases  of.  403.     See  also  En- 

dtrcarditis. 
Endogenous  cell  formation,  123 

intoxication,  37 
Endometritis,  acute.  700 
morbid  anatomy,  70X 

chronic,  701 

glandular  701 

interstitial,  701 
Endometrium,  congestion  of,  699 

hyperemia  of.  699 

inflammation  of.  700 

sarcoma  «f,  707 
Endophlebitis,  439 
Endospores.  359 
Endostoscs,  630 
Endostosis,  199 
Endothelioma,  186.  336 

morbid  anatomy,  187 

of  arachnoid.  659 

of  bones,  635 

of  brain,  673 

of  dura  of  brain,  654 

of  intestine,  483 

of  ovary,  693 

of  peritoneum.  513 

of  pia  of  brain,  659 

of  pleura,  i86 

of  skin,  590 

of  testicle,  685 

pathologic  histology,  187 

tuberosum,  590 
End-products.  95 
Enteritis,  466 

catarrhal,  467 

chronic,  468 

etiology,  466 

extrinsic  causes.  466 

follicular,  467 

intrinsic  causes.  467 

phlegmonous.  468 

physiology  of.  469 

pseudomembranous,  468 

special  forms,  469 


Enteritis,  ulcerative.  468 

Enterocele,  461 

Enterocolitis,  466 

Enterocystoma,  483,  514 

Enteroliths.  134,  469 

Enteromycosi!^  bacteritica,  483 

Environment  in  etiology  of  disease,  31 

Enzymes  of  bacteria,  367 

Eosinophile  cells  in  pernicious  anemia,  384 

Eosinophilia,  379 

in  parasitic  diseases,  380 

in  trichiniasis,  380 
Eosinophilic  cells  in  inflammation,  333 

leukocytes,  375 
Ephelides,  57a 
Epidemic  cerebrospinal  meningitis,  645,  657 

dysentery,  471 
morbid  anatomy,  473 

parotitis.  444 
Epididymis,  inflammation  of.  68a 

syphilis  of,  684 
Epididymitis,  683 
Epignathus,  53,  54 
Epiphysis  cerebri,  diseases  of,  673.    See  also 

Pineal  gland. 
Epiplocele,  461 
Epipygus.  53 
Epispadias.  38,  677 
Epithelial  casts  in  nephritis,  738 

cells  in  carcinoma.  337 

hyalin,  148 

odontoma,  341 

pearls,  15a,  319,  333 

tissue,  regeneration  of.  335 
tumors,  315 

tumors,  315 
cells  of,  colloid  metamorphosis  of,  171 
of  intestine,  primary,  483 
of  kidney,  749 
Epithelioid  cell  in  inflammation,  333 

tubercle.  335 
Epithelioma,  219,  aa6 

contagiosum,  587 

cylindric,  334.  336 

definition,  315 

exedens,  334 

of  arachnoid,  659 

of  bladder,  squamous,  759 

of  cervix  uteri,  .'squamous,  709 

of  esophagus.  448 
squamous,  449 

of  intestine,  squamous,  484 

of  larynx.  534 
squamous,  525 

of  nose,  squamous,  517 

of  ovary,  scpiamous,  69a 

of  penis.  678 

of  pia  of  brain,  659 

of  scrotum,  678 

of  stomach,  cylindric,  334,  336 
squamous.  458 

of  thymus  gland,  605 

of  tongue,  437 

of  trachea,  secondary,  536 

of  urethra,  763 

of  uterus,  cylindric.  335 
squamous.  713 

of  vulva.  719 

papillary,  222 

squamous.  230.     See  also  Squamoux  epitht' 
lioma. 
Epithelium  of  kidney,  fatty  degeneration  of, 
143 
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Epulis,  184.  193.  194,  437 
Equinia,  343 
Erosion,  576 

lacunar,  in  tuberculosis  of  bones,  621 

of  cervix  uteri,  70a 
granular,  702 

of  stomach,  hemorrhagic,  450 
Erysipelas.  578 

facial,  579 

of  eyelid.  304 
Erythema,  97,  571,  576 

intertrigo,  571 

multiforme,  588 

nodosum,  97,  588 

pernio,  571 
Erythrasma,  253,  587 
Erythrocytes,  changes  in,  370 
in  form,  371 
in  nuclei,  371 
in  number,  373 
in  size,  371 
in  staining,  372 

crenation  of,  371 

destruction,  371 

effect  of  altitude  on.  373 

hemoglobin  of,  372,     See  also  Hemoghbiu. 

in  chlorosis,  385 

in  leukemia,  390 

in  pernicious  anemia,  383 

in  secondary  anemia,  392 

origin,  370 
Erythrodcxtrin,  6a 
Esophagitis,  448 

catarrhal.  448 

croupous,  449 

mycotic.  449 

phlegmonous,  449 
Esophagomalacia,  448 
Esophagus,  carcinoma  of,  449 

dilatation  of,  446 

diseases  of.  44S 

diverticula  of,  446 
pressure,  446 
traction,  447 

epithelioma  of.  448 
squamous,  449 

inflammation  of,  448.     See  also  Esophagitis. 

malformations  of,  445 

pt'rforation  of,  448 

rupture  of.  448 

stenosis  of.  445 

tumors  of,  449 
Estivo-aulumnal  fever,  parasite  of,  275 
Etat  rrible.  667 
Ethers,  effect  on  bacteria,  264 
Ethmocephalia,  43 
Eurotium,  234 
Eustroni;^ylus  gigas,  294 
Exantlu-matous  dermatitis.  578 

diseases  of  skin,  584 
ExcoriatH.ns.  576 
Excretin,  92 
Excretion,  80 

pulmnnarv.  81 

urinarv.  81 
Exercirknochen.  135 
Exercise,  Ir-iikocytosis  from.  377 
Pixfoliation  of  spharclus.  160 
Exhaustion,  nerve.  In  etiology  of  disease,  32 
Exogenous  intoxication.  27.  28 
Exophthalmic  goiter,  74 
Exostosis,  199 

connective-tissue,  198 


Exostosis  due  to  calcification  of  inflammatory 
exudation,  299 

subungual.  199 
Experimental  fever,  71 
Exposure  in  etiology  of  disease,  31 
Extraneous  mineralization,  236 

pigments.  140 
Extra-uterine  pregnancy,  dermoid  tumor  and. 

differentiation,  247 
Extn>phy  of  bladder,  754 
Exuberant  granulations,  321 
Exudate,  corpuscular,  of  inflammation,  3x7 

croupous,  of  inflammation,  326 

fibrinous,  of  inflammation,  326 

hemorrhagic,  of  inflammation,  327 

inflammatory,  313,  315 

intercellular,  of  chancre,  359 

serous,  of  inflammation,  326 
Exudation,  cellular,  327 

cysts,  249 

hyalin,  248 

inflammatory,  calcification  of.  exostoses  due 
to,  299 

purulent,  327 
Exudative  inflammation,  32a 

peritonitis,  tuberculous,  5x3 

pleurisy.  560 
Eyelid,  erysipelas  of,  304 

Face,  frog,  517 
Facial  erysipelas,  579 
Fallopian  tubes,  carcinoma  of.  695 
congenital  malformations  of,  693 
cysts  of.  695 
diseases  of.  693 
fibroma  of,  695 
fibromyoma  of,  695 
hyperemia  of,  693 
inflammation  of,  693 
lipoma  of,  695 
myofibroma  of,  695 
papilloma  of,  695 
sarcoma  of,  695 
syncytioma  malignum  of,  695 
syphilis  of.  695 
tuberculosis  of.  694 
tumors  of,  695 
False  neuroma.  293,  207,  676 

pigments  in  bone-marrow,  606 
Family  bacteriaceae,  258 
beggiatoaceie,  258 
chamydobacterirtcea;,  258 
coccaccae.  258 
mycobactcriaceae,  258 
spirillacea;.  258 
Farcin,  343 
du  bceuf.  350 
ctiolopy.  350 
morbid  anatomy,  351 
pathologit:  histology.  351 
Farcy,  343.  3-45 
l)uds.  345 
cattle.  350 
Fastigium.  continuous.  29 
Fat  digestion,  63 
patholopy,  63 
droplet,  relation  to  cell,  130 
necrosis.  63 

of  pancreas,  508 
Fatty  dcf^eneration  of  adrenal  bodies,  620 
of  advtmtitia,  416 
of  arteries.  415 
of  bone-marrow,  606 
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Fatty  degeneration    of  cartilages   of  joints.  | 
626 

of  epithelium  of  kidney,  143 

of  intestine.  466 

of  intima,  415 

of  liver,  130 

of  middle  coat  of  artery,  4x6 

of  veins,  438 
granule  cells,  143 
infiltration,  139 

etiology,  139 

in  tumor,  173 

micTQchemistrv,  131 

murhjd  anatomv,  X30 

of  bone-marrow,  606 

of  liver.  487 

of  muscles,  634 

of  myocardium,  400 

of  pancreas,  508 

of  tamori,  17a 

pathplogic  hii^tology,  130 

po*tmon<^m  changes  in,  131 

seats  of  occurrence,  139 
^vers  of  phosphorus  and  arsenical  poison- 
ings, 490 
metamorphosis,  141 

th^'misiry  144 

eiiology,'i43 

in  chronic  parenchymatous  nephritis,  740 

morbid  :inatoiiiy  143 
physiology.  144 

of  liver.  488 

of  mU-iLll:^,  634 

of  niyocardiiim,  399 
of  pancreas,  508 
of  stomach,  455 
of  testicle.  683 
of  uterus,  699 
pathologic  histology,  143 
termination,  144 
neck,  196 
Favus.  351.  586 

Glipi,    2jl^   :^36 

of  finger-n^ls^  351 
Feces,  9s 
Felons,  330 
Femoitilliern  [3,461 
Fene<^tratiun  of  valves  of  heart,  404 
Fcrmenuition,  bacteria  of,  365,  366 
Petal  atek-ctflsis,  %yi 

openings  in  heart,  pcrsist^ihcc  of,  395 

siructuiTS,  persisicin,  47 
Fetus  papyraccua^  52 

sireniform.  43 
Fever,  70 

anatomic  changes  from,  71 

Charcot's,  of  gall-stones,  506 

disturbances  of  functions  of  body  in,  73 

etiology,  70 

experimental,  71 

infectious,  70 

mechanism  of.  71 

Ttit-'libolism  in    7a 

paratyphoid,  481 

traumatic,  70 

typhoid,  476.     See  also  Typhoid  fever. 

typhus,  skin  in.  585 

yellow,  378 
livur  of,  490 
FcTer-blistcr  580 
Pibrillar  neuroma.  307 
Fibrin,  157 

in  blood.  380 


Fibrinopurulent  leptomeningitis,  cerebnU,  656 
Fibrinous  bronchitis.  539 

exudate  of  inflammaiion,  3X4 
peri^rditjs,  397 
pneumonia,  542 
bacteriology,  54a 
caseation  from,  548 
edo^og}'.  54s 
leultocytaSiis  in,  377 
morbttl  ariittomy,  545 
po5tpni^umonic  indur;iLion  from.  548 
suge  of  conge&iion,  546 
of  gray  hepatization.  547 
of  red  he|jatixaLion,  547 
of  resolution,  548 
FibroadcnoTna,  339 
of  bladder  7S9 
of  mammQry  gLind,  338 
of  ovary,  693 
Fibroblasts,  _1M 
I-'ibrucfllular  tumor.  X93 
FibruJd  granuEntion  tissue,  331 
heart.  401 
of  uterus,  203,  704 
extramural,  705 
interstitiiil.  704 
intramural,  704 
mural,  704 
submucous,  705 
subperitoneal,  705 
phthisis.  333.  554 
recurrent.  iH^ 
FibroHpoma,  196 
Fibroma,  191 
calcification  in,  193 
growth  of  193 
mol]u:-cutn,  589 
of  bladder,  759 
of  bones,  634 
of  brain,  673 
of  breast,  733 
of  Fallopian  tube.  695 
of  intestine.  483 
of  kidney,  748 
of  larynx,  533 

pedunculated,  523 
of  liver,  499 
of  mamma,  733 
of  nose,  517 
of  ovary , 69a 
of  skin,  589 
of  spinal  cord,  644 
of  testicle,  685 
of  thyroid  gland.  608 
of  trachea.  536 
of  urethra,  763 
of  vagina.  717 
ol  ^ulv.i,  7to 
p^'LthologiL'  histology.  193 
pigmentiiiioM  m,  igs 
retrogressive  chani^es  of,  19a 
seat  of  occurtcftcc.  191 
structure;  of.  loa 
Fibiomvonna  of  bladder  759 
of  F.illopian  tube.  695 
of  ovary,  692 
of  vagina,  717 
Fibroplastic  tumors,  183 
Fibrosarcoma,  183 
of  bladder.  759 
of  mamma.  723 
of  ovary.  693 
Fibrosis,  333 
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Fibrosis,  arteriocapillary,  417.    See  also  Ar- 
teriosclerosis. 

of  mamma,  diffuse,  721 
Fibrous  ankylosis,  628,  633 

myocarditis,  401 

myositis,  636 

odontoma,  341 

pachymeningitis,  ct^rebral,  653 

peribronchitis,  531 

periostitis,  618 

polyps  of  uterus,  705 

struma,  607 
fllaria  diuma.  393 

embryo,  393 

hominis  oris,  393 

labialis,  393 

lent  is,  393 

medinensis.  393,  394 

nocturna,  293 

perstans,  393 

restifurmis,  293 

sanguinis  hominis,  392 
Filarial  worm,  293 
Finger-nails,  favus  of,  251 
Fingers,  supernumerary,  45 
Fissura  genitalis,  38 
Fissural  angioma.  209 
Fissures  of  skin.  576 
Fistula,  315 

in  ano,  471 

milk,  731 

of  vagina,  716 

rectovesical,  756 

salivary,  444 

urogenital,  703,  755 
Fistuloe  colli  congenita,  37 
Fistulous  communications  between    bladder 

and  other  viscera,  755 
Fixatcur,  303 
Flagella,  360 
Flagellated  bodies.  276 
Flat,  tabular  swelling,  169 
Floating  kidney,  45.  739 

liver,  48s 

spleen.  595 
Fluke,  bronchial,  558 

lung,  558 
Focal  encephalitis,  hematogenic,  668 
Follicles.  h;iir-.  diseasi-s  of.  592 

of  Naboth.  248 
Follicular  cysts  of  ovary.  689 

enteritis,  467 

odontoma.  241 
compoinid,  241 

stomatitis.  433 

tonsillitis,  438 
Food. 59 

assimilation  of,  63 

defiiiitinn,  59 

in  ciioloj:;v  of  disea-sc.  30 

in  fiioUi^y  of  tuberculosis.  330 

necessity  for,  59 

poisoii-^,  30 

relation  of  bacteria  to,  262 
Foot.  fiiiiL;u>.  of  India,  349 

ganj;rcn<-  of,  symmetric.  158 

madura,  3.19 

perforating  ulcer  of,  156.  573 
Foramen  of  Winslow,  hernia  of,  461 

ovale,  304 

hernia  of.  461 
persistence  of.  394 
Foreign  bodies  in  intestine,  463 


Foreign  bodies  in  nose,  517 
Formaldehyd,  effect  on  bacteria,  364 
Fracture,  635 

comminuted,  635 

complicated,  635 

compound,  635 

green-stick,  625 

healing  of,  635 

simple,  635 
Fragilitas  crinium,  593 

ossium,  616 
Fragmentation  of  myocardium,  401 
Frankel's  pneumococcus,  542.    See  also  Pneu* 

mococcus. 
Freckles.  139,  572 
Free  bodies  of  joints,  632 

cartilages,  302 
Friction  sclerosis,  398 
Friedlander's  bacillus,  544 

pneumococcus.  544 
Friedreich's  ataxia,  648 
Frog  face,  317 
Fuchsin  body,  335,  236 
Function,  loss  of,  in  inflammation,  313 
Fungous  diseases  of  skin,  586 

joint  disease,  631 

tuberculous  arthritis,  632 
Fungus.  169,  351 

biology  of,  261 

foot  of  India.  349 

hematodes.  226,  332 

of  testicle,  benign,  683 

my,  361 

tuberculous,  683 
Furuncles.  330,  578 

Galactocele,  348 

of  testicle,  684 
Galactorrhea.  733 
Gall-bladder,  carcinoma  of,  503 
diseases  of,  502 

perforation  of,  from  gall-stones,  506 
tumors  of,  503 
Gall-stones,  503.     See  also  Calculi,  biliary. 
Gametocvtcs.  276 
Ganglia  uf  tendon-sheaths,  633 
Ganglionar  neuroglioma.  671 

neuroma,  307 
Gangrene,  157 

decomposition  in.  159 

diabeticorum,  15:8 

dry,  137 

hospital,  158 

in  pulmonary  tuberculosis.  555 

line  of  ilcniarcation  in,  160 

of  ulceration  in,  161 
of  arterit'S,  416 
of  fi-et.  symmetric.  158 
of  hands,  symmetric  moist.  158 
of  intestine,  15Q 

of  lower  exirctnity,  senile  dry.  160 
of  lung,  159.  537 
circumscribed,  538 
diffuse,  538 
etiology,  537 
idiopathic,  538 
morbid  anatomy.  538 
of  skin.  573 

from  carbolic  acid,  574 
tif  vulva,  718 
j  Gangrenous  inflammaticm,  312 
<       stomatitis.  435 
I  (noma),  in  typhoid  fever,  481 
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Gartner's  ducts,  malformations  of,  47 

Gas  cysts,  loi 

Gases,  effect  on  bacteria,  964 

of  bacteria.  266 
Gastric  juice,  effect  upon  stomach,  451 
Gastritis.  453 

acute.  453 

chronic,  453 
simple,  454 

mycotic,  453 

parenchymatosa  hyperpeptica,  455 
mucosa,  455 

phlegmonous,  453 

pseudomembranous.  453 

sclerotic,  454 
Gastro-enteriiis.  466 
GastromaIacia,63.  453 

brown,  453 

gelatinous,  453 

pulpy.  453 
Gastroptosis,  459 

from  Ciircinoma  of  stomach,  458 
Gastroschisis,  complete,  38 
Gelatinous  edema  of  arachnoid,  655 
of  pia  <)f  brain,  655 
softening  of  walls  of  stomach,  453 
Gemmules  of  nerve-cell,  669 
Germicides.  264 
Giant-cell,  159 

in  inflammation,  323 
of  tubercle,  336,  337 
sarcoma,  183 
of  bones,  624 - 
of  mamma,  729 
of  thigh,  184 
Gigantism,  74.  165 

etiology,  166 
Gland,  Bartholin's,  diseases  of.  7x8 

Cowper's,  diseases  of,  680.    See  also  Cow- 

per's  gtands. 
hemolymph,  600 
in  leukemia,  388 
mammary,    diseases    of.    719.      See    also 

Mamma. 
parotid,  mixed  tumor  of.  445 
pineal,   diseases  of,   673.     See  also  PineAl 

gland, 
prostate,  diseases  of,  678.      See  also  Pros- 
tate. 
salivary,  diseases  of,  444.    See  also  Salivary 

gland. 
sebaceous,  diseases  of,  591 
submaxillary,  chondroma  of,  aox 
sweat-,  diseases  of,  591 
thymus,  diseases  of,  604.    See  also  Thymus 

gland. 
thyroid,  diseases  of,  606.     See  also  Thyroid 
gland. 
Glanders,  343 

acute,  in  man,  345 
bacillus,  343 
cultivation,  343 
morphology,  343 
pathogenesis.  344 
chronic,  in  man,  346 
etiology,  343 
morbid  anatomy.  344 
of  kidney,  748 
of  larynx,  523 
of  lung.  344.  557 
of  muscles,  636 
of  nose,  517 
of  skin,  583 

50 


Glanders,  pathologic  histology,  345 
Glandular  endometritis.  701 
Gleet,  763 
Glioma.  205 

medullary,  671 

of  adrenal  bodies.  610 

of  brain,  671 

of  retina,  sk»6 

of  spinal  cord,  644 
Gliomyxoma  of  spinal  cord,  644 
Gliosarcoma  of  brain.  671 

of  spinal  cord,  644 
Gliosis,  207 

of  spinal  cord,  644 
Globulose,  61  '"^ 

Glomerules  in  chronic  parenchymatous  nepb- 
ritis,  740 
destruction  of,  74 

in  nephritis.  736 
Glomerulonephritis,  736 
Glossina  morsitans,  379 
Glossitis.  436 

Glossolabiolaryngeal  palsy,  progressive,  650 
Glossy  skin,  573.  578 
Glottis,  edema  of,  acute,  518 
Glycemia,  76 
Glycogenic  infiltration,  131 

of  liver.  131.  491 
Glycosuria,  76 

removal  of  pancreas  causing.  76 

shock  causing.  76 
(Jmelin's  test  for  bile-pigments,  138 
Goblet  cells,  150 
Goiter.  73 

adenomatous,  607 

benign,  606 

colloid.  150,  607 

cystic,  607 

etiology,  607 

exophthalmic,  74 

fibrous,  607 

hyperemic,  606 

hyperplastic.  607 

malignant.  607 

myxomatous,  607 

parenchymatous,  607 
Gonococcus  of  Neisser,  310 
cultivation.  310 
morphology.  310 
pathogenesis,  310 
Gonorrhea.  310 
(Gonorrheal  rheumatism,  627 
Gout,  84.  630 
Gouty  tophi.  631 
Grafting,  skin,  326 
Grains,  574 
Granular  casts  in  nephritis,  738 

kidney,  cimtracted,  743 
pale.  740 

rc'l.  743 
laryngitii.  518 

granular  pharyngitis  and.  differentiation. 
518,  519 
tuberculous  .irthritis,  632 
Granulation,  320 
exuberant.  321 
tissue.  320 
adenoid.  321 
fibroid.  321 
Granule  cells,  compound,  in  nephritis.  738 
Granuloma  funguides.  352 
of  intestine,  482 
specific,  329 
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Gravel,  760 

Gray  hepatization  of  lung,  546 
Green-stick  fracture,  625 
Growth,  disorders  of,  127 

inadequate,  127 

of  dura  of  brain,  secondary,  654 
Guanin,  38 
Guinea-worm,  293 
Gumma,  356,  360 

of  mouth,  436 

of  peripheral  nerves,  676 
Gummatous  colpitis,  717 

leptomeningitis,  spinalt  644 
Gunshot  wounds,  24 
Gynecomastia,  720 
Gyri,  anncctant.  661 

H^MAM<£BA  malaria:,  274 
Haeniatoma  tubarum,  694 
Hsmatophylium  malariae,  374 
Hairs,  atrophy  of,  593 

diseases  of,  592 
Hair-follicles,  diseases  of,  592 
Hairy  tongue,  black,  437 
Halisteresis,  613 

Haltcridium  Danilewskyi,  274,  278 
Hammerschlag's  method  of  estimating  spe- 
cific gravity  of  blood,  365 
Hand,  clubbed,  46 
double.  44 

symmetric  moist  gangrene  of,  158 
Hanoi's  cirrhosis,  496 
Haptophores,  3c^ 
Harelip,  37 
Head,  swelled,  346 
Healing  of  fractures,  625 
of  wounds,  324 
by  first  intention,  324,  325 
by  second  intention,  324,  325 
Heart,  arterial  orifices  of,  abnormalities  of,  394 
atrophy  of.  409 

congenital  malformations  of,  394 
dilatation  of,  409 
diseases  of,  394 
effect  upon  other  viscera,  415 
pathologic  physiology,  410 
cflTect  of  diseases  of  other  viscera  upon,  414 
of  heart  lesions  upon.  410 
of  nephritis  upon,  415 
of  pulmonary  disease  upon.  414 
of  rt-nnl  disease  upon.  415 
failure,  413 

causes,  extrinsic,  413 
intrinsic,  414 
frinl  openings  in,  persistence  of,  395 
fibroid,  401 
hvpertrophv  of,  407.     See  also  Hypertrophy 

,'f  heart. 
imperfect  ^epta  of.  394 
lesions.  i-ffKCt  upon  heart,  410 
tiijilfonnatioii  of,  congenital,  394 
murmurs,  formation  of,  4I3 

t;il>te  of,  413 
talil>y  inoitliny  of.  382 
transposition  of  great  ves-^els  of,  395 
v.ilvirs  '>f.  ;iljii<»rnialities  of,  395 

fenestration  of.  404  \ 

inconipetf'ncf  of,  406  1 

in'iufficicney  of.  406 

stenosis  of,  40^  ' 

Heart-muscles,    diseases    of.    399.     .See    also  | 

AfvtHiirdiiim.  I 

Heat  in  etiology  of  disease.  24  j 


Heat  in  inflammation,  313 
Hemangioma  of  tongue,  437 
Hemarthroses,  627 
Hemalemesis,  450 
Hematidrosis,  88,  571 
Hcmatin,  372 
Hematocele,  ante-uterine.  700 

recto-uterine,  700 
nematodes,  fungus.  226,  232 
Hematogenic  focal  encephalitis,  668 

metastasis  in  tuberculosis,  333 

septic  metastatic  pneumonia,  542 
Hematogenous  cirrhosis  of  liver,  493,  494 

degeneration  of  kidney,  735 

myelitis.  641 

peritonitis,  tuberculous,  512 

pigments.  137 
Hematoidin,  138,  372 
Hematoma,  102,  571 

auris,  102 

cerebral.  664 

of  dura  of  brain,  653 

of  uterus,  7c» 

of  vulva.  718 
Hematometm,  696 
Hcmatomyelia,  638.64a 
Hematoporphyrin,  37J 
Hematosalpinx .  694 
Hcmicrania,  660 
Hemin.  137,  372 
Hemipeptone,  61 
Hemoglobin,  137 

Almen's  test  for,  137        ^ 

carbon  dioxid,  372 
monoxld,  372 

changes  in, 372 

in  composition  of,  37a 

diminution  of,  372 

in  chlorosis,  385 

in  pernicious  anemia,  384 

in  secondary  anemias,  39a 
Hemoglobinemia,  372 
Hemoglobinuria,  137 
Hemolymph  glands,  600 
Hemolysis,  29 
Hemophilia,  103 
Hemoptysis,  536 

iti  pulmonary  tuberculosis,  555 
Hemorrh.igc,  loi 

by  (liapedesis.  102 

by  rliexis,  loi 

examination  of  blood  after.  374 

in  carcinoma  of  stomach,  450,  459 

in  peptic  ulcer  of  stomach,  450 

in  pulmonary  tuberculosis.  551,  555 

in  traumatic  lesions  of  stomach,  450 

in  typhoid  fever,  480 

Ieukocyt(jsis  after,  377 

of  adrenal  bodies,  610 

of  arachnoid,  655 

of  bladder,  757 

of  bones,  615 

of  l)r.iin.  664 

dei,'cneraiions  from,  secondary,  665 
effects  of,  primary.  665 

■secondary.  664 
niasujve,  '>64 
minute,  664 

of  (Inr.i  of  brain,  652 

of  joint'-.  627 

of  V.ver,  486 

of  hini;.  536 

of  mamma,  720 
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Heraorrhage  of  ovary,  688 

of  pancreas,  507 

(jf  pehcurdium,  396 

of  peripheral  nerves,  674 

of  peritoneal  cavity.  509 

of  pia  of  brain,  655 

of  pleura.  559 

of  skin,  571 

of  spinal  cord,  646 

of  spleen,  595 

of  stomacl),  450 
punctiform,  450 

of  subperitoneal  tissue,  509 

of  tissues,  103 

of  tunica  vaginalis,  687 

of  uterus,  700 
interstitial,  700 

results,  104 

special  forms,  loa 

spontaneous  arrest  of,  103 
Hemurrhagic  erusion  of  stomach,  450 

exudate  of  inflammation,  3x7 

herpes  zoster.  577 

infarction,  103,  no 
of  intestine,  465 
of  kidney.  734 
of  s])lecn,  595 

pachymeningitis,  cerebral,  653 
spinal,  645 

pancreatitis,  acute,  507 

pemphigus,  580 

purpura,  393 

vaginitis,  687 
Hemorrhoids,  430,  484 

columnar,  485 

cutaneous,  485 

externa],  484 

internal,  210,  484 

nevoid,  485 

venous,  485 
Hemosiderin,  137,  487 

in  sarcoma.  180 
Hepatitis,  493 

biliary,  497 

interstitial,  acute,  493 
chronic,  493,  494 

parenchymatous,  acute,  491 

tuberculous,  499 
Hepatization  of  lung.  546 
gray,  546 
re<l.  S46 
Hepatogenous  cirrhosis  of  liver,  493 

jiigmentation,  138 

Hereditary  syphilis.  361 

of  bones,  633 

of  intestine,  483 

snuffles  of.  363 

Heredity,  false,  in  etiology  of  disease.  21 

in  etiology  of  disease,  so 
Hermaphroditism,  47 

spurious,  48 

true.  47 
Hermaphroditismus  verus  bilateralis,  47 
lateralis,  48 
unilateralis,  48 
Hernia.  460 

abdominal.  461 

acquired.  463 

cecal.  461 

congenital.  463 

cystic,  461 

diaphragmatic.  461 

external,  460 


Hernia,  femoral.  461 

incarcerated,  461 

infantile,  461 

inflamed,  461 

infftipubic,  461 

inguinal,  460 
congenital,  460 
infantile,  461 

inguinolabiul,  460 

inguinoscrotal,  460 

internal,  460,  461 

irreducible,  461 

ischiatic,  461 

ischiorectal,  461 

l.ibial,  461 

Li tt re's.  463 

lumbar,  461 

mesenteric.  461 

neck  of.  463 

obturator,  461 

of  brain,  660 

of  foramen  of  Winslow,  461 
ovale,  461 

of  ovary.  688 

of  tunica  vaginalis  testis,  encysted,  461 

omental,  461 

parainguinal.  461 

perineal.  461 

phrenic,  461 

properitoneal,  46X 

pudendal,  461 

reducible,  461 

retroperitoneal,  461 

sac  of,  hydrocele  of,  46a 

sciatic.  461 

scrotal,  460 

strangulated.  461 

suppurating,  46] 

umbilical,  38,  461 

vaginal,  461 

vesical,  461 
Herpes,  580 

facialis,  578,  580 

gfstationes,  579 

labialis,  578,  580 

praeputialis.  580 

progenitalis.  578 

simplex.  578 

zoster.  577 

haemorrhagica,  577 
Her|>etic  intlammaiion.  313 

tonsillitis,  438 
Heterologous  osteoma,  198 
Heterotopia  of  spinal  cord.  638 
Heterotopic  cun<litions  of  brain,  663 
Heteroxanthin,  38 
Hidnidenitis,  suppurative,  591 
Hidrocystoma,  591 
Histoid  tumors.  173 

structure  of.  170 
Hob-nail  liver,  334,  495 
Hodgkin's  disease,  390,  603 
Holorachischisis,  38 
Homologous  osteoma.  198 
Horns,  cicatricial,  319 

cutaneous,  319,  574 

nail,  319 

sebaceous.  310 

wart,  219 
Horse-shoe  kidney.  739 
Hospital  gangrene.  158 
Host.  2^0 
Hot  abscess.  318 
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Hour-glass  stomach,  449 

from  scirrhous  carcinoma,  459 
Housemaids'  knee,  634 
Hutchinson's  teeth,  363 
Hyalin.  blood,  148 

conjunctival,  148 

definition.  148 

epithelial,  148 

exudadon,  148 

tissue-necrosis,  148 
Hyaline  casts  in  nephritis,  738 

cell,  375 

chondroma,  203 

degeneration  of  arteries,  416 
of  intestine,  466 
of  lymphatic  nodes,  600 
of  muscles,  634 
of  ovarian  artery,  148 
of  tumors,  17a 

metamorphosis,  147 
etiology,  148 
morbid  anatomy,  148 

physiologj',  148 
pnthologic  histology,  X48 
Hyaloplasm,  115 
Hydatidiform  mole.  36,  197 
Hydatids  of  Morgagni,  47,  695 
Hydrarthrosis  acutus,  627 
Hydremia,  368 
Hydrencephalocele,  41 
Hydroa  herpetiformis,  579 
Hydrobilirubin,  90 
Hydrocele,  101 

extra  vaginalis,  687 

funiculi  spermatici  cystici,  687 

of  hernial  sac,  46a 

of  seminal  vesicles,  681 

of  tunica  vaginalis  testis,  acute,  682 

peritoneovaginalis,  686 

spermatica.  687 

vaginalis,  686 
Hydrocephalus,  41,  loi,  661 

ex  vacuo,  661 

external.  655,  661 

internal,  661 
Hydromeningocele,  41,  42 
Hydroinctra,  697 
Hydromyelia,  638,  642 
Hydromyelocele.  42 
Hydronephrosis.  248,  729,  751 
Hydropcricardium.  loi,  396 
Hydropic  degcnr nition.  132 

of  muscles.  634 
Hydrops.  132 

ex  v.-icuo.  655 

meningeal,  654.  661 

of  peritoneum.  510 

onienti.  510 

rcnalis.  751 

tendovai^inalis.  633 

Vfsic;i;  fcllfiv,  503 
Hydrorracliis,  638 

extern.'!.  638 

circuiii^criptn,  42 
Hydrosalpinx.  248.  694 
Hydrotlmriix,  101.559 
Hvpalliuminosis.  368 
Hypcrclilnrliytiria.  61.  62 
Hyp('r<'nii;\,  96 

activf,  q6 

morliid  anatomy,  97 
rrsults.  97 

collateral.  97 


Hyperemia,  idiopathic,  96 
neuroparalytic,  97 
neurotonic,  97 
of  bladder,  active,  756 

passive,  757 
of  bone-marrow,  605 
of  bones,  615 
of  brain,  663 
active,  663 
passive,  663 
of  breast,  720 
of  cartilages  of  joints,  6a6 
of  dura  of  brain,  651 
of  endometrium,  699 
of  Fallopian  tubes,  693 
of  kidney,  acute,  730 
collateral,  731 
passive,  731 
of  liver,  485 

passive,  485 
of  lung,  passive,  534 
of  lymphatic  nodes,  600 
of  mamma,  730 
of  ovary,  688 
passive,  688 
of  pancreas,  507 
of  pericardium,  395 
of  peripheral  nerves,  674 
of  peritoneum,  509 

passive,  509 
of  pia  of  brain,  654 
active,  654 
passive,  654 
of  pleura,  active,  559 

passive,  559 
of  skin,  active,  571 

passive,  571 
of  spinal  cord,  646 
of  spleen,  active,  595 

passive,  595 
of  stomach,  450 

passive,  450 
of  testicle,  682 
of  thymus  gland,  604 
of  uterus,  699 
passive,  700 
of  vulva,  718 
passive.  97 
causes.  98 
morbid  anatomy,  98 

histology,  99 
results,  99 
Hypercmic  struma.  606.     See  also  Goiter, 
Hypeihidrosis,  88 
Hvperinosis,  370,  380 
Hy[>erinvohition  of  uterus.  698 
Hyperkeratosis.  152,  594 
Hyperieukocytosis.  374, 376.    See  also  Lettka^ 

crtosis. 
Hypernephroma,  238,  610 

of  kidney,  749 
Hyperostosis,  T09.  619 
Hyperplasia,  166 
etiologv,  i6(S 
keratosis  cutis.  574 
morbid  anatoinv.  167 

histology.  167 
of  ntanima,72i 
Hyperplastic  goiter,  607 

pharvngitis,  440 
Hvpertrichosis,  502 
Hypertrophic  :uigioma.  simple,  aio 
cirrhosis  of  liver,  496 
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Hypertrophic  neuritis,  chronic,  675 
ccr.'ical  pachymeningitis,  chronic,  64s 
osteoarthropathy,  618 
tonsillitis,  438 
Hypertrophy.  164 
compensatory,  164 
etiology,  164 

false.  166.     See  also  Hyperplasia. 
morbid  anatomy,  164 

histology,  165 
numeric,  164 
of  arteries,  415 
of  bladder,  754 
of  bone-marrow.  606 
of  bones,  626 
of  breast,  721 
of  heart,  407 
concentric,  408 
eccentric,  408 
etiology,  407 
insuflic it'll t,  408 
morbid  anatomy,  408 
results,  408 
simple.  408 
sufficient,  408 
of  intestine,  465 
of  liver,  491  , 

of  lymphatic  nodes,  600 
of  mamma,  721 
of  muscles.  634 
of  nails.  593 
of  pituitary  body,  609 
of  prostate,  678 
of  skin.  575 
of  spleen,  596 
of  stomach.  456 
of  tesiicle.  682 
of  thyroid  gland,  606 
of  uterus.  698 
physiologic,  164 
pscudomuscular,  634 
simple.  164 
special  forms,  165 
true,  164 
Hypinosis,  370 
Hypochlorhydria.  61 
Hypoleukocytosis,  376,  379 
Hypophysis   cerebri,   diseases    of,   609, 

also  Pituitary  body. 
Hypoplasia,  36,  127 
etiology.  127 
of  brain.  660 
of  testicles.  68x 
Hypopyon,  330 
Hypospadia,  677 
Hypostatic  congestion  of  lung,  534 

of  peritoneum,  509 
Hypoxanthin,  28 
Hysterocele,  461 

ICHOROl^S  pas,  317 
Ichthyosis.  575 

acquired.  575 

congenital,  575 

saurodernia,  575 

senilis  uterina.  71a 
Ichthyolic  warts.  576 
Icterus,  90.     See  vi\so  J,itiHd ice. 
Idiopathic  emphysema  of  lungs,  532 

gangrene  of  lung,  538 

inflammations  of  skin,  576 

pericarditis.  396 
Idioplasm,  20 


See 


Ileitis.  469 
Immune  body,  303 
Immunity,  299 
acquired,  299 

spontaneously,  30Z 
active,  399 
dependence  of,  303 
depending  on  phagocytosis,  304 
Ehrlich's  lateral-chain  theory  of.  304 
experimental,  30X 
explanation  of.  304 
forced,  301 

bacteriolytic  power  of  blood  in,  303 
formation  of  anti-bodies  in,  306 
natural,  399 
passive.  399 
relative,  399.  303 
ImmuniEation,  301 
Imperforate  anus,  47 
Impetigo,  581 
contagiosum,  581 
herpetiformis,  579 
simplex,  581 
Implantation  tuberculosis.  333 
Inanition,  64 
Inbreeding  and  consanguinity  in  etiology  of 

disease,  31 
Incarcerated  hernia,  461 
Incision,  33 
Incubation,  period  of,  18 

variability  of,  19 
India,  fungus  foot  of,  349 
Indol,  93,  366 
Indolent  ulcer,  321 
Induration,  brown,  99 
of  lung.  535 
cyanotic,  99 
of  kidney,  cyanotic.  731 
of  liver,  cyanotic,  486 
postpneumonic,  548 
Indurative  l}iliary  hepatitis,  498 
Infarct,  no 
anemic,  no 

of  spleen,  155 
hemorrhagic,  no 
of  kidney,  733 
anemic,  734 
hemorrhagic,  734 
pigment.  73a 
white,  no 
Infarction,  96.  no 
hemorrhagic.  103 
of  intestine,  465 
of  spleen,  595 
of  OS  uteri,  703 
Infection,  307 
definition.  18 
leukocytosis  of,  377 
time  of,  19 
Infectious  dermatitis,  578 
diseases.  307 

characterized   essentially  by  local  mani- 
festations   of    subacute    or    chronic 
form.  329 
of  intestine.  471 
embolism  of  kidney,  734 
fever,  70 
mvelitis.  641 
pericarditis,  396 
Infiltration.  128 
calcareous.  132.     See  also  Calcareous  infil- 
tration. 
fatty,  139.     See  also  Fatty  infiltration. 
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Infiltration,  glycogenic,  13X 
of  intestine,  pigmentary,  466 
of  liver,  487 

glycogenic,  131.  491 

leukemic,  491 
of  pancreas,  508 
pigmentary,  136 
round-cell,  317 
serous,  13a 
uratic,  135 
Inflamed  hernia,  461 
Inflammation,  307 
acute,  312 

arterioles  in.  313 

leukocytes  in,  313 

lymphatic  phenomena  of.  3x4 

tissues  in,  314 

transmigration  of  leukocytes  in,  313 

vascular  phenomena  of,  313 
adhesive,  313 
agglutinative,  31a 
bacteriology,  308 
catarrhal,  312 

cells  of  celomic  origin  in,  333 
chronic,  31a,  323 

etiology,  323 

morbid  anatomy,  333 

I>athology,  333 
classification,  313 
croupous,  313 
degenerative,  313 
desquamative,  3x3 
diphlheric.  3x3 
eosinophilic  cells  in,  333 
epithelioid  cell  in,  333 
etiology,  308 
exudate  of.  corpuscular,  317 

croupous,  316 

fibrinous,  316 

hemorrhagic,  317 

serous,  316 
exudative,  312 
gangrenous,  312 
giant-cells  in,  323 
heat  in,  313 
herpetic.  313 
infectious,  308 
intersliti:il,  312 
leukocytes  in,  322 

polymorphonuclear.  333 
loss  of  function  in,  313 
lymphocytes  In.  322 
mast-cell  in,  322 
non-infectious.  308 
pain  in,  313 
parenchymatous,  312 
pathologic  histology.  324 
phenomena  of.  313 

interpretation  of.  333 
phleK"i""""s.  312 
plasma  cell  in.  322 
productive.  312 
products  of,  315 
pus  i)f.  312.  317.     Sec  also  /V/j. 
rcdn<"<s  in,  313 
n-si)Iution  in,  319 
specific,  312.  329 
subacute.  312 
suppurative,  312 
swelling  in.  313 
terminations  of,  319 
ulcerative,  312 
vesicular,  312 


Inflammatory  edema  in  nephritis.  739 
exudates,  313,  315 

calcification  of,  exostosis  due  to.  199 
lesions,  acute,  histology  of,  331 
leukocytosis,  377 
Infrapubic  hernia,  461 
Inguinal  hernia,  460 
congenital,  460 
infantile,  461 
Inguinolabial  hernia,  460 
Inguinoscrotal  hernia.  460 
Initial  sclerosis  of  syphilis,  357 
Injuries  of  joints,  traumatic,  633 
of  penis,  traumatic,  677 
of  uterus,  traumatic.  703 
of  vagina,  traumatic,  7x6 
Inorganic  salts,  63 

Intercanalicular  adenoma  of  mamma,  733 
Intercellular  calcification,  134 
exudate  of  chancre,  359 
substance,  mucoid  metamorphosis  of,  X49 
Interlobular  emphysema  of  lungs,  533 
Intermuscular  lipoma.  195 
Interstitial  emphysema,  mediastinal,  570 
of  lungs.  533 
encephalitis,  668 
endometritis.  701 
hemorrhage  of  uterus.  700 
hepatitis,  acute,  493 
chronic,  493,  494 
inflammation,  31a 
nephritis,  acute.  74X 
chronic.  74a 
destruction  of  glomerules  in.  744 
tubules  in,  744 
neuritis.  674 
Intervesicular  emphysema  of  lungs,  533 
Intestinal  obstruction,  463 
acute.  94 
chronic,  94 

with  complete  retention  of  feces,  94 
trichina,  390 
Intestine,  abnormal  course  of,  460 
absence  of.  459 
actinomycosis  of.  349.  483 
adenoma  of.  483 
polypoid.  483 
amyloid  disease  of,  465 
angiomata  of,  483 
anomalies  of, congenital,  459 
anthrax  of.  482 
atresia  of.  459 
atrophy  of.  465 
carcinoma  of.  484 

as  cause  of  stenosis.  464 
soft.  484 
cloaca  formation  of,  459 
congestion  of.  465 
cysts  of,  460 

multiple.  483 
dilatation  of.  464 
diseases  of.  459 

displacement  of.  460.     See  also  Hernia. 
diverticulum  of.  460,  465 
edema  of,  465 
embolism  of.  465 
cn<lotlielioma  of,  483 
epithelioma  of,  s(iuamous.  484 
fatty  di'generati<in  of,  466 
fibroma  of.  483 
foreign  bo<lies  in.  463 
gangrene  of,  159 
granuli)mata  of,  483 
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Intestine,  hyaline  degeneration  of,  466 

hypertrophy  of,  465 

infarction  of,  hemorrhagic,  465 

infectious  diseases  of,  471 

infiltration  of,  pigmentary,  466 

infiammation  of,  466.     See  also  Enteritis. 

leprosy  of,  483 

lipoma  of.  4^3 

myuma  of,  483 

obstruction  of,  462.     See  also  Intestinal  ob- 
struction. 

papilloma  of,  soft,  3x7 

parasites  of,  484 

perforation  of,  in  typhoid  fever,  480 

pigmentary  infiltration  of,  466 

polypi  of,  483 

sarcoma  of,  483 
secondary,  4B3 

stenosis  of,  464 

cancer  as  cause,  464 

syphilis  of,  482 
hereditary,  483 

transposition  of,  460 

tuberculosis  of,  481 

tumors  of,  483 

connective-tissue,  483 
primary  epithelial,  483 
Intima.  fatty  degeneration  of,  415 
Intoxication,  autochthonous,  37 

endogenous,  37 

exogenous,  37, 38 

in  etiology  of  disease,  37,  33 

leukocytosis  of.  378 

selective  action  in,  39 
Iniracanalicuiar  adenomM  of  mamma,  733 

sarcoma  of  mammi,  733 
Intracystic  villous  papilloma,  318 
Intramuscular  lipomn,  196 
Intussusception,  463 
Intussusceptum,  463 
Intussusciptens,  463 
Invagination,  463 
Inversio  testicuH,  68 1 

vesicae  urinariae,  38 
Inversion  of  bladder,  754 

of  uterus,  698 
Invertin,  6s 
Irreducible  hernia,  461 
Ischemia,  96 

of  brain,  663 

of  spinal  cord,  646 
Ischiatic  hernia,  461 
Ischiopagus,  53,  54 

monsters,  51 
Ischiorectal  hernia,  461 
Itch,  barljer's,  353,  586 
Itch-mite,  397 
Ivy-poisoning,  583 

Jacob's  ulcers,  334 
Jaundice,  90 

bradycardia  in,  93 

hematogenous.  91 

hepatogenous,  90 

non-obstructive,  90 

obstructive.  90 

of  newborn,  pt,  92.  73a 

skin  in,  572 
Jaw,  big.  346 

lower,  phosphorus-necrosis  of,  619 

lumpy,  346 

sarcoma  of.  round-cell,  181 

tumor  of.  cystic.  342 


Joints,  abscess  of.  cold,  633 
cartilages  of,  amyloid  disease  of,  636 

fatty  degeneration  of,  636 

mineralization  of,  626 

regeneration  of,  636 
Charcot's,  63X 
diseases  of,  636 

fungous,  631 
dislocation  of,  633 
free  bodies  of,  633 
hemorrhage  into,  637 
inflammation  of,  627.     See  also  Arthritis. 
injuries  of,  traumatic,  633 
luxation  0^-633 
mice,  633 

rheumatism  of,  acute,  627 
rice  bodies  of,  632 
tuberculosis  of,  631.     See  also  Tuberculous 

arthritis. 
tumors  of,  633 

Kalkmetastase,  133 
Kaulinosis,  136.  539 
Karyokinesis^  133 

nuclear  changes  in,  134 
Karyomitomc.  xi6 
Karyomitosis.  133 
Karyoplasm,  117 
Katabolism,  68 
Keloids.  193,  325,  589 

of  neck,  193 
Keratodermia,  574 
Keratohyalin,  153,  153 
Keratoma.  576 
Keratosis.  152,  575 

follicularis,  574 

pilaris.  575 
Kerosene  in  destroying  mosquitos,  277 
Kidney,  abscess  of,  cold.  748 
miliary  metastatic,  734 

actinomycosis  of,  748 

adenoma  of,  750 

amyloid  degeneration  of,  146 
disease  of.  745 

anemia  of,  739 

anemic  infarctions  of,  734 

angioma  of,  748 

angiosarcoma  of,  749 

arteriosclerosis  of,  733 

calculus  of,  760 

carcinoma  of,  750 

circulation  of.  disturbances  of,  739 

congenital  malformations  of,  739 

cysts  of,  751 

degeneration  of,  734 
amyloid,  745 
hematogenous,  735 

diseases  of.  739 

embolism  of.  infectious.  734 

epithelial  tumors  of.  749 

epithelium  of.  fatty  degeneration  of,  143 

fibroma  of.  748 

floating,  45.  739 

glanders  of,  748 

granular  contracted,  743 
pale,  740 
red.  743 

hematogenous  degeneration  of,  735 

hemtjrrhagic  infarction  of,  734 

horse--«ihoe,  729 

hyiieremia  of,  acute.  730 
collateral.  731 
passive,  731 
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Kidney,  hypernephroma  of,  749 
in  d^betes,  77,  78 
in  leukemia,  385,  388 
induration  of,  cyanotic,  73Z 
infarcts  of,  733 
anemic,  734 
hemorrhagic,  734 
pigment,  733 
inflammation  of,  734.    See  also  Nephritis. 
leprosy  of,  748 
lipoma  of,  748 

malformation  of.  congenital,  729 
miliary  metastatic  abscesses  of,  734 

tuberculosis  of,  746 
myxoma  of,  748 
pale  granular,  740 
papilloma  of,  villous.  317 
pelvis  of,  calculus  in,  753 
diseases  of,  753 
inflammation  of.  753 
perithelioma  of,  749 
pigment  infarcts  of,  73a 
red  granular,  743 
rhabdomyoma  of,  749 
rhabdomyosarcoma  of,  749 
sarcoma  of,  749 
surgical.  734.  742,  753 
syphilis  of,  748 
tissue,  regeneration  of,  326 
tuberculosis  of,  746 
miliary.  746 
primary,  746 
tumors  of,  748 

epithelial,  749 
white,  large,  740 
Klebs-LoflQer  bacillus,  440 
Knee,  housemaid's,  634 
Krai,  yellow  bodies  of.  251 
Kraurosis  vulvse,  573 
Kreaiin,  38 

Kreatinic  leukomains,  a8 
Kreatinin,  28 

Labial  hernia,  461 
Laceration,  23 

of  cervix  uteri.  703 
Lacunar  erosion  in  tuberculosis  of  bones,  631 

tonsillitis,  438 
I^ennec's  cirrhosis.  494 
Laryngeal  warts,  216 
l^tryngitis.  catarrhal,  acute,  518 

granulnr,  518 

pharyngiiis  and,  differentiation,  518,  519 

tuberculous.  520 
larynx,  ndynoma  of,  523 

angi(»ma  of,  cavernous.  524 

carcinoma  of,  papillary,  524 

cartilages  of.  calcification  of.  525 
diseases  of.  525 
necrosis  of,  525 
pcrichoiulritic  abscesses  of,  525 

catarrh  of.  521 

chondromii  of,  523 

condyloma  acuminata  of,  523 

cysis  of.  523 

diphtheria  of.  519 

diseases  of,  517 

epithelioma  of,  524 
S(iunmous.  525 

fibroma  of.  523 
pt'dunculatecl.  523 

glanders  of.  523 

in  typhoid  fever,  520 


Larynx  in  variola,  520 

inflammations  of,  specific,  519 

lepra  of,  522 

lipoma  of,  533 

lupus  of,  521 

lymphosarcoma  of,  534 

myxoma  of.  523 

pachydermia  verrucosa  of,  519 

perichondritis  of,  518 

polypi  of,  523 

sarcoma  of,  523 

syphilis  of,  521 

tuberculosis  of,  520 

warts  of,  533 
Lateral-chain  theory  of  immunity.  30.; 
Laudable  pus,  317 
Lecithin,  90 
Leg,  Barbadoes,  574 

milk-,  439 
Leiomyoma.  303 

morbid  anatomy,  303 

of  uterus,  303 

of  vulva,  719 

pathologic  histology,  204 

seat  of  occurrence,  303 
Lenticular  carcinoma  of  skin,  591 
Lentigo,  139.  572 
Leontiasis  ossium,  617 
leprosy,  339 

anesthetic.  343 

bacillus  of,  339 

cells  of,  340,  341 

etiology,  339 

nodular,  340,  341 

morbid  anatomy,  34X 

pemphigus  of,  343 

of  bones,  623 

of  intestine,  483 

of  kidney,  748 

of  Larynx,  533 

of  liver,  499 

of  lung.  557 

of  peripheral  nerves,  676 

of  skin,  583 

of  spinal  cord,  644 

of  spleen,  597 

of  testicle,  684 
Leprous  rhinitis,  516 

vitiligo,  34a 
Leptomeningitis,  cerebral,  655 
acute,  655 
chronic.  657 

in  paretic  dementia,  657 
fibrinopurulent.  656 
serous,  656 

spinal,  645 

gummalous,  644 
svphilitie,  644 
tuberculous,  643 
Lesions,  definition,  18 

traiiniaiie,  23 
Leukemia,  387 

acute,  kidney  in.  385 
blood  changes  in,  389 
plaques  in.  390 

bone-marrow  in,  605 
changes  in,  388 
lymphoid,  388 
jiyoid,  388.  605 

erythrocyte<  in.  390 

glands  in,  388 

kidneys  in,  388 

leukocytes  in.  increase  in,  388 


INDEX, 


793 


Leukemia,  leukocytosis  in,  378 

liver  in,  386,  388 

lymphatic,  386,  387,  390,  603 

lymptiocytes  in.  388 

lymphoid  bone-marrow  in,  388 

morbid  anatomy.  387 

myelocytes  in,  388,  389 

myelogenic,  387,  389 

pyoid  bone-marrow  in.  388 

specific  gravity  of  blood  in.  390 

splenic.  387,  598 

splenomyelogenic,  390 

tumors  in,  388 
leukemic  infiltration  of  liver,  491 

tumors,  388 
Leukocytes,  basophilic,  375 

changes  in,  374 

decrease  in  number,  376,  379 

effect  of  bacterial  poisons  on,  378 

eosinophilic,  375 

in  chlorosis,  386 

in  inflammation,  322 

in  leukemia,  increase  in,  388 

in  leukocytosis,  origin  of.  378 

in  pernicious  anemia,  384 

in  secondary  anemias,  39a 

number  of,  374 

decrease  in,  376,  379 

increase  in,  376.    See  also  Leukocytosis. 

origin  of,  374 

overripe,  375 

polymorphonuclear,  in  inflammation,  33a 
neutrophile.  374 

polynuclcar,  374 

transitional,  375 

transmigration  of,  in  acute  inflammation, 
313 

varieties.  374 

with  incorporated  bacilli,  300 
Leukocytosis,  376 

after  hemorrhage,  377 

agonal,  377 

experimental,  378 

from  exercise,  massage,  and  baths,  377 

in  appendicitis,  suppurative,  377 

in  croupous  pneumonia,  377 

in  leukemia,  378 

in  sarcoma,  378 

in  small -pox,  377 

inflammatory,  377 

leukocytes  in,  origin  of,  378 

of  digestion.  376 

of  infection,  377 

of  intoxication.  378 

of  malignant  disease,  378 

of  marasmus,  378 

of  new-born.  376 

of  postpartum  state,  377 

of  pregnancy,  377 

pathologic,  377 

physiologic,  376 

posthemorrhagic,  377 

therapeutic,  378 
Leukoderma.  140.  573 
Leukolysis,  379 
Leukomains.  38 

kreatinic.sS 

nucleinic,  38 
Leukomyelitis,  definition,  641 
Leukopathia.  acquired,  57a 

congenital,  573 

unguium,  594 
Leukopenia.  376,  379 


Leukoplakia  buccalis,  333 

of  tongue.  333.  437 

syphihtic,  436 
Lichen  planus,  580 
Light  in  etiology  of  disease,  36 

relation  of  bacteria  to,  263 
Limnaeus  minutus.  395 
Line  of  demarcation  in  gangrene,  160 

of  ulceration  in  gangrene,  i6z 
Linin,  117 
Lipemia.  381 
Lipoma,  194 

arborescens.  195,  639,  633 

diffuse,  196 

intermuscular,  195 

intramuscular,  196 

meningeal,  196 

moUe,  196 

morbid  an.itomy,  X96 

of  bones,  634 

of  brain,  673 

of  breast,  733 

of  bronchi.  531 

of  Fallopian  tube,  695 

of  intestine,  483 

of  kidney,  748 

of  larynx,  533 

of  liver,  499 

of  mamma,  72a 

of  neck,  diffuse,  196 

of  penis,  678 

of  peritoneum,  513 

of  pituitary  body,  609 

of  spinal  cord,  644 

of  testicle,  685 

of  uterus,  705 

of  vulva,  719 

parosteal,  196 

pathologic  histology,  196 

seat  of  occurrence,  195 

subcutaneous,  195 

submucous.  195 

subserous,  195 

subsynovial.  195 
Lipomatosis  muscularis,  634 

of  pancreas,  508 
Lips,  angioma  of,  309 

chapped,  432 

inflammation  of,  433 

lesions  of,  432 

rhagadcs  of,  432 
Liquor  sanguinis,  114,  366 
Lithemia.  85 
Lithopedion.  36,  134 
Littre's  hernia,  462 
Liver,  abscess  of.  492 
in  dysentery,  474 
metastatic,  319 

acquired  malformations  of,  485 

actinomycosis  of,  499 

acute  parenchymatous  inflammation  of,  491 

adenocystoma  of.  500 

adenoma  of,  500 

adrenal  growths  in,  502 

amcKl).!  coli  in,  502 

amyloid  degener.ition  of,  145 
disease  of,  490 

anemia  of,  485 

anginni.i  of,  499 
cavernous,  all 
racemose,  aio 

atrophic  cirrhosis  of,  494 

atrophy  of,  491 
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Liver,  atrophy  of,  acute  yellow,  488 
of  newborn,  498 

red,  486,  489 
biliary  cirrhosis  of,  497 
carcinoma  of.  500 

primary,  500 

secondary,  500 
circulation  of,  obstruction  of,  486 
cirrhosis   of,    493.      See    also  Cirrhosis  of 

liver. 
cloudy  swelling  of.  491 
coccidium  oviforme  in,  502 
congenital  malformations  of.  485 
cyanotic  induration  of.  486 
cysts  of,  50a 

echinococcus,  50a 
degeneration  of,  487 

amyloid,  145 

fatty,  130 

parenchymatous.  491 
diseases  of,  485 
drunkard's  494 
echinococcus  cysts  of,  50a 
entrance  of  bacteria  into,  492 
fatty  degeneration  of,  130 

infiltration  of,  487 

metamorphosis  of,  488 
fibroma  of.  499 
floating,  485 
fluke,  295,  296 

glycogenic  infiltration  of,  13X,  491 
hematogenous  cirrhosis  of,  493 
hemorrhage  in,  486 
hepatogenous  cirrhosis  of,  493 
hob-nail,  334,  495 
hyperemia  of,  485 

passive.  485 
hypertrophic  cirrhosis  of,  496 
hypertrophy  of.  491 
in  diabetes,  77,  78 
in  leukemia,  386.  388 
induration  of.  cyanotic.  486 
infiltration  of.  487 

fatty.  487 

glycogenic,  131.  491 

leukemic,  491 
inflammation  of,  492.     Set-  also  Htpatitis. 
leprosy  of.  499 
leukemic  infiltration  of.  491 
lipoma  of.  499 
malfornialions  of,  acquired.  485 

congenital.  485 
melanosarcoma  of.  501 
metamorphosis  of.  fatty.  488 
metastatic  abscess  of,  319 
nutmeg.  130,  486,  487 
of  yellow  fever.  490 
parasites  of,  502 

parenchymatous  degeneration  of.  491 
red  atrophv  of,  486.  489 
sarcoma  of,  500 

priinarv.  500 

.secoiKJary.  500 
secrt-tion  of,  retention.  487 
syphilis  of,  40S 
tissue  of.  pis^nicntation  of,  487 

rej^cnenition  of.  326 
tuberculosis  of.  499 

primary.  4W 
tumors  of.  4go 
worms  ill.  502 
IJvcr-ceils  in  cirrhosis  of  liver.  496 
pigtnriitation  of,  496 


Lividity.  576 

cadaveric,  as  sign  of  death,  163 
Livores  mortis.  571 

as  sign  of  death,  163 
Locomotor  ataxia,  647 
Loculated  empyema.  565 

pleurisy,  561 
Lophotricha,  260 

Lower  jaw,  phosphorus-necrosis  of.  6x9 
Ludwig's  angina,  330,  444 
Lues,  354.     See  also  Syphilis. 
Lumbar  hernia,  461 
Lumpy  jaw,  346 
Lung  fluke.  297.  558 
Lungs,  abscess  of,  embolic,  318 
actinomycosis  of,  347,  556 
anemia  of.  535 
anthracosis  of  539 
aspergillosis  of,  254 
aspergillus  in.  558 
bony  deposits  in,  558 
brown  induration  of.  535 
carcinoma  of,  primary,  557 
carnification  of,  532 

caseation  of,  from  croupous  pneumonia.  548 
cercomonas  in,  558 
chondroma  of,  200 
coccidia  in,  558 
congestion  of,  chronic,  534 
hypostatic,  534 
simple  acute.  534 
cysticercus  cellulosae  in,  558 
diseases  of.  531 
echinococcus  of,  558 
edema  of,  535 

morbid  anatomy.  536 
emphysema  of,  532.    See  also  Emphysema 

of  lungs. 
gangrene  of,  159,  537 
circumscribed,  538 
diffuse.  538 
etiology.  537 
idiopathic,  538 
mori>id  anatomy.  538 
glanders  of.  344.  557 
gray  hepatization  of,  546 
hemorrhafie  from,  536 
hcpatirJition  of.  546 
gray.  546 
red,  546 
hyperemia  of,  passive.  534 
induration  of,  brown,  535 
in  empyema,  changes  in.  565 
leprosy  of,  557 
miliary  tubercle  of.  550 
monas  in,  558 
mucor  in,  558 
oVdium  in.  558 

Piiragoninius  W'cstermanii  in.  558 
parasites  of.  558 
psorosperins  in.  558 
red  hcpatiziition  of.  546 
splenization  of,  532 
strongylus  longevaginatus  in,  558 
syphilis  of.  555 
acquired,  556 
congenital,  555 
tuberculo-iis   of,  549.     See  also  Pulmonary 

/t/fiiTi'tt/osis, 
tumors  ()f.  557 
secondary.  557 
Lupii*;  erytlicmatosus.  581.  588 
exulcenins,  582 
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Lupus  of  larynx,  531 

vulgaris,  582 
Luxation,  congenital,  45 

of  joints,  633 
Lymph  scrotum,  104 
Lymphadenitis.  600 
chronic,  601 
proliferans,  601 
syphilitic,  600 
Lymphadenoid  sarcoma,  i8x 
Lymphadenoma,  213,  600 
general,  214,  390 
multiple,  214 
pathologic  histology,  214 
Lymphangioma.  213 
cavernous,  213 
of  axilla,  211 
of  neck  and  axilla,  aia 
of  brain,  673 

of  peritoneum,  cystic,  514 
of  skin,  590 
of  tongue.  437 
simplex.  213 
Lymphangitis,  431 

Lymphatic  leukemia.  386,  387.  390,  603 
nodes,  amyloid  disease  of.  600 
anemia  of,  600 
atrophy  of.  600 
calcification  of,  600 
carcinoma  of,  231 
secondary,  604 
chondroma  of,  604 
diseases  of,  600 
hyaline  degeneration  of.  600 
hyperemia  of,  600 
hypertrophy  of,  600 
in  chancroid,  603 
inflammation  of,  600 
myxoma  of,  604 
pigmentation  of,  600 
sarcoma  of.  603 

secondary,  604 
tuberculosis  of,  6ox 
tumors  of,  603 
phenomena  of  acute  inflammation,  314 
vessels,  diseases  of,  431 
tuberculosis  of,  431 
Lymphemia,  390 
Lymphocytes.  375 
in  inflammation,  332 
in  leukemia.  388 
l^rge.  375 

of  frog,  direct  division  of,  133 
small,  375 
Lymphocytosis.  379 

Lymphogenic  metastasis  in  tuberculosis.  333 
pulmonary  tuberculosis,  553 
tubercles  of  peritoneum,  512 
Lymphoid  bone-marrow  in  leukemia.  388 
deposits,  603 
tubercle.  335 
Lymphoma,  definition,  313 
hard,  603 
malignant,  603 
of  thymus  gland,  605 
Lymphorrhagia,  Z04,  687 
Lympftos;ircoma,  181,  214,  603 
of  larynx.  524 
of  thymus  gland,  605 
Lysatin.  28 
Lysatinin,  38 
Lysin,  303 
Lysis,  19 


Macrocheilia,  3x3 
Macrocytase,  X33 
Macro-gametocytes,  a/d 
Macroglossia,  213 
Macrophage.  375 
Macrostomia,  37 
Macule,  576 
Miidura  foot,  349 
Malaria,  393 
melanosis  in,  139 
prophylaxis.  277 
quartan,  pMirasite  of.  374 
tertian,  parasite  of,  274 
Malarial  parasite  in  mosquito,  developmental 

cycle  of,  276 
Malformations,  35 
acquired,  of  bones,  611 

of  liver.  485 
congenital,  of  adrenal  bodies,  6zo 
of  bladder,  754 
of  bones.  61 X 
of  brain ,  660 
of  breast.  719 
of  Fallopian  tubes.  693 
of  heart,  394 
of  kidney,  739 
of  hver,  485 
of  mamma,  719 
of  ovary,  688 
of  pancreas,  506 
of  penis,  677 
of  peritoneum,  509 
of  spinal  cord,  638 
of  spleen.  595 
of  thymus  gland,  604 
of  thyi-oid  gland,  606 
of  uterus,  695 
double,  49 
characterized   by   unequal    development 
of  both  twins,  51 
by  uniform  development  of  both  twins. 

50 
with  complete  duplication  of  axial  struct- 
ures, 50 
with    incomplete     duplication    of     axial 
structures,  54 
of  cranium,  deformities  of  brain  depending 

upon, 660 
of  esophagus,  445 
of  Gartner's  ducts,  47 
of  Miillcr's  ducts,  47 
of  pericardium,  395 
of  thyrolinguat  duct,  47 
of  urachus,  47 
single,  35 
depending  upon  intrinsic  causes.  35 
Malignant  adenoma,  239 
of  uterus.  712 
disease,  leukocytosis  of.  378 
endocarditis,  40a,  404 
lymphoma.  603 
neuroma,  208,  676 
periostitis.  617 
pustuU*.  580 
strumne.  607 

tumors,  tendencies,  173,  174 
MalnutriUnn,  128 
Maltodextrin.  62 
Maltose,  62 

Malum  pcrfonins  pedis,  573 
Mamma,  accessory.  720 
adenocystoma  of.  724 
papilliferum,  337.  734 
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Mamma,  adenoma  of,  723 
alveolar,  339 
cystic,  724 
intracanalicular,  723 
pericanalicular,  733 
adherent  capsule  of,  724 
carcinoma  of,  736 
colloid,  737 
scirrhus,  228 
congenital  malformations  of,  719 
cystosarcoma  of,  623 
diseases  of,  719 
elephantiasis,  722 
enlargement  of,  722 
fibro-adenoma  of,  238 
fibroma  of,  722 
fibrosarcoma  of,  722 
fibrosis  of,  diffuse,  721 
hemorrhage  of,  730 
hyperplasia  of,  721 
hypertrophy  of,  721 

inflammation,  of,  720.     See  also  Mastitis. 
lipoma  of.  732 

malformations  of,  congenital,  7x9 
myxofibroma  of,  723 
myxoma  of,  722 
parasites  of,  728 
pigeon-,  612 
sarcoma  of,  723 
alveolar,  239,  733 
diffuse,  722 
giant-cell,  722 
intracanalicular,  722 
phylloides,  722 
pigmented,  732 
spindle-cell,  282 
supernumerary.  44 
syphilis  of,  721 

tissue  of,  degeneration  of,  326 
tuberculosis  of,  721 
tumors  of,  722 
Mammary  gland,  diseases  of,  7x9.     See  also 

Afammu. 
Marasmatic  atelectasis,  532 
Marasmus,  65 

leukocytosis  of.  378 
Marbled  spleen,  599 
Marrow,  bone-,    diseases    of,  605.     See    also 

Bone-mamno. 
Massage,  leukocytosis  from,  377 
Mast-cells.  375 

in  inflammation.  322 
Mastitis,  720 
circumscribed.  720 
diffuse,  720 
Measles,  blnck,  585 

skin  in.  585 
Meat-poisoning,  482 
Meckel's  cartilagrs,  203 

diverticulum,  460 
Mediastinitis,  570 
tuberculous.  570 
Metli.nstinum,  carcinoma  of.  570 
dis«:'as*'s  of,  570 
cchinococcns  of.  570 
empliv^cma  of.  interstitial.  570 
pnrasitt's  of,  570 
sarcoma  of.  570 
tuberculosis  of,  570 
tumors  of,  570 
dermoid,  570 
Mediimi.  P:isteur's,  262 
Proskaucr  and  Beck's.  263 


Medium,  Uschnisky's,  360 
Medullary  carcinoma  of  stomach,  457 

glioma,  671 
Megaloblasts,  373 
Megalosporon,  586 
Megastoma  entericum,  373 
Melaena  neonatorum,  450 
Melanemia,  381 
Melanin,  236,  138 

in  sarcoma.  180 

in  tumors.  173 
Melanism,  140 
Melanocarcinoma,  330 
Melanoderma,  573 
Melanoma,  138.  187 
Melanosarcoma,  187 

of  liver.  501 
Melanosis,  138,  573 

in  Addison's  disease,  X39 

in  malaria,  139 

in  muscular  degenerations,  139 

in  skin  affections,  139 
Melanotic  sarcoma,  138,  187 
of  skin,  590 

tumors.  138 
Melasma,  573 

suprarenale,  572 
Membranes,  nuclear,  disappearance  of,  divi- 
sion of  chromosomes  and,  125 

of  brain,  cylindroma  from,  x88 
diseases'of,  651 
Meningeal  hydrops,  66x 

lipoma,  196 
Meninges,  spinal,  syphilis  of.  643 

tumors  of,  644 
Meningitis,  basilar.  656 

cerebrospinal,  epidemic,  645,  657 

cortical,  656 

spinal,  645 
definition,  641 
tuberculous,  643 
Meningocele.  41,  42,  638,  660 

anterior.  43 

posterior,  42 
Meningo-encephalitis.  657 

tuberculous.  658 
Meningoniyelitib.  646 

definition,  641 

syphilitic,  644 

tuberculous,  643 
MeningomyckKclc,  41 
Menorrhagia.  700 
Mert's,  277 
Merismopediri,  259 
MtTorachischisis,  38 
Mesenteric  hernia.  461 
Mesobronchitis.  531 
Metabolic  pigmentation,  138 
Metabolism.  68 

in  fever,  72 
Metamorphosis.  128 

colloid.  150.    Sec  also  Colloid  metamorphosis. 

fattv.  141.     Sec  also  Fatty  metamorphosis. 

hyaline.    147.     See    also    Hyaline  metamor- 
phosif. 
Metaplasia.  r68 
Mftastasis.  173 

-In  tulnTciilo^'is.  aeropenic,  333 
hematogenic.  333 
lymphot'cnic.  333 

in  typhoid  fever.  481 

mucoid.    149.      See  also  Mucoid   metamor- 
phosis. 
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Metastasis  of  carcinoma,  331,  23a 
Metastatic  abscess  of  liver,  319 
Metazoa.  1x4 
Mcthemoglobin,  39,  37a 
Metritis,  701 

acute,  701 

chronic,  701 
Metrorrhagia,  700 
Mice,  joint.  632 
Mjcrobtasis,  ^7J 
M]croc€phiilLiL,  611 
Mtfiroc'epbiilus,  39 
Micrococcus.  35B,  ajg 

of  sputum  septicemia,  543.     See  also  Pntu- 
motPccuT 

Pasfeiiri,  543.    See  also  Pneumococcui. 

pneomoniiK  croupoiS^?,  54a.    See  also  Pmeu- 

Microcytust,  133 
Micro-g;imetofyles,  276 
Microgyria.  660 
Micromelus,  36,  611 
MicrDinycliii  638, 
Microrchia,  681 
Microsomes,  115 
Microsomia,  6iz 
Micrtispira.  258 
Microsporon,  5B6 

audouini,  5S7 

furfur,  353,  5B7 

mmutis5imum/fl53,  5B7 
Microsloma.  46 

Middle  ear,  cholestcaloma  of,  943 
Miliaria,  591 

n  lyphoid  fever  585 
Miliary  ancunsm^.  multiple,  428 

metA5tatic  abstiessr^  of  kidney,  734 

tubercle.  333-    See  also  TtihtrcU. 

tuberculasLs,  333 
general.  333.  553 
of  adrenal  bodies,  610 
of  kidney,  746 
of  lung,  553 
Milium,  59a 
Milk  fistula,  721 

spot,  398 

upon  poritociefLl  sur&ces.  510 
Milk-]«£«  E05,  439 
MinenUsation,  extmneous^  136 

df  c&ftilage:^  of  joints,  636 
Mliral  msufficiency.  410 

stenosiSn  411 
MoiKt  f^anffrene,  svmmctric,  of  hands,  158 
Moisture,  relation  of  bacteria  to,  364 
MotecuLir  death    63 
Motes,  35  57a-    See  also  A^M/KJ. 
Mo  luscum  contngiosum,  587 

fibrosu  m   192 

Mouarticubr  ^rtlintiSk  ^8 
MoHAs  tnlijnf  553 
MonilothriK,  593 
Mnnkeys.  Tjarasitc  of,  374 
Monorchia,  6S1 
Monotrieha  a<m 
Monsters,  3> 

craniopagous,  51 

double,  49 

ischiopagous,  51 

multiple.  58 

omphnlopagous,  50 

triple.  35.  s8 
Morbus  maculosus  Werlhofii,  393 
Morgagni,  hydatids  of,  47,  695 


Morphea,  575 

Morve,  343 

Mosquito,  extermination  of,  377 

malarial   parasite  in,  developmental   cycle 
of,  376 
Mother  star,  135 
Motl]i?r's  markb,  309.  y^ 
Motor  apparatus,  diseases  of,  6ix 
Mountain  sicl^ne^s,  a6 
Nfouih.  ^ili-iioma  of,  437 

carcinoma  of,  437 

cysts  of,  437 

diseases  of,  43a 

gUTiuini  of,  436 

inllammalton  ofn  433.    See  also  Stomatitis. 

sarcoma,  gf,  437 

tLiberculosisi  of,  436 
Mov.iblc  [lerigsteal  osteoma,  199 
Movement,  effect  on  bacteria,  363 
Mucin,  149 

Niucocek'i  of  nose,  517 
Muenid  meiamorphosii,  Z49 
of  bone-marrow,  606 
of  cells,  149 

of  intercellular  substance,  X49 
of  testicle,  68a 
Mucopus,  317 
Mucor.  254 

corymbifcr,  355 

m  lung.  558 

rhizopodiformEg,  35:^ 
Mucous  metamotphosls  of  testicle.  683 

patch.  316 
Miiller.  duct;*  of,  malformations  of,  47 
Multilocular  cyst,  238 
Muitiplicitas  membrorum,  44 
MuTiiTTiificAtiijn,  157 
Mumps,  444 

Mural  endocarflitis,  40a,  406 
Murmurs,  hcuTt,  formation  of.  413 
table  of,  41 J 

in  aortic  in_su(fiLiL'ncv,  41a 
stenosis,  411 

in  mitral  insufficiency.  41X 
stenosis,  411 

in  pulmonary  insufficiency,  413 

in  iriciispid  insufficiency,  4x3 

Miisik-^,  iictifiomycosis  of,  636 
amyloid  disease  of,  634 
atrophy  of.  634 

brown,  634 

prngrfssivc,  650 

iiirtpk.  634 
ratcifiialloii  of,  634 
carcinoma  of  637 
cleavage  of.  tlcmenfary,  635 
cloudy  swelling  0^,634 
de^eneniijons  of,  634 

hyaline,  634 

hydropic,  634 

melanosis  in,  139 

vacuolar.  634 

waxy,  634 
(liscoidal  destruction  of,  635 
dyslraphy  nf  634 
Catty  iiifiltrniion  of  634 

nictnmorpbosis  of,  634 
glnndern  of  636 

heart-,  di^eiLses  of,  399.    See  also  Myocar- 
dium. 
hypertrophy  of,  634 
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Muscles,  inflammation  of,  635.    See  also  Myo- 
sUis. 
necrosis  of,  634 
sarcoma  of,  636 
sphincter,  relaxation  of.  as  sign  of  death, 

163 
syphilis  of,  636 
tuberculosis  of,  636 
tumors  of,  636 

secondary,  637 
voluntary,  diseases  of,  634 
Muscular  tissue,  cells  in,  337 

regeneration  of,  326 
Mustard,  effect  on  skin,  583 
Musting  cells,  375 

in  inflammation,  323 
Mycetoma,  349 
bacteriology,  350 
etiology.  349 
melanoid,  349,  350 
morbid  anatomy,  350 

pale.  349 

symptoms,  349 
Mycobacteriaceae,  family,  258 
Mycobacterium,  258 
Mycomycetes,  351 
Mycosis  aspergiilina,  353 

fungoides,  352 

versicolor.  253.  587 
Mycotic  colpitis,  7x7 

esophagitis,  449 

gastritis,  453 

stomatitis,  433 
Myelitis,  638 

acute,  641 

chronic,  641 

etiology.  641 

hematogenous,  641 

infectious,  641 

multiple.  647 

nutritional.  641 

termination.  641 

toxic,  641 

transverse,  641 

traumatic,  641 

varieties,  641 
Myelocele,  41,  42 
Myelocystocele,  41.  42 
Myelocystomeningocele,  41 
Myelocytes.  376 

in  leukemia.  3B8,  389 

in  pernicious  anemia,  384 
Myelocytnsis,  380 
Myelogenic  callus,  625 

ieukemia.  387.  389 

tumors  of  hones,  623 
Myeloid  sarcoma,  183 

of  thigh,  184 
Myeloma,  multiple.  184 

pathologic  anatomy,  185 
hislnlogy.  185 

of  bones,  624 
Myelomeningocele,  41,  42,  638 
Mycloplaxes,  611 
Myelo-^arcoma  of  bones,  624 
Myiasis  of  nose.  517 
Myocarditis,  fibrous.  401 
Myocardium,  amyloid  disease  of,  400 

atrophy  of.  brown.  401 

cloudy  swelling  of,  399 

diseases  of,  300 

fatty  infiltnition  of,  400 
metamorphosis  of,  399 


Myocardium,  fragmentation  of,  401 

necrosis  of,  400 

regeneration  of,  336 

segmentation  of,  401 
Myofibroma  of  Fallopian  tube,  695 

of  vulva,  719 
Myoma,  203 

IsBvicellulare,  303 

of  bladder,  759 

of  intestine,  483 

of  skin,  589 

of  spinal  cord,  644 

striocellulare,  203 
Myomalacia  cordis,  400 
Myometrium,  sarcoma  of,  705 
Myosarcoma,  205 
Myositis,  635 

chronic,  636 

fibrosa.  636 

ossificans,  135.  198,  636 
progressiva,  636 

purulent,  635 
Mytilotoxin.  30 
Myxangiosarcoma  tubulare,  189 

of  ovary,  188 
Myxedema,  73,  150 
Myxofibroma  of  mamma,  733 

of  vulva,  719 
Myxoma,  197 

getatinosum,  198 

medullare.  198 

morbid  anatomy,  197 

of  bladder.  759 

of  bones,  624 

of  breast,  73a 

of  kidney,  748 

of  larynx,  533 

of  lymphatic  nodes,  604 

of  mamma,  722 

of  nose,  517 

of  omentum.  197 

of  spinal  cord,  644 

of  testicle.  685 

of  urethra.  763 

of  vagina,  717 

of  vulva.  719 

pathologic  histology.  198 
Myxomatous  degeneration  of  sarcoma,  180 

goiter,  607 
Myxosarcoma.  180,  187 

Nahoth.  follicle  of,  248 
Noevus  flammeus.  209 

hydatiform,  36.  197 

lymphaticus,  213 

papillomatosus.  590 

pigmcntosus.  209.  57a 
proniinens,  590 

pilosus.  572 

prominens.  212 

simple.  209 

spilus,  572 

tuberosus,  590 

vasculosus,  209,  590 

verrucosus.  572.  590 

vinosu-s.  209 
Nagana,  34 
Nails,  atrophy  of,  594 

diseases  of.  593 

favub  of.  251 

horns  of,  210 

hypertrophy  of,  593 

loss  of.  594 
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Nasal  polypus,  197 

Nearthrosis,  636 

Neck  and  axilla,  cavernous  lymphangioma  of, 

213 

(lifTuse  lipoma  of,  196 
fatty,  196 
keloids  of.  193 
Necrobiosis,  xaS 
Necrosis,  155 
absorption  in,  x6i 

after  osteomyelitis  and  periostitis.  619 
calcification  in,  161 
cheesy,  157 
cicatrization  in,  161 
coagulation,  157 
colliquatlon,  157 
encapsulation  in,  161 
etiology,  15s 
fot,  63 

in  tumors,  173 
in  typhoid  fever,  478 
morbid  anatomy,  159 
of  arteries,  416 
of  bones,  617 

phosphorus-,  6ao 
of  cartilages  of  larynx,  525 
of  lower  jaw,  phosphorus-,  6x9 
of  muscles,  634 
of  myocardium,  400 
of  pancreas,  fat,  508 
of  skin,  S73 

pathologic  histology,  159 
sequestration  in,  161 
terminations.  160 
varieties,  157 
Neisser,  gonococcus  of,  310.     See  also  Gono' 

coccus  of  Neisser. 
Nematodes,  387 

Neoplasms,  x68.     See  also  Tumors, 
Nephritis,  734 
acute,  735 
catarrhal,  737,  738 
cell  changes  in,  738 
compound  granule  cells  in,  738 
edema  in,  inflammatory,  739 
effect  upon  heart.  415 
epithelial  casts  in,  738 
etiology,  735 
glomerules  in,  736 
granular  casts  in,  738 
hematogenous,  735 
hyaline  casts  in,  738 
interstitial,  acute,  74X 
chronic,  74a 
destruction  of  glomerules  in,  744 
tubules  in,  744 
parenchymatous,  acute,  735 
chronic,  740 
connective-tissue  changes  in,  741 
fatty  metamorphosis  in.  740 
glomerules  in,  740 
tubular  changes  in,  741 
subacute.  739 
tube-casts  in.  738 
tubular,  acute,  735 
waxy  casts  in,  739 
Nephrolithiasis.  760 

Nerve  exhaustion  in  etiology  of  disease,  32 
Nerve-cell,  669 
changes  in  chromatophiHc  bodies  of,  669 
in  confii^uration  of,  669 
in  protoplasm  of,  669 
cytoplasm  of,  pigmentation  of,  669 


Nerve-cell,  degeneration  of,  nuclear,  669 

dendrons  of,  669 

gemmules  of,  669 

pyknomorphous  condition  of,  669 

vacuolation  of,  669 
Nerves,  peripheral,  diseases  of.  (&74.     See  alio 

Peripheral  nerves. 
Nervous  system,  cholesteatoma  of,  243 
diseases  of,  638 

theory  of  tumors.  X76 

tissue,  regeneration  of,  328 
Neuraxon,  669 

collaterals  of,  669 
Neuritis,  675 

chronic,  675 
hypertrophic,  675 

interstitial.  674 

parenchymatous,  674 

proliferative,  675 

suppurative,  675 
Neurofibroma,  307,  676 

roolluscuro,  207.  589 
Neuroglioma,  ganglionar,  907,  671 
Neuroma,  207,  616 

amputation,  193.  308,  338,  676 

cirsoid,  308 

false,  293.  307,  676 

fibrillar.  307 

ganglionar.  307 

in  stump  after  amputation,  208 

malignant.  208,  376 

of  adrenal  bodies,  610 

of  skin,  589 

plexiform,  208,  676 

traumatic,  208 
NeuromoUuscum  fibrosum,  169,  193 
Neuropathic  arthritis,  630 

atrophy  of  bones,  616 
Neurosarcoma,  676 
Neurotic  inflammations  of  skin,  577 
Neurotrophic  lesions  of  skin,  573 
Neutrophile   leukocytes,  polymorphonuclear. 

374 
Nevoid  hemorrhoids.  485 
Nevolipoma,  196 
Nevus,  572.     See  also  Navus. 
Nina,  397 

Nipple,  Paget's  disease  of,  728 
Nitrogen  combinations  of  bacteria,  267 
Nodes,  168.  169,  576 

lymphatic,  diseases  of,  600.  See  also  Lymph- 
atic nodes. 
Nodular  leprosy.  340.  341 
Noli  me  tangere,  224 
Noma.  156.  XS7.  158,  435 

in  typhoid  fever,  481 
Normoblasts,  373 
Nose,  adenoma  of.  5x7 

angioma  of.  517 

calculi  in,  517 

carcinoma  of.  517 

chondroma  of,  517 

diseases  of,  515 

epithelioma  of.  squamous,  5x7 

fibroma  of.  517 

foreign  bodies  in,  517 

glanders  of,  517 

mucoceles  of,  517 

myiasis  of,  517 

myxoma  of,  517 

osteofibroma  of,  5x7 

osteoma  of.  517 

papilloma  of,  517 
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Nose,  polypi  of,  517 

saddle,  516 

sarcoma  uf,  5x7 

tumors  of,  517 
Nosogeny,  x8 
Nosology.  17 
Nuclear  changes  in  karyokinesis,  X24 

degeneration  of  nerve-cell,  669 

membrane,  disappearance    of,  division  of 
chromosomes  and,  125 
Nuclein,  116 
NucleiAic  leukomains,  a8 
Nucleo-albumin,  90 
Nucleolus,  X17 
Nucleus   of    cell,    preparation    for    division, 

134 
Nutmeg  liver,  130.  486,  487 
Nutrition,  disorders  of,  X27 

influence  of  thyroid  gland  on.  608 

of  cells,  120 

pathology.  58 
Nutritional  myelitis,  641 

Obesitas  cordis,  400 
Obesity,  60.  67 
Obstipation,  94 
Obstruction  atelectasis,  531 

congenital,  46 

intestinal,  462.     See  also  Inttstinal  obstruc- 
tion. 

of  hepatic  circulation,  486 

of  Wirsung's  duct.  509 
Obturator  hernia,  461 
Occupation  in  etiology  of  disease,  31 
Ochronosus,  636 
Odontoma,  199,  241 

composite,  243 

epithelial,  34X 

6brous,  241 

follicular,  241 
compound,  241 

radicular,  243 
Odor  of  bacteria,  266 

of  blood,  365 
OVdium  albicans.  35X,  435 

in  lung,  558 

lactis,  252 

stomatitis.  434 
Oil.  crolon.  effect  on  skin,  583 
Oligemia,  368 
Oligochromcmia.  372 
Oligocythemia,  368.  373 
Oliguria.  82 
Omentum,  hernia  of,  461 

hydrops  of.  510 

myxoma  of.  197 
Omphalocele,  38 
OmphaUimesentcric  duct,  460 
Omplialopagous  monsters,  50 
Onychauxis,  593 
Onychitis,  594 
OnychoKryphosis,  594 
Onychomvcosis,  251,  594 

trichopliytina.  253 
Oophoritis^  acute.  688,  689 

chronic.  A89 

peri-,  689 
Opaline  plarjues.  436,  443 
Ophidioninnas.  261 
Orchitis,  682 

chronic.  683 

etiolciiy,  682 

purulent,  682 


Organization,  320 
Organoid  tumors,  X73,  315 

structure  of,  170 
Os  uteri,  infarction  of,  703 
Osmidrosis,  88 
Ossification,  135 

definition,  132 

in  neoplasms,  135 

in  senile  arteritis,  135 

in  tumors,  171 

of  tendons  at  attachments,  X99 
Ossifying  periostitis.  618,  621 

sarcomata,  182 
Osteoarthropathy,  hypertrophic,  6x8 
Osteoblasts,  611 
Osteochondritis,  syphilitic.  622 
Osteochondroma,  203 
Osteoclasts,  611 
Osteofibroma  of  nose,  517 
Osteoid  sarcoma,  X9X,  624 
Osteoma,  198,  624 

cancellous,  199 

compact,  X99 

dental,  199 

durum,  199 

ebumeum.  199 

heterologous,  198 

homologous,  198 

medullare,  199 

morbid  anatomy,  300 

of  arachnoid,  644 

of  brain.  673 

of  nose,  517 

of  testicle.  685 

of  trachea,  536 

parosteal,  199 

pathologic  histology,  aoo 

periosteal,  movable,  X99 

seat  of  occurrence,  198 
■    spongiosum,  X99 

varieties,  198 
Osteomalacia,  613 
Osteomyelitis,  606,  6x8 

chronic.  619 

necrosis  after,  619 

secondary,  617 

syphilitic.  623 
Osteophytes,  136.  198 

of  dura  of  brain.  653 
Osteoporosis,  616.  619,  620 
Osteopsathyrosis,  6i6 
Osteosarcoma,  200,  624 
Osteosclerosis,  620 
Ostitis.  618 

deformans,  620 

hypertrophicans,  620 

rarefying,  620 

sclerotic,  620 
Ovary,  adenofibroma  of,  69a 

adenosarcoma  of,  692 

angioma  of,  c.^vcrno«s,  693 

angiosarcoma  of,  692 

artery  of.  hyaline  degeneration  of,  148 

carcinoma  of,  692 
secondary,  692 

chondroma  of.  692 

congonit.al  malformation  of,  688 

cystoma  of.  i^i 
papilliferous.  690 
papilliferum  carcinomatosum,  691 
simple,  691 

cysts  of.  247 
follicular,  689 
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Ovary,  dermoids  of,  244 

diseases  of,  688 

endothelioma  of,  693 

epithelioma  of,  squamous,  69a 

fibroma  of,  693 

fibromyoma  of.  692 

fibrosarcomata  of,  69a 

hemorrhage  of,  688 

hernia  of,  688 

hyperemia  of,  688 
passive,  688 

inflammation  of,  688.     See  also  Oophoritis. 

malformntions  of,  congenital,  688 

myxangiosarcoma  tubulare  of,  188 

parasites  of,  693 
rudimentary,  346 

sarcoma  of,  692 
Overripe  leukocytes,  375 
Ovula,  248 

Oxalate  calculi  of  bladder,  763 
Oxalic  acid,  86 
Oxaluria,  86 

Oxygen,  relation  of  bacteria  to.  361 
Oxyuris  vermlcularis,  287,  288 

eggs  of.  288 
Ozena  simplex.  516 

syphilitic,  5x6 

tuberculosis,  516 

Pacchionian  bodies  of  arachnoid,  659 

of  pia  of  brain,  659 
Pachydermatocele,  193 
Pachydermia  diffusa  laryngis,  519 

verrucosa  of  larynx,  519 
Pachymeningitis,  cerebral,  acute,  653 
chronic  external,  653 

internal,  652 
fibrous,  653 
hemorrhagic,  653 
spinal,  645 
adhesive,  645 

cervical,  chronic  hypertrophic,  645 
external,  645 
hemorrhagic,  645 
hypertrophic,  645 
internal,  645 
syphilitic.  643 
tuberculous,  643 
Paget's  disease,  591 

of  nipple,  728 
Pain  in  inflammation,  313 
Palatoschisis.  37 
[^le  granular  casts  in  nephritis,  739 

kidney.  740 
Palsy,  bulbar.  650 

progressive  glossulabiolaryngeal.  650 
Panarthritis,  627 
Pancreas,  accessory.  507 
adenoma  of,  508 
amyloid  disease  of,  508 
anemia  of.  507 
angiosiircoma  of.  508 
apoplexy  of.  507 
atrophy  of,  507 

in  diabetes.  507 
calculi  in,  509 

congenital  malformations  of,  506 
degenerations  of,  508 
diseases  of,  506 
fat  necrosis  of,  508 
fatty  infiltration  of,  508 

metamorphosis  of,  508 
hemorrhage  of.  507 


t^ncreas,  hyperemia  of,  507 

in  diabetes.  7T,  78 

infiltration  of,  508 

inflammation  of,  507.    See  also  Pancrea- 
titis. 

lipomatosis  of,  508 

malformations  of,  congenital.  506 

minus.  506 

pigmentation  of,  508 

ranula  of,  509 

removal  of,  causing  glycosuria.  76 

sarcoma  of,  508 
secondary,  508 

tumors  of,  508 
Pancreatic  calculi,  509 

ranula.  509 

secretion,  75 
Pancreatitis,  507 

chronic,  507 

hemorrhagic,  acute,  507 

purulent,  acute,  507 

syphilitic,  508 

tuberculous,  508 
Papillae,  215 
Papillary  carcinoma  of  larynx,  524 

epithelioma,  222 
Papuliferous  cystoma  of  ovary,  690 
Papilloma,  215 

hard,  216 

morbid  anatomy,  316 

of  bladder,  villous,  217 

of  cervix  uteri.  707 
destructive,  709 

of  Fallopian  tube.  695 

of  intestine,  soft.  217 

of  kidney,  villous,  217 

of  nose,  517 

of  penis,  hard.  678 

of  rectum.  318 

of  uterus.  707 

of  vagina.  717 

pathologic  histology,  ai8 

seat  of  occurrence.  215 

soft.  216 

villous,  216 
columnar-cell.  217 
inlracystic.  218 
squamous-cell.  216 
Papules.  576 
Paracolon  bacillus.  477 
Paracystitis  phlegmonosa.  757 
Paragonimus  \Vi*stermanii,  297 

in  lungs,  558 
Parainguinal  hernia.  461 
Parakeratosis.  577 
Paralinin.  117 
Paramastitis.  721 
Parametritis,  702 
Paramoeciuni  coii.  272 
Pammucin.  150 
Paranephritic  abscess,  753 
Paranuclein.  117 
Paranucleus,  117 
Paraphimosis.  677 
Parasites,  animal,  268 

malarial,  in  mos(|uito,  developmental  cycle 
of.  276 

obligatory,  250 

of  arachnoid.  660 

of  bladder,  758 

of  fjones.  625 

of  brain,  673 

of  breant,  728 


II 


8o2 


INDEX. 


Parasites  of  dura  of  brain,  654 

of  estivo-autumnal  fever,  375 

of  intestine,  484 

of  liver,  502 

of  lung,  558 

of  mamma,  728 

of  mediastinum,  570 

of  monkeys,  274 

of  ovary,  693 
rudimentary,  346 

of  pericardium,  399 

of  pia  of  brain,  660 

of  pleura,  570 

of  prostate,  680 

of  quartan  malarial  fever,  274 

of  salivary  glands.  445 

of  spinal  cord,  645 

of  spleen,  599 

of  tertian  malarial  fever,  274 

of  thyroid  gland,  608 

of  tunica  vaginalis  testis.  688 

of  urethra,  763 

optional,  250 

protozoan,  270 

quotidian,  375 

vegetable,  251 
Parasitic  colpitis,  717 

cysts,  249 
of  testicle.  684 
of  uterus,  715 

diseases,  eosinophilia  in,  380 

theory  of  tumors,  176 
Parasitism,  250 
Paratyphlitis.  469 
Paratyphoid  bacillus,  477 

fever,  481 
Par.-ixanthin,  28 
Parenchymatous  degeneration  in  liver,  491 

goiter,  607 

inflammation,  3x2 
of  liver,  acute.  491 

nephritis,  acute,  735 
chronic,  740 

connective-tissue  changes  in,  741 
fatty  metamorphosis  in,  740 
glomerulps  in.  740 
tubular  changes  in.  741 

neuritis,  674 
Paretic  dementia,  chronic  leptomeningitis  in, 

657 
Parosteal  lipoma,  196 

osteoma.  199 
Parotid  gland,  mixed  tumor  of,  445 
Piirotitis,  acute,  444 

cpidt'mic,  444 

simple,  444 
Parovarium,  cvsts  of,  690 
Pasteur's  medium,  262 
I*athology,  general,  17 

scope  and  terms,  17 
Pearl  disease.  333,  334.  569 
Pcarlv  bodies,  aiQ.  223 
Pelidsis,  rheumatic,  571 
Pelveoperitonitis.  702 
Pelvis  of  kidney,  calculus  in,  753 
diseases  of,  753 
inflammation  of,  753 

rachitic,  flat,  613 
Peniphi^'us.  579 

aciKo.  579 

chronic,  579 

chronicus  foiiaceus,  579 
vegetans,  579 


Pemphigus  chronicus  vulgaris.  579 

exfoliativa,  579 

hsemorrhagicus,  580 

leprosus,  343 

pruriginosus.  579 

vegetans,  S79 

vulgaris,  579 
Penicillium,  254 
Penis,  angioma  of.  678 

calci&cation  of,  677 

chancre  of,  677 

congenital  malformations  of.  677 

diseases  of,  677 

duplication  of.  44 

epithelioma  of,  678 

inflammation  of,  677 

injuries  of,  traumatic,  677 

lipoma  of,  678 

papilloma  of,  hard,  678 

sarcoma  of,  678 

syphilis  of,  677 

tuberculosis  of.  677 

tumors  of,  678 
Pentastomum  dentlculatum  in  spleen,  599 
Peptic  digestion,  61 

ulcer  of  duodenum,  453 
of  stomach,  451 
hemorrhage  in,  450 
peritonitis  from,  452 
Perforating  ulcer  of  bladder,  758 

of  foot,  156,  573 
Perforation,  24 

in  carcinoma  of  stomach.  459 

in  typhoid  fever,  480 

of  esophagus.  448 

of  gall-bladder  and  ducts  from  gall-stones, 
506 
Periridenitis.  600 
Periarteritis,  417 

nodosa,  433 
Peribronchial  pneumonia,  529,  54X 
Peribronchitis,  529,  531 

fibrous.  531 
Pericanalicular  adenoma  of  mamma,  733 
Pericarditis,  396 

etiology,  396 

fibrinous, '397 

idiopathic,  396 

infectious,  396 

morbid  anatomy,  396 

pathologic  histology,  397 
physiology,  398 

primary.  396 

secondary.  396 

traumatic.  396 
Pericardium,  actinomycosis  of,  399 

bread-and-butter,  396 

disease  of,  395 

hemorrhage  into.  396 

hyperemia  of,  305 

inflammation    of.   396.     See  also  Pericar- 
tii/h. 

malformations  of.  395 

parasites  in,  309 

tuberculosis  of.  399 

tumors  of,  399 
I'ericliondritis  of  larynx.  518 
Perilymphangitis.  431 
Perimetritis,  702 
Perineal  hernia,  461 
Perinephritic  abscess,  753 
Peri-oophoritis,  689 
Periorchitis.  682,  686.     See  also  yagiHaWis. 
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Periosteal  callus,  635 
osteoma,  movable,  199 
.sarcoma  (epulis),  184,  193,  194 
tumors  of  bones,  623 
Periostitis,  acute,  617 
albuminous,  617 
chronic,  618 
etiology,  617 
fibrous.  618 
malignant,  617 
necrosis  after,  619 
ossifying,  618,  6ax 
syphilitic,  6a3 
Peripheral  nerves,  anemia  of.  674 
atrophy  of,  674 
degeneration  of,  674 
etiology,  674 
morbid  anatomy,  675 
diseases  of,  674 
edema  of,  674 
gumma  of,  676 
hemorrhage  into,  674 
hyperemia  of,  674 
leprosy  of,  hjd 
s:ircoma  of,  676 
syphilis  of,  676 
tuberculosis  of,  675 
tumors  of,  676 
Periphlebitis,  439,  430 
Perispermatitis,  purulent,  687 
Perisplenitis.  597 
Perithecium,  253 
Perithelioma,  189 
of  bones.  625 
of  kidney.  749 
of  retina,  189 
of  testicle.  685 
Perithelium.  190 
Peritoneal  cavity,  hemorrhage  into,  509 

surfaces,  milk  spots  upon.  510 
Peritoneum,  angioma  of.  multiple.  513 
plcxiform,  514 
carcinoma  of.  513 
carcinomatosis  of,  514 
congenital  malformations  of,  509 
cnnjiresiion  of.  hypostatic,  509 
cylindroma  of,  514 
cysts  of,  514 
chylous,  SI4 
echtnococcus,  514 
diseases  of,  509 
endothehoma  of,  513 
hydrops  of,  510 
hyperemia  of,  509 

passive,  509 
lipoma  of,  513 

lymphangiomata  of,  cystic,  514 
sarcoma  of,  secondary,  514 
sarcomatosis  of,  514 
serous  fluid  in,  510 
tubercles  of.  lymphogenic,  512 
tuberculosis  of,  51a 
tumors  of,  513 
Peritonitis,  acute,  510 
choleraic,  475 
chronic,  513 

from  peptic  ulcer  of  stomach,  45a 
primary,  acute,  510 
purulent.  511 
secondary,  acute,  511 
tuberculous,  exudative.  513 
hematogenous,  512 
tVritricha,  260 


Perityphlitis.  469 
Pernicious  anemia,  381 
blood  changes  in,  383 

crises  in,  383 
eosinophile  cells  in,  384 
erythrocytes  in,  383 
hemoglobin  in,  384 
leukocytes  in,  384 
morbid  anatomy.  381 
myelocytes  in,  384 
specific  gravity  of  blood  in.  384 
Pernio,  572 
Pcrochirus.  43 
Peropus.  43 
Perspiration,  87 
diminished,  88 
increased,  88 
quality  of,  88 

urinary  system  and.  sympathetic  relation- 
ship between,  88 
Petechia;,  loa.  571 
Petrified  bodies,  131 
Phagedenic  ulcer  of  cervix  uteri,  703 
Phagocytic  cells  with  incorporated  bacilli,  300 
Phagocytosis.  120,  X21 

immunity  depending  on,  304 
Pharyngitis,  atrophic,  440 
catarrhal,  acute,  439 
chronic.  440 

productive  forms,  440 
granular  laryngitis  and.  differentiation,  518. 

519 

hyperplastic,  440 

plilegmonous.  443 

pseudomembranous,  440 
diphtheric,  440 
morbid  anatomy,  441 
non -diphtheric.  440 

syphilitic,  443 
Pharynx,  carcinoma  of,  443 

diseases  of.  439 

tuberculosis  of,  443 

tumors  of.  443 
Phimosis,  47.  677 
Phlfbrct'isia.  430 
Phlebfctiisis  laryngea,  518 
Phlebitis,  429 

obliterans,  429 

purulent,  acute.  429 

syphilitic,  429 

tuberculous,  430 
Phleboliths.  134.  429,  757 

of  spleen.  599 
Phlebosclerosis.  428 
Phlegmasia  alba  dolens.  105 
Phlegmonous  colpitis,  717 

cystitis,  757 

enteritis.  468 

esophagitis.  449 

gastritis.  453 

inflammation.  312 

pharyngitis.  443 
Phocomelus,  36 

Phosphatic  calculi  of  bladder,  762 
Phosphaluria,  86 
Phosphorescent  bacteria.  266 
Phosphoric  acid,  87 

Phosphorus-poisoning,  fatty  liver  of.  490 
Phosphorus-necrosis  of  bones,  620 

of  lowrr  jaw,  619 
Photogenic  bacteria.  266 
Phragmidiothrix,  255,  258 
Phrenic  hernia,  461 
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Phthisis,  339.    See  also  Tkherculosii. 
florida,  554 

pulmonalis,  549.     See  also  Pulmonary  Tu- 
berculosis. 
ventriculi,  455 
Phycomycetes.  254 
Phyma,  576 
Physalides.  239,  330 

Physical  conditions,  relation  of  bacteria  to,  363 
Physometra,  697 
Pia  of  brain,  anemia  of.  654 
cholesteatoma  of,  659 
cysts  of,  660 
diseases  of.  654 
edema  of,  654 
endothelioma  of,  659 
epithelioma  of,  659 
hemurrhage  of,  655 
hyperemia  of,  654 
active,  654 
passive,  654 
pacchionian  bodies  of,  659 
parasites  of,  660 
psammoma  of,  659 
psammosarcoma  of,  659 
sarcoma  of,  659 
syphilis  of,  658 
teratomati  of.  660 
tuberculosis  of,  658 
tumors  of,  659 
secondary,  660 
simple  connective-tissue,  659 
«  of  spinal  cord,  angioma  of,  644 
tuberculosis  of,  643 
tumors  of,  644 
Pica,  60 

Picquer  of  Claude  Bernard.  76,  79 
Pied  de  madura.  349 
Pigeon -breast,  612 
Pigmentary  inhliration,  136 

of  intestine,  466 
Pigmentation,  hepatogenous,  138 
in  fibroma,  192 
metabolic.  138 
of  adrenal  bodies.  610 
of  bone-marrow.  606 
of  cartilages  of  joints,  636 
of  cytoplasm  of  nerve*cell,  669 
of  hepatic  tissue.  487 
of  liver-cells  in  cirrhosis  of  liver,  496 
of  ]ymph;ttic  nodes,  600 
of  pancreas.  508 
of  slcin.  572 
of  spleen.  508 
of  shunnch.  456 
of  tumors,  171 
Pijjmcntcd  cells,  139 
sarcoma.  180 
of  ni.imnia.  722 
Pigments,  hilc-,  Cimelln's  test  for,  138 
extraneous,  140 
false,  of  bonc-mnrrow,  606 
heui;itoi^'cncnis,  137 
of  h;uMeria.  266 
Pig-skill,  727 
Pin  callus,  '125 

I*incai  gland,  disciscs  of,  673 
psammoma  of,  674 
sarcoma  ol,  674 
I^inguecula,  195 
Pin-worm.  287 
Pipc->t''m  arteries,  134,  416 
Pituitary  body,  adenoma  of,  609 


Pituitary  body,  angiosarcoma  of.  609 

cysts  of,  609 

diseases  of  609 

hypertrophy  of,  609 

inflammation  of.  609 

lipoma  of,  609 

sarcoma  of.  609 

secretion  of,  74 

syphilis  of,  609 

tuberculosis  of,  609 

tumors  of,  609 
teratoid,  609 
Pityriasis,  573 
capitis.  577 
rubra,  588 
simplex.  573 
tabescentium,  573 
versicolor,  353,  587 
Planococcus,  258 
Planosarcina,  258 
Plaques,  blood,  38X 

in  leukemia,  390 
jaunes,  667 
opaline,  436,  443 
Plasma  cell  in  inflammation,  32a 
of  blood,  366 

composition  ,  367 
Plasmodium  malarlae,  374 
Plastic  vaginalitis,  687 
Plethora.  367 
Pleura,  carcinoma  of.  569 
changes  in,  in  empyema,  564 
diseases  of,  559 
echinococcus  of,  570 
endothelioma  of,  x86 
hemorrhage  into,  559 
hyperemia  of,  active.  559 

passive.  559 
in  empyema,  changes  in,  564 
in  pneumonia,  549 
in  pulmonary  tuberculosis,  554 
inflammation  of.  559.     See  also  PUurisy, 
parasites  of,  570 
tuberculosis  of,  569 
tumors  of,  569 
Pleurisy.  559 
adhesions  in,  561 
bacteriology,  560 
dry,  560 
etiology.  559 
exudative.  560 
general,  560 
local.  560 
loculated.  561 
morbid  anatomy,  560 
primary,  559 

purulent,  501.     See  also  Empyema. 
sacculated,  561 
secondary.  559 
tuberculous.  554 
Pleuritic  r.dhesioiis  in  pulmonary  tuberculosis, 

555 
Pleuritis.  559.     Sec  also  Pleurisy. 
Pleuroijenic  pneumonia,  549 
Plexiforin  angioma.  ai2 
of  peritoneum,  514 

neur'ima.  208,  676 
Plimmcr  bodies.  236 
Pneumococcus.  543 

cultivation.  543 

distribution,  543 

Friedliindcr's,  544 

immunity,  544 
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Pneuroococcus,  morphology,  543 

pathogenesis,  544 

staining,  543 
Pneumomycosis  aspergillosis,  254 
Pneumonia,  catarrhal,  540 
etiology,  540 
morbid  anatomy,  541 

caseous,  333 

croupous.  543.     See  also  Fiirinous  pneu- 
monia. 

dissecting,  549 

fibrinous,  543.     See    also   FidriHous  pHtU' 
taonia, 

in  typhoid  fever,  481 

metastatic,  hematogenic  septic,  543 

peribronchial,  539,  541 

pleura  in,  549 

pleurogenic,  549 

tuberculous,  554 

white,  555 
Pneumonokoniosis,  136, 538 

etiology.  538 

morbid  anatomy,  539 
Pneumopericardium,  397 
Pneumothorax,  568 

closed,  568 

in  pulmonary  tuberculosis,  555 

open,  568 

ventilated.  568 
Podagra.  85,  630 
Poikilocytes,  371 
Poikilocytosis,  371 

in  chlorosis,  385 
Pointing  of  abscess,  330 
Poisoning,  arsenical,  fatty  liver  of,  490 

ivy-,  583 

meat-,  483 

phosphorus-,  fatty  liver  of.  490 
Poisons,  bacterial,  eflfect  on  leukocytes,  378 

definition,  37 

food .  30 

of  immediate  and   indiscriminate  action  in 
etiology  uf  disease,  38 

of  remote  and  selective  action  in  etiology 
of  disease,  39 
Polar  body,  135 

field.  134 
Poliomyelitis,  anterior,  acute,  649 
chronic,  650 

definition,  641 
Polyarthritis,  acute,  637 

rheumaiica  chronica.  630 
Polyarticular  arthritis,  638 
Polycythemia,  368,  373 
Polycythemic  cyanosis,  393 
Polydaciylus.  44 
Polydipsia,  60 
PolymiLstia,  720 

Polymorphonuclear  leukocytes  in  inflamma- 
tion, 333 
neutrophile,  374 
Polymyositis.  635 
Polyneuritis,  675 
Polynuclear  leukocytes,  374 
Polyorchia,  681 
Polypoid  adenoma  of  intestine,  483 

excrescences  of  urethra,  763 
Polypose  endocarditis,  403 
Polyposis  vcntriculi,  454 
Polyps,  169 

adenomatous,  338 

aural,  197 

cardiac,  400 


Polyps  of  bronchi,  531 

of  intestine,  483 

of  larynx.  533 

of  nose,  197,  517 

of  uterus,  fibrous,  705 
Polysarcia,  60.  67 
Polyuria.  60,  8a 
Porencephaly,  661 
Porous  atrophy  of  bones,  6x6 
Port-wine  stain.  309 
Posthemorrhagic  leukocytosis,  377 
Posthitis,  677 

Postpartum  state,  leukocytosis  of,  377 
Postpneumonic  induration,  548 
Predisposition,  definition,  399 
Pregnancy,  ectopic,  dermoid  tumor  and^  dif- 
ferentiation, 347 

leukocytosis  of,  377 
Premature  alopecia,  593 
Preputial  calculi,  677 
Pressure,  atmospheric,  In  etiology  of  disease, 

36 

atrophy  of  bones,  616 
Prickly  heat.  591 
Procidentia  of  uterus,  697 
Proctitis,  470 

Productive  inflammation,  313 
Profeta's  law,  363 
Proglottides,  380 
Prolapse  of  uterus,  697 

of  vagina,  715 
Promycelium,  256 
Properitoneal  hernia,  461 
Prosknucr  and  Beck's  medium,  263 
Prosoposchisis,  37 
Prosopothoraco-omphalopagus,  57 
Prosopothoracopagus,  51 
Prostate,  atrophy  of,  678 

calculus  in,  680 

carcinoma  of,  680 

concretions  of,  680 

corpora  amylacea,  680 

cysts  of,  680 

diseases  of,  678 

hypertrophy  of,  678 

inflammation  of,  679 

parasites  of,  6B0 

tuberculosis  of,  679 

tumors  of,  680 
Prostatitis,  679 
Proteids,  digestion  of,  61 

pathology,  61 
Proteose,  61 

Protcosoma  Grassii,  374.  277 
Prothrombin,  380 
Protopliism,  us 

of  nerve-cell,  changes  in,  669 
Protozoa,  114 
Protozoan  parasites.  370 

theory  of  carcinoma,  235,  236 
Proud  flesh,  321 
Provisional  callus,  625 
I*rurigo,  584 
Psammoma,  134,  135,  190 

morbid  anatomy,  191 

of  arachnoid,  659 

of  brain.  672 

of  dura  of  brain.  654 

of  pia  of  brain,  659 

of  pineal  gland,  674 

of  spinal  cord,  644 

pathologic  histology,  191 

seat  of  occurrence-  191 
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Psammosarcoma,  191 
of  arachnoid,  659 
of  brain,  672 
of  dura  of  brain,  654 
of  pia  of  brain,  659 
Pseudartlirosis,  626 
Pseudochlorosis,  384 
Pseudococcidia,  335 
Pseudohermaphroditism,  48 
feminine,  48 
masculine,  48 
Pseudoleukemia,  390.  603 
cutis,  353 
of  infancy,  390 
Pseudomembranous  colpitis,  717 
enteritis.  468 
gastritis,  453 
pharyngitis,  440 
diphtheric,  440 
morbid  anatomy,  441 
non-diphtheric,  440 
tonsillitis,  439 
Pseudomonas,  258 
Pseudoraucin,  150,  690 
Pseudomuscular  hypertrophy,  634 
Pseudopodia,  119 
Psoriasis,  588 
linguje.  437 
Psorospermosis  folticularis,  574 
Psorosperms.  574 

in  lung.  558 
Pterodactylus,  43 
Ptomains,  265 
Ptyalin,  62 
Pudendal  hernia,  461 
Pulmonary  disease,  effect  upon  heart.  414 
excretion,  81 
insufficiency,  412 
stenosis,  413 

tuberculosis,  aerogenic,  550 
as  cause  of  empyema,  563 
bronchopneumonia  in,  554 
caseofibroid,  554 
complications,  555 
empyema  in,  555 
eliology.  549 
fibroid.  554 
gangrene  in,  555 
hemoptysis  in,  555 
hemorrhage  in,  551,  555 
lymphogenic.  553 
miliary,  553 
ploura  in.  554 
j)lcuritic  :i(ihesions  in,  555 
pneumothorax  in.  555 
recovery  from,  555 
suppuration  in,  55;^ 
Pulpy  softiMiiniT  of  walN  of  stomach,  453 
Pulsating  empyema.  566 
Pupils,  dilatation  of,  as  sign  of  death,  163 
Purpura.  303.  571     " 
iR-morrhagic.  393 
Purulent  arthritis,  627 
tuberculous,  632 
exudation.  317 
inflammation  of  spleen.  597 
myositis,  635 
orchitis,  682 
perispermatitis,  687 
f)eritonitis.  511 
phlebitis,  acute.  420 
pleurisy.  561.     See  also  Empyema. 
vaginitis,  687 


Pus,  31S,  317 

bacteria  in,  318 

cheesy,  317 

curdy,  317 

ichorous,  317 

laudable,  317 

sanious,  317 
Pus-cells.  317 
Pustular  endocarditis,  403 

inflammation,  313 
Pustules,  576 

malignant,  580 
Putrefaction  as  sign  of  death.  X63 

bacteria  of,  265,  366 
Putrefactive  alkaloid,  366 
Putrid  empyema,  563 
Pyelitis,  753 
F^elonepliritis,  734 
Pyemic  abscess,  318 
Pygopagus,  57 

Pyknomorphous  condition  of  nerve-cell,  669 
Pyoid  bone-marrow,  605 

in  leukemia,  388 
Pyomelia,  642 
Pyometra,  697,  703 
Pyonephrosis,  330,  753.  753 
Pyopericardium,  320,  397 
Pyopneumothorax,  568 
Pyosalpinx,  320,  694 
Pyrenin,  117 
Pyrexia.  70 
Pyrosoma  bigeminum,  278 

hominis.  279 

Quartan  malarial  fever,  parasite  of,  274 
Quinsy.  438 
Quotidian  parasite,  275 
Quotient,  respiratory,  81 

Race  in  etiology  of  disease,  33 
Racemose  adenoma,  339 

aneurysms,  210 

angioma  of  liver.  210 
Rachipagus,  57 
Rachiscliisis.  38,  638 

partialis.  38 

totalis,  38 
Rachitic  pelvis,  flat.  613 
Rachitis,  66.  612 

etiology.  612 

microscopic  appearance,  613 

morbid  anatomy.  612 
Radicular  odontomata,  242 
R.anula,  248.  437 

pancreatic.  509 
Rarefying  ostitis,  620 
Ray  fungus,  261 

Reaction,  effect  on  bacteria.  264 
Recrudescence.  19 
Rectocelc.  461 

of  vagina,  715 
Recto-uterine  hematocele,  700 
Rectovesical  fistula.  756 
Rectum,  inflammation  of,  470 

papilloma  of,  218 
Red  atrophy  of  liver,  486.  489 

granular  kidney,  743 

hepatization  of  lung,  546 

softening,  159.  639,  664,  666 
Redness  in  inflammation,  313 
Reducible  hernia.  461 
Regeneration  of  blood,  373 

of  blood-vessels,  337 
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Regeneration  uf  bone.  635 

of  cardiac  muscle,  336 

of  cartilages  of  joints,  6a6 

of  epithelial  tissue.  335 

of  kidney  tissue,  326 

of  liver  tissue,  336 

of  mammary  gland  tissue,  336 

of  muscular  tissue,  336 

of  nervous  tissue,  328 

of  spinal  cord.  339 

of  tissue.  335 
Reitknochen,  135 
Rel.-ipse,  definition,  19 
Renal  calculus,  760 

disease,  effect  upon  heart,  415 
Repair.  330 

Reproduction  of  cells,  133 
Reproductive  system,  diseases  of.  677 
Resolution  in  inflammation,  319 
Respiration,  effect  of  empyema  on,  566 
Respiratory  quotient,  81 

system,  diseases  of,  515 
Rests,  175 
Retention  cysts.  347 
of  testicle,  684 
Retina,  glioma  of,  3o5 

perithelioma  of,  189 
Retroflexion  i)f  uterus,  696 
Retroperitoneal  hernia,  461 
Retroversion  of  uterus.  697 
Rhabdomyoma,  303.  304,  30$ 

of  kidney.  749 

of  testicle,  685 
Rhabdomyosarcoma,  305 

of  kidney,  749 
Rhagades,  576 

of  lips.  433 
Rheumatism,  articular,  acute.  637 

gonorrheal  ,627 
Rheumatoid  arthritis.  638 
monarticular,  6a8 
polyarticular.  628 
Rhexis,  ht:morrhage  by,  xox 
Rhinitis,  515 

atrophic,  516 

catarrhal,  acute,  515 
chronic.  515 

diphtheritic,  516 

hypertrophic,  515 

leprous.  516 

syphilitic,  516 

tuberculous,  516 
Rhinoliths,  517 
Rhinoscleroma,  351 

bacillus  of,  351 

etiology.  351 

pathologic  histology.  35a 
Rhizomelic  spondylosis,  629 
Rhophalocephalus  carcinomatosis,  236 
Rice  bodies  of  joints,  633 
Rice-water  discharges  of  cholera  Asiatica.475 
Rickets,  66,  612.    See  also  Rachitis. 
Rigidity,  cadaveric.  a>  sign  of  death,  163 
Rigor  mortis  as  sign  of  death.  163 
Ring  callus,  635 
Ringworm.  586 
Rontgen-rays.  effect  on  bacteria.  363 

in  etiology  of  disease,  35 
Roseola.  571.  576 
Rose-spots  of  typhoid  fever,  481 
Rotz,  343 

Round  worms,  287 
Round-cell  infiltration,  317 


Round-cell  sarcoma,  z8o 

lai^e,  181 

morbid  anatomy,  180 

of  bones,  634 

of  jaw,  z8i 

pathologic  histology,  181 
Rudimentary  ovarian  parasites,  34C 
Rupture  of  bladder,  754 
of  esophagus,  448 
of  spleen,  599 

Saccharomvces  cerevisiae.356 
et  vini.  355 
Ludwigii,  356 
Saccular  aneurysm,  435 

pleurisy.  561 
Saddle  nose,  5x6 
Sago  spleen,  144,  14s,  598 
Salivary  calculi,  445 
cysts,  444 
fistula,  444 

glands,  diseases  of,  444 
parasites  in,  445 
syphilis  of,  445 
tuberculosis  of,  445 
tumors  of,  445 
Salpingitis,  693 
Salts,  effect  on  bacteria,  364 
Sand,  brain-,  674 
Sanious  pus,  317 
Saprogenic  bacteria,  366 
Sarcina,  258. 359 
Sarcolytes,  634 
Sarcoma,  178 
alveolar,  185 

malignancy  of,  186 
blood-vessels  of,  179 
chondrifying,  183 
disposition,  180 
etiology,  179 
giant-cell,  183 
hemosiderin  in,  180 
leukocytosis  in,  378 
lymphadenoid,  181 
melanotic,  138,  180,  187 
morbid  anatomy,  179 
myeloid,  183 

myxomatous  degeneration  of.  180 
of  adrenal  bodies,  610 
of  arachnoid,  659 
of  bladder,  759 
of  bones,  634 
giant-cell.  634 
round-cell.  624 
spindle-cell.  624 
of  brain,  672 

of  breast,  722.  See  also  Sarcoma  0/1 
of  bronchi,  531 
of  dura  of  brain,  653 
of  endometrium,  707 
of  Fnllopinn  tube,  695 
of  intestine.  483 
secondary,  483 
of  kidney,  749 
of  larynx,  523 
of  liver.  500 
primary,  500 
.secondary.  500 
of  lymphatic  nodes,  603 

secondary,  604 
of  mamma.  722 
alveolar.  722 
diffuse,  733 
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Sarcoma  of  mamma,  giant-cell,  72a 
intracanalicular,  723 
phyloides.  722 
pigmented,  73a 
spindle-cell,  i8a 

of  mediasdnum,  570 

of  mouth,  437 

of  muscles,  636 

of  myometrium,  705 

of  nose,  517 

of  ovary,  693 

of  pancreas,  508 
secondary,  508 

of  penis,  678 

of  peripheral  nerves,  676 

of  peritoneum,  secondary,  514 

of  pta  of  brain,  659 

of  pineal  gland,  674 

of  pituitary  body,  609 

of  skin,  590 
melanotic,  590 

of  spinal  cord,  644,  645 

of  testicle,  685 

of  thigh,  giant-cell,  184 
myeloid,  184 

of  thyroid  gland,  608 

of  trachea,  536 

of  urethra,  763 

of  uterus,  705 
Spiegetberg's  grape-like,  TCfj 

of  vagina,  717 

of  veins,  180 

of  vulva,  719 

ossifying,  183 

osteoid,  igi,  634 

pathologic  histology,  179 

periosteal  (epulis),  184,  193,  194 

pigmented.  180 

retrogressive  degenerations  of,  180 

round-cell,    180.     See  also  Round-cell  sar- 
coma. 

seat  of  occurrence,  179 

spindle-cell.  181 
malignancy  of,  183 
morbid  anatomy.  181 
pathologic  liistology,  182 

uteri  hydropicum  papillare,  707 

vfirieties.  180 
Sarcomatosis,  180 

of  peritoneum,  514 
Sarcoptes  scabiei.  297 
Saufcrleber,  494 
Scales.  576 
Scar,  apoplectic,  665 
Scarlatina,  skin  in.  584 
Schisioprosopia.  37 
Schistosi-i.  37 

anterior,  37 

posi<Ti{)r.  38 
Schizocytcs.  371 

Schizomycetcs,  257.     See  also  Bacteria. 
Schnurlcher.  154 
Schult/e,  ciunma  columns  of,  651 
Sciatic  hernia,  461 
Scirrhous  carcinoma,  hour-glass  stomach  from, 

459 
of  mammary  gland.  228 
of  stomach,  457 
Scirrhus,  228 
Sclerema,  57- 

ncoM.itornni,  575 
Scleroderma,  575 
Sclerosis,  initial,  of  syphilis.  357 


Sclerosis  of  brain,  670 
diffuse,  670 
multiple  localized,  670 
of  spinal  cord,  640 
disseminated,  647 
friction,  398 

lateral,  amyotrophic,  650 
multiple,  647 
posterior.  647 
Sclerotic  arteritis,  417.    See  also  ArierioscU' 
rosis. 
endocarditis,  405 
gastritis,  454 
ostitis,  6ao 
Scolecitis,  469 
Scolex,  381 
Scorbutus,  66 
Scrofuloderma,  581 
Scrotal  hernia.  460 
Scrotum,  dermoid  tiimors  of,  678 
disease  of,  678 
elephantiasis  of,  393.  678 
epithelioma  of,  678 
lymph,  104 
Scurvy,  66 
Scybala,  94 

Season  in  etiology  of  disease.  26 
Seat-worm,  387 
Sebaceous  cysts,  593 
glands,  diseases  of,  591 
horns,  3x9 
Seborrhea,  591 
Seborrhoea  oleosa,  592 

sicca,  593 
Secretion,  73 

biliary,  retention  of,  487 
external,  73 
internal,  73 
of  adrenal  bodies,  80 
of  sexual  glands,  80 
pancreatic,  75 
pituitary,  74 
thyroid.  73 

urinary,  perspiration  and,  sympathetic  rela- 
tion between,  88 
Seed  warts.  216 
Segmentation  of  cytoplasm,  126 

of  myocardium,  401 
Seminal  vesicles,  calculi  of.  680 
diseases  of,  680 
hydroceles  of,  681 
inflammation  of,  680 
sympiexion  of.  681 
tuberculosis  of.  681 
tumors  of,  681 
Senile  arteritis,  ossification  in,  135 
arthritis.  630 
atrophy  of  hont's,  616 
dry  gangrene  of  lower  extremity,  160 
emphysema  of  lungs,  534 
Septic  aljscess,  318 
Septicemia  sputum,  micrococcus  of,  543.    See 

als<^>  Pneumococcus. 
Scjitum,  auricular,  imperfection  of,  394 

imperfect,  of  heart,  394 
Secjuestrum,  161,  617,  6iq 
Serofibrinous  arthritis,  627 
Seropus,  317 
Serous  arthritis,  627 
cysts  of  testicle,  684 
exudate  of  inflammation,  316 
fluid  in  peritoneum,  510 
infiltration.  132 
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Serous  leptomeningitis,  cerebral,  656 
Sex  in  etiology  of  disease.  23 
Sexual  glands,  secretion  of,  80 

organs,  duplications  of,  44 
Shadow  corpuscles,  37a 

Shavcn-bcard  appearance  in  typhoid  fever,  478 
Shiga,  bacillus  of,  471 

typhoid  bacillus  and,  differentiation,  471 
Shingles,  577 

Shock  causing  glycosuria,  76 
Sialoceles,  445 
Sialoliths,  445 
Siderosis,  136,  539 

Signs  of  death.  162.    See  also  Death,  signx  of. 
Sinuses,  315 
Sireniform  fetus,  43 
Sirenometia,  43 
Sitophobia,  60 
Skatol,  9a 

Skiagraphers'  dermatitis,  35 
Skin,  abscesses  of,  578 
anemia  of,  573 
angioma  of.  590 
appendages  of,  diseases  of,  591 
atrophy  of,  573 
carcinoma  of.  591 
lenticular,  591 
pigmented.  591 
cornification  of,  574 
crocodile.  575 
diseases  of,  571 

melanosis  in,  139 
edema  of,  571 

effect  of  ammonia-water  on,  583 
of  cantharides  on,  583 
of  croton  oil  on,  583 
of  mustard  on.  583 
endothelioma  of,  590 
exantheroatous  diseases  of,  584 
fibroma  of.  589 
fungous  diseases  of,  586 
gangrene  of,  573 

from  carbolic  acid,  574 
glanders  of,  583 
glossy,  573.  578 
grafting  of,  336 
hemorrhage  of,  571 
hemorrhoids  of,  485 
horns  of,  319 
hyperemia  of,  active,  571 

passive.  571 
hypertrophy  of,  575 
in  Addison's  disease,  573 
in  black  small-pox,  585 
in  icterus,  573 
in  measles,  585 
in  scarlatina,  584 
in  smalt-pox.  585 
in  vaccinia.  586 
in  varicella,  585 
inflammations  of,  576 
depending  upon  irritative  substances  cir- 
culating in  blood,  583 
from  irritating  substances,  583 
idiopathic,  576 
neurotic,  577 
toxic,  583 
traumatic,  576 
leprosy  of.  583 
lymphangioma  of,  590 
myoma  of,  589 
necrosis  of.  573 
neuroma  of,  589 


Skin,  neurotrophic  lesions  of,  573 
pig-.  737 

pigmentations  of,  57a 
sarcoma  of,  590 
melanotic,  590 
syphilis  of,  58a 
tuberculosis  of,  581 
tumors  of,  589 
Skin-grafting,  yid 
Skull,  deformities  of,  660 

malformations  of,  deformities  of  brain  de- 
pending upon,  660 
Slough,  160 

Small-pox,  black,  skin  in,  585 
larynx  in,  530 
leukocytosis  in,  377 
skin  in,  585 
Snulfles  of  hereditary  syphilis,  363 
Softening  of  brain,  664,  666 
of  cartilage.  636 
of  walls  of  stomach,  45a 
red,  159,  639.  664.  666 
white,  159,  639,  666 
yellow,  159,  639,  666 
Somatic  death,  163 
Soor,  351 
Sores,  bed-,  573 

Sounds  in  etiology  of  disease,  36 
Spavin,  198 

Specific  gravity  of  blood,  364 
in  leukemia,  390 
inflammation,  312 
Spermatic  cord,  varicose  veins  of,  68x 

theory  of  tumors,  176 
Spermatocele.  348,  684 
Sphacelus,  160 

exfoliation  of,  160 
Sphincter  muscles,  relaxation  of,  as  sign  of 

death,  163 
Spiegelberg's   grape-like  sarcoma  of  uterus* 

707 
Spina  bifida,  40.  41,  43,  638 

ventosa,  631.  634 
Spinal  arthropathy,  630 
cord,  absence  of.  638 
anemia  of,  646 
asymmetry  of,  638 
atrophy  of.  638 

circulatory  disturbances  of,  646 
congenital  malformations  of,  638 
corpora  amylacea  of,  640 
cylindroma  of,  644 
Cysticercus  celtulosae  in,  645 
degeneration  of.  639 
ascending,  651 
descending.  651 
primary.  639 
secontlary.  639,  650 
diseases  of.  638 

special.  647 
dura  of.  tuberculosis  of,  643 

tumors  of.  645 
fibroma  of.  644 
glioma  of.  644 
gliomyxoma  of,  644 
gliosarcoma  of.  644 
gliosis  of.  644 
hemorrhage  into,  646 
heterotopia  of.  638 
hyperemia  of,  646 
ischemia  of,  646 
leprosy  of,  644 
lipoma  of,  644 
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Spinal  cord,  malfonnalions  of.  congenital,  638 
myoma  of,  644 
myxoma  of,  644 
parasites  of,  645 
pia  of.  angioma  of,  644 
tuberculosis  of,  643 
tumors  of,  644 
psammoma  of,  644 
regeneration  in,  329 
sarcoma  of,  644,  645 
sclerosis  of,   640.     See  also  ScUrosb  of 

spinal  cord, 
syphilis  of,  643 
Taenia  echinococcus  in,  645 
tuberculosis  of,  643 
tumors  of,  644 
leptomeningitis,  645.     See  also  Leptomenin- 
gitis, spinal. 
meninges,  syphilis  of,  643 

tumors  of,  644 
meningitis,  645 
definition,  641 
tuberculous^  643 
pachymeningitis,  645.     See  also  Pachymen- 
ingitis, spinal. 
Spindle-cell  sarcoma,  x8x 
malignancy,  183 
of  mammary  gland,  183 
morbid  anatomy,  181 
of  bones,  634 
pathologic  histology,  i8a 
Spirillaceas,  family,  258 
Spirillum,  356,  360 
cholera  Asiaticae,  474 
chemistry,  475 
cultivation.  474 
pathogenesis,  475 
Spirochseta,  358,  360 
Spiromonas.  360 
Spirosoma,  358,  260 
Spirulina,  260 
Spleen,  absence  of.  595 
accessory,  595 
actinomycosis  of.  599 
adenoma  of,  599 
amyloid  disease  of,  598 
anemia  of,  S95 
anemic  infarct  of,  155 
anthracosis  of.  598 
atropliy  of,  598 
calcification  of,  598 
calculi  of,  509 

conijeniiiil  malformations  of.  595 
cysticercus  in,  599 
cysts  of,  599 
degeneration  of,  598 
diseases  of,  595 
embolism  of,  595 
flnatin/ij.  595 
heniorrliaiie  of,  595; 
beninrrhagic  infarction  of.  595 
hyperemia  of,  595 
active.  5Q5 
passive.  5g5 
hy]>ertropliy  of,  596 
in  leukemia,  598 
infcttion  of,  50*^ 
inflammation  of,  596 
chronic.  597 
purulent.  597 
leprosy  of  597 
marbled,  5(>g 
parasites  of,  599 


Spleen,  pentastomum  denticulatum  in,  599 
phleboliths  of,  599 
pigmentation  of,  598 
rupture  of,  599 
sago,  598 

supernumerary,  44,  595 
syphilis  of,  597 
Taenia  echinococcus  in,  599 
thrombosis  of,  596 
tuberculosis  of.  597 
tumors  of.  596.  599 
primary,  599 
secondary,  599 
Splenic  leukemia,  387 
Splenitis,  597 
chronic,  597 
purulent,  597 
Splenization  of  lung,  53a 
Splenomyelogenic  leukemia,  390 
Spondylitis  deformans,  639 
Spondylosis,  rhizomelic,  639 
Spongioplasm,  1x5 
Sporozoa,  336 
Spot,  milk,  398 

upon  peritoneal  surfaces.  510 
Spurious  hermaphroditism.  48 
Sputum,  septicemia,  micrococcus  of.  543.  See 

also  Pneumococcus. 
Squamous  epithelioma,  320 

growth  and  tendencies,  234 
morbid  anatomy,  221 
of  bladder,  759 
of  cervix  uteri,  233,  709 
of  esophagus,  449 
of  intestine,  484 
of  larynx,  525 
of  nose,  517 
of  ovary,  693 
of  stomach,  458 
of  uterus,  713 
pathologic  histology,  aaa 
scat  of  occurrence,  330 
tendencies,  324 
papilloma,  villous.  316 
Stain,  port-wine,  309 
Staining  of  erythrocytes,  changes  in,  37a 
Staphylococcus,  2!i9 
epidermidis  albus,  309 
pyogenes  albus,  309 
aureus.  308 
Starch  reaction  in  amyloid  disease.  X46 
Starvation.  64 
Steapsin.  63 
Stealomata,  592 
Stcgomyia.  275 
Stenosis,  aortic.  411 
mitral,  411 
of  esophagus.  445 
of  intestine.  464 

cancer  as  cause,  464 
of  urethra.  763 
of  valves  of  heart.  406 
pulmonary,  412 
tricuspid,  412 
Stercobilin,  90 
Sternopngi,  51 

Stomach,  adenocarcinoma  of.  458 
adenoma  of.  456 

destructive.  458 
anivloid  disease  of.  455 
aTieinia  of.  449 

anomaliis  of,  congenital,  449 
atrophy  of,  456 
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Stomach,  calcification  of,  456 

carcinoma  of.  456.     Sec  also  Carcimoma  of 
stomach. 

cellular  degeneration  of,  455 

circulatory  disturbances  of,  449 

diseases  of,  449 

effect  of  gastric  juice  upon,  451 

embolism  of  vessels  of,  451 

«pithelioma  of,  cylindric,  458 
squamous,  458 

fatty  metimorphosis  of,  455 

hemorrhage  of,  450 
punctiform,  450 

hemorrhagic  erosion  of,  450 

hour-glass,  449 

from  carcinoma,  459 

hyperemia  of,  450 
passive,  450 

hypertrophy  of.  456 

inflammation  of,  453.     See  also  Gastritis, 

pigmentation  of.  456 

syphilis  of,  459 

thrombosis  of  vessels  of,  450 

traumatic  lesions  of,  hemorrhage  in,  450 

tuberculosis  of,  459 

tumors  of,  456 

ulcer  of,  peptic,  451 
hemorrhage  in.  450 
peritonitis  from,  45a 

waDs  of.  softening  of,  459 
Stomatitis.  43a 

aphthous.  433 

catarrhal,  43a 

diphtheric,  434 

follicular,  43a 

gangrenous.  435 

(noma),  in  typhoid  fever,  481 

mycotic,  433 

oidiuro.  434 

syphilitic.  436 

ulcerative,  433 
Strangulated  hernia,  461 
Stratum  granulosum,  15a 
Streptococcus,  358,  359 

brevis,  309 

erysipetatis,  309 

inflammation  of  tonsils,  439 

longus.  309 

pyogenes,  309 
virulence  of.  310 
Stricture  of  urethra,  763 
Strobile,  a8o 
Strongylus  armatus,  113 

longevaginaius,  394,  558 
Struma,  606.     See  also  Goiter. 
Strumae  lipomatodesaberratae  renis,  749 
Subcutaneous  lipoma,  195 

tubercle,  painful,  193 
Submaxillary  gland,  chondroma  of,  301 
Submiliary  tubercles,  338 
Submucous  lipoma.  195 
Subperiosteal  abscess.  617 
Subperitoneal  tissue,  hemorrhage  into,  509 
Substance  scnsibitisatrice.  303 
Substantial  emphysema  of  lungs,  532 
Subsynovial  lipoma,  195 
Subungual  exostoses,  199 
Sue  cancereuse.  336 
Sucking  cushion.  195 
Sudamina,  591 

in  typhoid  fever.  585 
Suffocation.  69 
Sulphomethemoglobin.  39 


Suppurating  hernia,  461 
Suppuration,  315,  317,  319 

in  pulmonary  tuberculosis,  555 
Suppurative  appendicitis,  leukocytosis  in,  377 

biliary  hepatitis.  498 

encephalitis.  668 

hydradenitis,  591 

inflammation,  313 

neuritis,  675 

periorchitis,  687 

tonsillitis,  438 
Surgical  kidney,  734,  743.  753 
Surra,  34 

Susceptibility,  definition,  399 
Sweat,  chemical  composition,  87,  88 
Sweat-glands,  diseases  of,  591 
Swelled  head,  346 

Swelling,    cloudy,    141.        See    also    Cloudy 
swelling. 

in  inflammation.  313 

tabular,  flat.  169 

white,  633 
Sycosis,  578 
Symmelia.  43 

Sympiexion  of  seminal  vesicles,  601 
Sympus,  43 

apus,  43 

dipus,  43 

monopus,  43 
Synactosis,  43 
Syncephalus.  57 
Syncytioma  malignum,  713 
of  Fallopian  tube,  695 
Syncytium,  714 
Syndactylus,  43 
Syndesmosis,  6J26 
Synophthalmia,  43 
Synostosis,  636 
Synotia.  37 
Synovitis.  637 

pannosa,  637 
Syntonin,  61 
Syphilis,  354 

atypical  manifestations,  361 

cellular  infiltraliuns  in.  361 

chancre  of.  357.         See  also  Chancrt. 

Colles'  law,  362 

congenital,  yellow  line  of,  633 

contagion  in.  357 

endarteritis  in,  361 

etiology.  357 

gumma  of.  360 

hereditary,  361 
snuffles  of.  363 

initial  sclerosis  of.  357 

intermediate  period,  356 

loss  of  hair  in,  355 

morbid  anatomy.  3<;7 

mucous  patch  of,  355,  359 

of  adrenal  bodies.  610 

of  arachnoid.  658 

of  bladder.  758 

of  bones,  361.  633 
acquired,  623 
hereditary.  633 

of  brain,  670 

of  breast.  721 

of  bronchi,  530 

of  dura  of  brain.  653 

of  epididymis.  684 

of  Fallopian  tube,  695 

of  intestine.  482 
hereditary,  483 
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Syphilis  of  kidney,  748 
of  larynx,  521 
of  liver,  498 

congenital,  498 
of  lung.  555 

acquired,  556 

congenital,  555 
of  mamma,  731 
of  muscles,  636 
of  penis.  677 
of  peripheral  nerves,  676 
of  pia  of  brain,  658 
of  pituitary  body,  609 
of  salivary  glands,  445 
of  skin,  583 
of  spinal  cord,  643 

meninges,  643 
of  spleen.  597 
of  stomach,  459 
of  testicle.  684 
of  thymus  ghind,  605 
of  thyroid  gland,  608 
of  trachea,  536 
of  tunica  vaginalis  testis,  687 
of  uterus,  703 
of  vagina,  717 
of  vas  deferens,  681 
of  vulva,  719 
period  of  primary  incubation,  354 

secondary  invasion  with  enlargement  of 
first  lymphatic  node,  355 
symptoms,  355 

?renatal  infection  with,  363 
rofeta's  law,  362 

skin  eruptions  in,  355,  361 

tertiary  period,  356 
Syphilitic  arteritis,  356,  433,  433 

arthritis,  63a 

bubo,  603 

encephalitis,  671 

leptomeningitis,  spinal,  644 

leukoplakia,  436 

lymphadenitis.  603 

meningomyelitis.  644 

osteochondritis,  633 

osteomyelitis,  623 

ozena.  516 

pachymeningitis,  spinal,  643 

pancreatitis,  508 

periostitis.  622 

pharyngitis.  443 

phlebitis,  429 

rhinitis,  516 

stomatitis.  436 

urethritis.  763 
SvrinEomvclia.  642 

atypical,  642 

secondary,  642 
Syringomyelocele,  43 

Tabby  mottling.  143 

of  heart.  382 
Tabes  dorsal  is,  647 
Taenia  echinococcus,  33,  284 

head  of.  284 

in  spinal  cord.  645 

in  spk-en.  599 

membriine  of.  284 
elliptica,  281 

eggs  I  if,  a8i 

head  of,  281 

mature  sejjments  of.  a8l 

sive  cucumerina,  383 


Taenia  mediocanellata,  aSl 
nana,  283.  384 
eggs  of.  383 
head  of,  383 
hooks  of,  383 
saginata,  380,  381 
eggs  of,  380 
head  of,  380 
mature  segments  of,  380 
solium,  383.  383 
eggs  of,  383 
head  of,  383 
mature  segments  of,  38a 
TaiMike  appendage,  44 
Talipes.  45 
calcaneovalgus.  46 
calcaneovarus,  46 
calcaneus.  45 
cavus,  45 
equinovalgus,  46 
equinovarus.  45 
equinus,  45 
valgus.  46 
varus,  45 
Talipomanus.  46 

Tarry  stools  in  typhoid  fever,  480 
Tattoo-marks,  140,  573 
Teeth,  Hutchinson's,  363 
Temperature  in  etiology  of  disease,  34 

relation  of  bacteria  to,  363 
Tendons,  diseased  conditions  of,  633 
ganglia  of,  633 
inflammation  of,  633 
ossification  of,  at  attachments,  X99 
tuberculosis  of,  633 
Tendosynovitis,  633 

chronic,  633 
Tendovaginitis  sicca.  633 
Terata  catadidyma,  anterior,  55 
Teratoid  tumors,  173,  343 
of  pituitary  body,  609 
structure,  170 
Teratoma,  53 
of  arachnoid,  660 
of  pia  of  brain,  660 
Tertian  malarial  fever,  parasite  of,  374. 
Test.  Alm^n's,  for  hemoglobin,  137 

Gmelin's,  for  bile-pigment,  138 
Testicle,  absence  of.  681 
adenocarcinoma  of,  686 
adenocystoma  of,  686 
adenoma  of,  685 
anemia  of,  682 
calcification  of,  682 
carcinoma  of.  686 

colloid.  686 
cholesteatoma  of,  685 
chondroma  of,  3oo,  685 
colloid  metamorphosis  of,  683 
concealed.  681 
cystocarcinoma  of.  686 
cystosarcoma  of.  685 
cysts  of,  684 
dermoid,  684 
parasitic,  684 
retention.  684 
serous.  684 
degeneration  of.  683 
diseases  of,  681 
rndothelioma  of.  685 
fatty  metamorphosis  of,  68a 
fibroma  of,  685 
fungus  benignus  of,  683 
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Testicle,  galactocele  of.  684 

hyperemia  of,  68a 

hypertrophy  of,  682 

hypoplasia  of,  681 

inflammation  of,  68a.    See  also  Orchitis. 

inversion  of.  681 

leprosy  of,  684 

lipoma  of.  685 

metamorphosis  of,  colloid,  631 
&tty,  683 
mucous,  683 

myxoma  of,  68$ 

numerous,  681 

osteoma  of.  685 

perithelioma  of,  685 

rhabdomyoma  of,  685 

sarcoma  of,  685 

syphilis  of,  684 

tuberculosis  of,  683 

tumors  of,  685 
Tetracocci.  259 
Texas  fever,  278 
tick.  378.  379 
Thermophilic  bacteria,  263 
Thigh,  giant-cell  sarcoma  of,  184 
Thiothrix,  358 
Thirst,  60 

Thoracic  empyema,  561.     See  also  Empyema. 
Thoracogastroschisis.  38 
Thoracopagus,  49,  58 

parasiticus,  53 

tribranchius,  51 
tripus,  51 

tripus,  51 
Thoracop.agous  monsters,  50 
Thoracoschisis,  38 

Thorax,  changes  in,  in  empyema,  566 
Thrombi,  ball,  107 

calcification  of,  108 

central.  107 

channelled,  X07 

classification,  106 

consequential.  xo6 

infectious,  106 

liquefaction  or  softening  of,  xo8 

metamorphoses  of,  107 

obstructing,  107 

occluding,  107 

organization  of,  X07 

parietal,  107 

polypoid,  107 

secondary.  106 

softening  of,  108 

structure  and  variety,  105 

tunnelled,  107 

valvular,  107 
Thrombo-arteritis,  108.  428 
Thrombophlebitis,  108,  439 
Thrombosis,  104 

etiology.  104 

of  bones,  615 

of  brain,  665 

of  dura  of  brain.  652 

of  gastric  vessels,  450 

of  spleen,  596 

venous,  in  chlorosis,  386 
Thrombus,  104 
Thrush,  251,  434 

Thymus  gland,  congenital  malformation?  of, 
604 
diseases  of.  604 
epithelioma  of.  605 
hyperemia  of,  604 


Thymus  gland,  infUmmation  of,  605 
lymphoma  of,  605 
lymphosarcoma  of,  605 
syphilis  of,  605 
tuberculosis  of,  605 
tumors  of,  605 
Thyroid  gland,  actinomycosis  of,  608 
adenoma  of,  609 
amyloid  disease  of,  608 
atrophy  of,  606 
carcinoma  of.  608 
secondary,  609 
congenital  malformations  of,  606 
diseases  of,  606 
echinococcus  cysts  in,  608 
fibroma  of,  608 
hypertrophy  of,  606 
inflammation  of,  608 
influence  on  nutrition,  608 
parasites  of,  608 
sarcoma  of,  608 
secretion  of,  73 
syphilis  of,  608 
tuberculosis  of,  608 
tumors  of,  608 
Thyroidin.  74 
Thyroiditis,  608 

Thyrolingual  duct,  malformations  of,  47 
Tick,  Texas  fever,  378,  379 
Tinea  circinata,  586 
favosa,  351 
imbricata,  587 
sycosis,  586 
tonsurans,  586 
capillitii,  252 
vesiculcsus,  353 
versicolor,  353,  587 
Tissue  changes,  progressive.  164 
retrogressive,  127 
connective,     in     chronic     parenchymatous 
nephritis,  changes  in.  741 
tumors  of,  178 
contiguity  of,  as  favoring  spread  of  tubercu- 
losis. 333 
continuity  of.  as  favoring  spread  of  tuber- 
culosis. 333 
elasticity,  loss  of.  as  sign  of  death.  163 
epithelial,  regeneration  of,  335 

tumors  of,  315 
granulation,  330 
adenoid,  331 
fibroid,  331 
hemorrhage  into,  103 
subperit()ncal,  509 
in  acute  inflammation,  314 
kidney,  regeneration  of.  336 
liver,  pigmentation  of.  487 

regeneration  of.  336 
mammary  gland,  regeneration  of.  336 
muscular,  cells  in,  337 
regeneration  of,  336 
nervous,  repeneration  of,  328 
regeneration  of,  325 

resistance,  altered,   as   theory  of  cause  of 
tumors.  176 
Tissue -necrosis,  adipose,  of  pancreas,  508 

hyalin,  148 
Tongue,  actinomycosis  of,  436 
diseases  t)f,  436 
epithelioma  of.  437 
hairy,  black.  437 
hemangioma  of,  437 
inflammation  of,  436 
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Tongue.  leukoplakia  of,  437 

lymphangioma  of,  437 

psoriasis  of,  437 

wooden,  346,  348 
Tonsillitis,  acute,  438 

atrophic,  438 

chronic,  438 

follicular,  438 

herpetic,  438 

hypertrophic,  438 

lacunar,  438 

pseudomembranous,  439 

suppurative,  438 
Tonsils,  diphtheria  of,  439 

diseases  of,  437 

inflammation  of,  streptococcus,  439 

tuberculosis  of,  439 
Tophi,  84,  13s 

of  gout,  631 
Tox.ilbumins  of  bacteria,  267 
Toxic  alopecia,  593 

encephalitis,  669 

inflammations  of  skin,  583 

myelitis.  641 
Toxins  of  bacteria,  267 
Trachea,  adenoma  of,  526 

carcinoma  of,  primary,  526 

chondroma  of,  526 

cysts  of.  526 

diphtheria  of.  526 

diseases  of,  525 

epithelioma  of,  secondary,  526 

fibroma  of,  526 

inflammations  of,  525 

osteoma  of.  526 

sarcoma  of,  526 

syphilis  of,  526 

tuberculosis  of,  525 

tumors  of,  526 
Trachitis,  525 

diphtheritic,  535 

necrotic,  525 
Transitional  leukocytes,  375 
Transparency  of  cornea,  loss  of,  as  sign  of 

death,  163 
Trauma  in  etiology  of  disease,  31 
Traumatic  encephalitis,  667 

fever.  70 

inflammations  of  skin,  576 

injuries  of  joints,  633 
of  penis,  677 
of  uterus,  702 
of  vagina,  716 

lesions,  23 

of  stomach,  hemorrhage  in,  450 
of  vulva.  718 

myelitis,  641 

neuroma.  208 

peric;\rditls.  396 
Trematudes.  294 
Trichina,  intestinal,  290 

spiralis,  289 
Tricliiniasis.  t-osinophilia  in.  380 
Trichoccphalus  disp.ir.  289 
Trichomonas  inttrstinalis,  273 

vaginalis,  273 
Trichophyton.  33,  586 

tonsurans,  252 
Trichorrhexis  nodosa,  593 
Tricuspid  insufficiency.  412 

stenosis.  412 
Tronimelschlngrr.  260 
Tropic  dysentery,  471 


Trypanosoma,  379 

Trypanosomes,  279 
Trypanosomiasis,  279 
Tryptic  digestion,  6x 
Tsetse-fly,  279 

disease,  34 
Tube-casts  in  nephritis,  738 
Tubercle,  576 
anatomic,  582 
bacillus.  331 

chemistry,  331 

composition.  332 

cultivation,  331 

in  tubercle,  337 

lesions  produced  by,  333 

morphology,  331 

pathogenesis,  332 

staining,  331 
cells  of,  335 
cmde,  334 
epithelioid,  335 
giant-cells  of,  336,  337 
lymphogenic,  of  peritoneum,  513 
lymphoid,  335 
miliary,  333 

of  lung,  550 
subcutaneous,  painful.  X93 
submiliary,  338 
zones  of,  335 
Tuberculin,  332 
Tuberculosis,  329 
air  in  cause,  330 

amyloid  disease  as  symptom,  339 
anemia  as  symptom,  339 
bacillus  of,  331.     See  also  Tubercle  bacUlus. 
bacteriology,  331 
cachexia  as  symptom.  339 
caseofibroid,  333 
caseous,  333 

condguity  of  tissue  as  fovoring  spread,  333 
continuity  of  tissue  as  favoring  spread,  332 
etiology,  330 

fatty  infiltration  of  liver  as  symptom,  339 
fever  as  symptom.  338 
fibroid.  333 
food  in  cause.  330 
implantation,  333 
in  animals,  330.  332 
metastasis  in,  aerogenic,  333 

hematogenic,  333 

lymphoid,  333 
miliary,  333 

general.  333,  553 

of  adrenal  bodies,  610 

of  kidney,  746 

of  lung,  553 
morbid  anatomy.  333 
of  adrenal  bodies,  610 
miliary.  610 
primary  caseous,  610 
of  arachnoid,  658 
of  bladder,  758 

primary.  758 
of  bones,  620 

lacunar  erosion  in,  621 
of  brain.  670 
of  breast.  721 
of  bronchi,  530 
of  dura  of  brain.  653 

of  spinal  cord,  643 
of  Fallopian  tube,  694 
of  intestine,  481 
of  joints. 631.  Seealso  Tuberculous  arthritis. 
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Tuberculosis  of  kidney,  746 

primary,  746 
of  larynx,  520 
of  liver,  499 

primary,  499 
of  lungs,  549.     Sec  Pulmonary  iubetxulosb. 
of  lymphatic  nodes,  600 

vessels,  431 
of  mamma,  731 
of  mediastinum,  570 
of  mouth,  436 
of  muscles,  636 
of  penis,  677 
of  pericardium,  399 
of  peripheral  nerves,  675 
of  peritoneum,  513 
of  pharynx,  443 
of  pia  of  brain.  658 

of  spinal  curd,  643 
of  pituitary  body.  609 
of  pleura.  569 
of  prostate.  679 
of  salivary  glands,  445 
of  seminal  vesicles,  681 
of  skin,  581 
of  spinal  cord,  643 
of  spleen,  597 
of  stomach,  459 
of  tendon,  633 
of  testicle,  683 
of  thymus  gland,  605 
of  thyroid  gland,  608 
of  tonsils,  439 
of  trachea,  535,  526 
of  tunica  vaginalis  testis,  687 
of  uterus,  703 
of  vagina,  717 
of  vas  deferens,  681 
of  vulva,  719 
ozena,  516 

pathologic  histology,  335 
physiology.  338 

pulmonary,  549.   See  also  Pulmonary  tuber- 
culosis. 
recovery,  338 
sweating  as  symptom,  339 
symptoms,  338 
varieties,  333 
Tuberculous  arteriosclerosis,  4x8 
arteritis,  433 
arthritis,  631 

fungous.  633 

granular,  633 

purulent,  633 

ulcerative,  633 
hepatitis,  499 
laryngitis,  520 
lepttjmeningitis,  spinal,  643 
mediastinitis,  570 
meningitis,  spinal,  643 
moningo-encephalitis,  658 
meningomyelitis,  643 
pachymeningitis,  spinal,  643 
pancreatitis,  508 
peritonitb,  exudative,  513 

hematogenous,  512 
phlebitis.  430 
pleuritis,  554 
pneumonia,  554 
rhinitis,  516 
urethritis,  763 
Tubes.  Fallopian,   diseases  of,  693.     Sec  also 
Fallopian  tubes. 


Tubo-ovarian  cyst,  690 
Tubular  adenoma,  339 
changes  in  chronic  parenchymatous  nephri- 
tis. 741 
nephritis,  acute.  735 
Tubulocysts,  249 
Tubulonephritis,  736 
Tumors,  x68 
age  as  influencing  occurrence,  174 
altered  tissue  resistance  theory  of,  176 
atypical,  170 

benign,  tendencies.  173,  174 
blood-vessels  of,  170 
calcification  in,  171 
capsule  of,  171 
carbuncular,  581 
cauliflower,  169 
classihcatiun.  177 
Cohnheim'  s  embryonal  rests  and    vestiges 

theory,  175 
color,  169 

connective- tissue,  178 
consistency,  169 
dendritic,  169 

dermoid,  243.     See  also  Dermoid  tumors. 
disposition  and  tendencies,  172 
environment  as  influencing  occurrence,  175 
epithelial,  315 

cctU  of,  colloid  metamorphosis  of,  171 

of  kidney,  749 
etiology,  174 

exciting,  175 
fatality.  174 
fatty  infiltration  in,  173 
fibrocellular,  193 
fibroplastic,  183 
growth  of.  mode  of.  171 
heredity  as  influencing  occurrence,  175 
heterologous,  170 
heteroplastic,  X70 
histoid,  173 

structure,  170 
homologous,  X70 
homoplastic,  X70 
hyaline  degeneration,  173 
leukemic,  388 
lymphatics  of,  170 
malignant,  tendencies,  173,  X74 
melanotic,  138,  173 
mode  of  growth,  171 
morbid  physiology,  173 
morphology,  168 
necrosis  in.  172 
nerves  of.  170 
nervous  theory,  176 
number.  169 

occupation  as  influencing  occurrence,  175 
of  adrenal  bodies.  610 
of  arachnoid,  644,  659 

secondary,  660 

simple  connective-tissue,  659 
of  bile-ducts,  503 
of  bladder,  759 

papillary,  759 
of  bones,  633 

myelogenic,  633 

periosteal.  633 
of  brain.  671 

secondary,  673 
of  breast.  723 
of  bronchi,  531 
of  dura  of  brain,  653 

of  spinal  cord.  645 
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Tumors  of  epithelial  tissue,  3x5 
of  esopha^s,  449 
of  Fallopian  tube,  695 
of  gall-bladder,  503 
of  intestine,  483 

connective-tissue,  178 

primary  epithelial,  483 
of  jaw,  cystic,  243 
of  joints,  633 
of  kidney,  748 

epithelial,  749 
of  larynx.  523 
of  liver,  499 
of  lung, 557 

secondary,  557 
of  lymphatic  nodes,  603 
of  mamma.  73a 
of  mediastinum,  570 
of  mouth.  437 
of  muscles,  636 

secondary,  637 
of  nose,  517 
of  pancreas.  508 
of  parotic  gland,  mixed,  445 
of  penis,  678 
of  pericardium,  399 
of  peripheral  nerves,  676 
of  peritoneum,  5x3 
of  pharynx,  443 
of  pia  of  brain,  659 
secondary.  660 
simple  connective- tissue,  659 

of  spinal  cord,  644 
of  pituitary  body,  609 

teratoid.  609 
of  pleura.  569 
of  prostate,  680 
of  salivary  glands,  445 
of  scrotum,  dermoid,  678 
of  seminal  vesicles.  68x 
of  skin,  589 
of  spinal  cord,  644 

meninges.  644 
of  spleen.  596,  599 

primary.  599 

secondary,  599 
of  stomach.  456 
of  testicle,  685 
of  thymus  gland,  605 
of  thyroid  gland.  608 
of  trachea,  526 
of  tunica  vaginalis  testis,  687 
of  urethra,  763 
of  uterus,  704 
of  viiRina,  717 
of  vulva,  719 
organoid,  173.  215 

structure,  170 
ossification  in,  135,  171 
para'^itic  theory,  176 
pigmentation,  171 
primary,  173 
recurrent.  173 
retrogressive  changes,  171 
secondary.  173 

sex  as  influencing  occurrence,  174 
shape.  168 
size,  168 

spermatic  theory,  176 
structure,  170 
tendencies,  172 
teratoid.   173.  243 

structure,  170 


Tumors,  terminations,  174 
typical,  170 
ulceration  of,  173 
varieties,  173 

Virchow's  mechanical  theory,  175 
Tunica  vaginalis  testis,  diseases  of,  686 
hemorrhage  into,  687 
hernia  of,  461 
hydrocele  of,  686,  687 

acute,  683 
parasites  of,  688 
syphilis  of,  687 
tuberculosis  of.  687 
tumors  of,  687 
Twins,  homologous,  50 
Typhlitis.  469 

stercoralis,  469 
Typhoid    bacillus,    476.      See    also    Bacillus 
typhosus. 
fever,  476 
accidents  of,  480 
bacteriology.  476 
hemorrhage  in,  480 
histology,  480 
larynx  in.  530 
metastasis  in,  481 
morbid  anatomy,  477 
necrosis  in,  478 
noma  in,  481 
perforation  in.  480 
pneumonia  in,  481 
relapse  in,  481 
rose-spots  of,  481 
shaven-beard  appearance  in,  478 
skin  in,  585 
sudamina  in.  585 
tarry  stools  in .  480 
ulcers  in,  478,  479 
Typhus  fever,  skin  in,  585 
Tyroma,  333 

of  brain,  658,670 
Tyromatosis,  157 
Tyrotoxicon.  30 

Ulcer,  315 

atheromatous,  430 

Clark's  phagedenic,  of  cervix  uteri,  703 

in  typhoid  fever,  478,  479 

indolent,  321 

Jacob's,  224 

of  bladder.  758 
perforating,  758 

of  loot,  perforating.  156,  573 

peptic,  of  duodenum,  453 
of  stomach.  451 
hemorrhage  in,  450 
peritonitis  from,  453 
Ulceration.  315 

line  of.  in  gangrene,  161 

of  bronchi.  528 

of  cervix  uteri.  702 

of  tumors.  172 
Ulcerative  endocarditis.  402.  404 

enteritis.  468 

inflammation.  313 

stomatitis.  433 

tuberculous  arthritis.  63a 
Ulcus  cruris.  571 
Umbilical  hernia.  38,  461 
Uncinaria  Americana,  293 

duodcnalis,  290 
eggs  of.  291 
Uncinariasis,  prophylaxis,  391 
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Umchus,  malformntions  of,  47 

Uratemia.  85 

Uratic  Inhltration,  135 

Urea.  81 

Uremia,  83 

acute,  83 

chronic,  83 
Un-tcr,  calculus  in.  761 

diseast^s  of.  753 
Ureteritis  cystica,  754 
Urellirn,  calculi  of,  764 

carcin  >ma  of,  763 

caruncle  of.  719.  763 

chancroid  of,  763 

diseases  of,  763 

epithelioma  of,  763 

filiroma  of.  763 

inliammation  of,  763.     See  also  Urethritis. 

myxoma  of.  763 

panisites  of,  763 

polypoid  excre>cenccs  of,  763 

s;ircuma  of,  763 

stent  (Sis  of,  763 

stricture  of.  763 

tumors  of,  763 
Urethral  atresia,  47 
VIrethritis,  763 

croupous,  763 

diphtheriiic,  763  ^ 

etiology,  763 

syphilitic.  763 

tul)erculous.  763 
Uric-acid  calculus,  76a 

diathesis,  28.  630,  76a 
Urinary  excretion,  81 

passages,  cholt-steatoma  of,  243 

secretion,    [wrspiration    and,    relation    be- 
tween. 88 

system,  diseiiscs  of.  729 
I'rine,  diminished,  83 

iticn-ased,  83 

suppressed,  82 
Urobilin,  90 

Urogenital  fistula,  703,  755 
Urticaria,  5184 

factitia.  584 

pignu'ntosa,  584 
Uschnisky's  nirrhunt,  36a 
Utcroliihs.  705 
Uterus,  .'idenocaroinoma  of,  709.  710,  712 

adenoma  of.  712 
malignant.  712 

amyloid  disease  of.  699 

anemia  of,  6<)Q 

aunmalies  of.  cnngenital,  695 

anteversion  of,  697 

arcuatus,  6(^5 

atresia  of.  47.  6g6 

atrophy  of,  (S08 

bicornis.  44,  605 
duplex,  696 

separatus,  6y6 
unicollis,  '«/) 

carcinoma  of.  713 

cysts  of,  715 

colliquation.  715 
parasitic,  713 

degenerations  of.  609 

descent  of,  t-nyj 

disappearance.  fMj8 

diseases  of.  605 

rctrnpif»n  of.  69S 

elevation,  '397 


Uterus,  epithelioma  of,  squamous,  7x2 
fatty  metamorphosis  of.  699 
fibroid  of,  704,     See  also  fibroid  0/  uterus. 
hematoma  of,  700 
hemorrhage  of.  700 

interstitial,  700 
hyperemia  of,  699 

passive,  700 
hyperinvolution  of,  698 
hypertrophy  of,  698 
infantilis,  695 
inflammation  of,  700 
mjuries  of,  traumatic,  70a 
inversion  of,  698 
leiomyoma  of,  203 
lipoma  of,  705 
malposition  of,  697 
papilloma  of.  707 
polyps  of,  fibrous,  705 
procidentia  of.  697 
prolapse  of,  697 
retroflexion  of,  697 
retroversion  of.  697 
sarcoma  of,  705 

Spicgelberg's  grape-like,  707 
syphilis  of,  703 
tuberculosis  of.  703 
tumors  of,  704 
unicornis,  695 
warts  of,  venereal,  709 

Vaccinia,  skin  in,  586 
Vacuolar  degeneration  of  muscles,  634 
Vacuolation  of  nerve-cell,  669 
Vagina,  atresia  of.  47 

carcinoma  of.  718 

condyloma  acuminata  of,  717 

cysts  of,  718 

diseases  of,  715 

fibroma  of,  717 

fibroniyoma  of,  717 

fistula  of,  716 

hernia  of,  461 

inflammation  of.  716.     See  also  Colpitis. 

injuries  of,  tranmalit:,  716 

myxoma  of.  717 

papilloma  of,  717 

[>rolapse  of.  715 

rectoi-ele  of,  715 

sarcoma  of,  717 

s\p|iilis  of.  717 

tui)erculosis  of.  717 

tumors  of,  717 
Vaginalitis.  686 

henii>rrliagic,  687 

plastic.  687 

l>urulent,  687 

serofil»rin«uis.686 

villous.  687 
V.iginitis.  716,     Sec  also  Colpitis. 

testis,  686.     See  also  I'ltj^ina/ifis. 
Valves  of  heart,  abnonnalities  of.  395 
fenestration  of,  404 
incomjtetence  of.  406 
insiifliciency  of,  40*') 
stenosis  of.  406 
Valvular  aneurysm,  acute.  405 

endocarditis,  403 
Varicella,  skin  in.  585 
Varicocele.  430.  681 
V.iricose  veins,  430,  571 

of  sjiermatic  cord,  681 
Variola,  black,  skin  in.  585 
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Variola,  larynx  in,  520 

leukocytosis  in,  377 

skin  in.  585 
Varix.  430 

Vas  deferens,  inflammation  of,  681 
syphilis  of.  681 
tuberculosis  of,  681 
Vegetable  parasites,  251 
Veins,  amyloid  diseases  of,  428 

calcareous  infiltration  of.  428 

diseases  of.  428 

fatty  degeneration  of,  428 

sarcoma  of,  180 

varicose,  430,  571 
of  spermatic  cord,  681 
Venereal  warts,  216 

of  uterus  and  vagina.  709 
of  vulva.  719 
Venous  hemorrhoids,  485 

thrombosis  in  chlorosis,  386 
Vermiform  appendix,  inflammation  of,  469 

obliteration  of,  470 
Verruca.  216.  574 

acuminata.  216 

digitata.  216 

filiformis,  316 

tuberculosa,  582 

vulgaris,  216 
Verrucose  endocarditis,  402.  403 
Vesical  calculus,  761 

hernia,  461 
Vesicles,  576 

seminal,  diseases  of,  680.     See  t\&o  Seminal 

Vesicular  inflammation,  312 

Vesiculitis,  680 

Vestiges,  17s 

Vibices,  571 

Vibrio.  260 

Vicarious  emphysema  of  lungs,  533 

Villous  endocarditis.  403 

papilloma.    216.     St*e   also   Papilloma,    vil- 
lous. 

vaginalitis,  687 
Virchow's  mechanical  theory  of  tumors,  175 
Viscera,  diseases  of,  effect  upon  heart,  414 

effect  of  disease  of  heart  upon,  415 

transposition  of,  44 
Vitelline  duel.  460 
Vitiligo.  140.  572.  573 

leprous,  342 
Volvulus,  463 

Vomiting,  stctcoracrnus.  94 
Vulva,  cliancrciid  of,  710 

condyloma  ai.uniinatum  of.  719 

cysts  of,  719 

(liM'asps  of,  718 

rdcnia  of.  718 

elrphnntiasis  (if,  jig 

epilliciionia  oi,  710 

g:im,'r'iu'  of,  71R 

iieiiiatoina  of,  718 

liyp'Tcniia  of.  718 

inilarmiMtiiiii  nf,  718 

Icioinvonia  of,  719 

li|n.ina  of,  719 

nnoliliroiiia  of,  7l<.» 

nivvofibroiiKi  of.  7ig 

niy\iiiii,i  f)f.  711/ 

sarenin.i  nf,  719 


Vulva,  syphilis  of,  719 

traumatic  lesions  of,  7x8 

tuberculosis  of,  719 

tumors  of,  719 

venereal  wart  of,  7x9 
Vulvitis,  718 

Wart  horns,  319 
Warts,  216,  574 

ichthyotic,  576 

laryngeal,  216,  523 

seed-,  216 

venereal,  216 
of  uterus  and  vagina,  709 
of  vulva.  719 
Water,  63 

ammonia-,  effect  on  skin.  583 

on  brain,  661 
Water-hammer  pulse.  412 
Waxy  casts  in  nephritis.  739 

degeneration.     See  Hyaline  degeneration^ 
Wen.  573,  592 
Whip-worm,  289 
White  kidney,  large.  740 

pneumonia,  555 

softening,  159,  639,  666 

swelling,  633 
Whitlows,  320 
Willow  markings,  421 
Winslow,  foramen  of,  hernia  of,  461 
Wirsung's  duct,  obstruction  of,  509 
Wooden  tongue.  346,  348 
Worms,  280 

round-,  287 
Wounds,  gunshot,  24 

healing  of,  334 

by  first  intention,  324,  325 
by  second  intention.  324.  335 

of  cartilage,  repair  of,  338 

Xanthklasma,  572 
Xanthin,  28 

calcidi  of  bladder,  763 
Xanthoma.  572,  589 

diabeticorum.  590 

planum.  589 

tuberosum.  589 
Xanthopsia.  92 
Xeroderma,  57;; 

pigmentosum,  590 
Xerosis.  575 
Xiphopagi.  51 
X-ravs,  effect  on  bacteria,  263 

in  etiology  of  disease.  25 

Yki.I.oW  atrophy,  acute,  of  liver,  488 
of  ni'W-horn,  498 
bodies  nf  Krai.  351 
fever.  278 

liver  tif.  400 
Ime  of  congenital  ?;yphilis,  632 
softeniiii;.  1^9.  639,  666 

Zona  (I<Tmatioa,  30 

cpilheloserosa,  39 

pelliicida,  114 
Zygoeyte,  276 
Zygote.  276 

Zvmogriiie  btieieria,  266 
Zytiiopl.tbtin,  3S0 
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FOURTH   EDITION,  THOROUGHLY  REVISED --JUST  ISSUED 

This  work  has  met  with  a  most  iavoiable  reception  from  the  profession  at 
large,  four  editions  having  been  called  for  in  as  many  years.  It  fills  a  distinct 
want  in  medical  literature,  and  is  unique  in  that  it  furnishes  in  one  volume  prac- 
tical treatises  on  the  two  great  subjects  of  Neurology  and  Psychiatry.  In  this 
edition  the  book  has  been  thoroughly  revised  in  every  part,  both  by  additions  to 
the  subject  matter  and  by  rearrangement  wherever  necessary.  The  subjects  of 
Intermittent  Limping  and  Herpes  Zoster  have  been  given  a  section  each.  That 
form  of  epilepsy  marked  by  myoclonus,  furnishing  the  so-called  Combination 
Disease,  has  also  been  discussed.  Another  important  addition  is  a  new  section 
consisting  of  a  critical  review  of  psychiatry  from  the  German  viewpoint. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Americaa  Joimial  of  flie  Ma^cal  Science* 

"  This  edition  has  been  revised,  new  illustrations  added,  and  some  new  matter,  and  really 
is  two  books.  .  .  .  The  descriptions  of  disease  are  clear,  directions  as  to  treatment  definite, 
and  disputed  matters  and  theories  are  omitted.    Altogether  it  is  a  most  useful  text-book." 

Journal  of  Nervous  and  Mental  Diseaset 

"The  best  text-book  exposition  of  this  subject  of  our  day  for  the  busy  practitioner.  .  .  . 
The  chapter  on  Idiocy  and  imbecility  is  undoubtedly  the  best  that  has  been  given  us  in  any 
work  of  recent  date  upon  mental  diseases.  The  photographic  illostrationi  of  this  part  of  Dr. 
Peterson's  work  leave  nothing  to  be  desired." 

New  York  Medical  Joomal 

"  To  be  clear,  brief,  and  thorough,  and  at  the  same  time  authoritatiTe.  are  merits  that 
ensure  popularity.  The  medical  student  and  practitioner  will  find  in  this  vohoM  a  ready  and 
reUable  resonree." 


SAUNDERS'  BOOKS   ON 


Barton  and  Well^' 
Medical  Thesaurus 


A  Thesaurus  of  Medical  Words  and  Phrases.  By  Wilfred  M. 
Barton,  M.D.,  Assistant  to  Professor  of  Materia  Medica  and  Thera- 
peutics, and  Lecturer  on  Pharmacy,  Georgetown  University.  Washin^'- 
ton,  D.C. ;  and  Walter  A.  Wells,  M.D.,  Demonstrator  of  Laryn- 
gology, Georgetown  University,  Washington,  D.C.  Handsome  i2mo 
of  534  pages.  Flexible  leather,  S2.50  net;  with  thumb  index,  jSS-OO 
net. 

A   UNIQUE  WORK    JUST   ISSUED 

This  work  is  the  only  medical  Thesaurus  ever  published.      Instead  of  supply- 

inj,'  the  meaning  to  given  words,  as  an  ordinary  dirtionar)*  does,  it  reverses  the 
process,  and  when  the  meaning  or  idea  is  in  the  mind,  it  endeavors  to  supply  the 
fitting  term  or  phrase  to  express  that  idea.  This  Thesaurus  will  be  of  service 
to  all  persons  who  are  called  upon  to  state  or  explain  any  subject  in  the  technical 
language  of  medicine. 

Boston  Medical  nnd  Surgical  Journal 

"  Wc  can  easily  see  the  value  of  such  a  book,  and  can  certainly  rccomineod  it  to  our 

read  era." 


Spratling  on  Epilepsy 


Epilepsy  and  Its  Treatment.  By  William  P.  Spratling,  M.  D., 
Medical  Superintendent  of  the  Craig  Colony  for  Kpileptics,  Sonyea, 
New  York.     Octavo  volume  of  500  pages,  fully  illustrated, 

A  NEW  WORK-READY  SOON 

Dr.  Spratling  here  presents  the  results  of  ten  years'  practical  experience  as 
medical  superintendent  of  the  Craig  Colony  for  Epileptics  at  Sonyca.  New 
York,  and  gives  under  one  cover  a  resume  of  the  many  valuable  modem  re- 
searches covering  every  phase  of  the  subject.  The  book  includes  definition, 
classification.  eliolog>',  diagnosis,  prevention,  prognosis,  pathology,  psycologic 
and  medicolegal  aspects,  and  treatment  It  is  designed  for  both  practitioner  and 
student. 


Brower  and  Bannister 
on  Insanity 

A  Practical  Manual  of  Insanity.  For  the  Student  and  General 
Practitioner.  By  Daniel  R,  Bkuwer,  A.M.,  M.D.,  LL.  D.,  Professor, 
of  Nervous  and  Mental  Diseases  in  Rush  Medical  College,  in  aiTitiation 
with  the  University  of  Chicago;  and  Henrv  M.  Bannister,  A.M.. 
M.  D.,  formerly  Senior  Assistant  Physician,  Illinois  Eastern  Hospital 
for  the  Insane.  Handsome  octavo  of  426  pages,  with  a  number  of 
full-page  inserts.     Cloth,  ^83.00  net. 

FOR  STUDENT  AND   PRACTITIONER 

This  work,  intended  for  the  student  and  general  practitioner,  is  an  intelligible, 
up-to-date  exposition  uf  the  leading  facts  of  psychiatry,  and  will  be  found  of  in- 
valuable ser\'ice,  especially  to  the  busy  practitioner  unable  to  yield  the  time  for  a 
more  exhaustive  study.  The  work  has  been  rendered  more  practical  by  omitting 
elaborate  case  records  and  pathologic  details,  as  well  as  discussions  of  speculative 
and  controversial  questions. 

American  Medicine 

C'Jinmencls  itself  for  lucid  expres^on  in  clear-cut  Etiglisb,  so  «senU:iI  to  the  student  in 
any  depariment  of  medicine,  .  .  ,  Treatmeni  is  one  of  the  best  features  of  the  book,  and  for 
this  inspect  IS  especially  cnmmendcd  lo  Rfn'-r:i]  pr.ictitioner^." 

L      Bergey's  Hygiene 

The  Principles  of  Hysfiene :  A  Practical  Manual  for  Students, 
Physicians,  and  Health  Officers.  By  D.  A.  Bergev.  A.  M..  M.D..  First 
Assistant.  Laboratory  of  Hygiene,  University  of  Pennsylvania.  Octavo 
volume  of  495  pages,  illustrated.     Cloth,  ^3.00  net. 
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FOR   STUDENTS.  PHYSICIANS,  AND   HEIALTU   OFFICERS 

This  book  is  intended  to  meet  the  needs  of  students  of  medicine  in  the 
acquirement  of  a  knowledge  of  those  principles  upon  which  modern  hygienic 
practices  are  based,  and  to  aid  physicians  and  health  ofificers  in  famdiarizing 
themselves  with  the  advances  made  in  hygiene  and  sanitation  in  recent  years. 
The  book  is  based  on  the  most  recent  discoveries,  and  represents  the  practical 
advances  made  in  the  science  of  hygiene  up  to  date. 

Buffalo  Medical  Journal 

"  It  will  be  found  of  value  to  the  practitioner  of  mfdlcine  and  the  practical  sanitarian  ;  and 
students  of  architecture,  who  need  to  consider  problems  of  heating,  lighting,  ventilation,  water 
supply,  and  uwage  dtsposnl,  may  cotisult  it  with  profit." 


GET 
THE  BCST 


American 


THE  NEW 
STANDARD 


Illustrated   Dictionary 

Third  Revised  Edition — Just  Issued 


The  American  ItJustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary'  of  the  terms  used  in  Medicine,  Surgery.  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
DoRLAND,  M.  D..  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  8oo  pages,  bound  in  full  flexible  leather. 
Price,  $4.$^  net ;  with  thumb  index.  ^S-OO  net. 

Givei  «  Maximum  Amount  of  Matter  in  a  Minimum  Space,  and  at  the  Lowett 

Poiiibia  Cost 

THREE  EDITIONS  IN  THREE  YEARS— WITH  ISOO  NEW  TERMS 

The  immediate  success  of  this  work  is  due  to  the  special  features  that  distin- 
guish it  from  other  books  of  its  kind.  It  gives  a  maximum  of  matter  in  a  mini- 
mum space  and  at  the  lowest  possible  cost.  Though  it  is  practically  unabridged. 
yet  by  the  use  of  thin  bible  paper  and  flexible  morocco  binding  it  is  only  i  >^ 
inches  thick.  The  result  is  a  truly  luxurious  specimen  of  book-making.  In  this 
new  edition  the  book  has  been  thoroughly  revised,  and  upward  of  fifteen  hundred 
new  terms  that  have  appeared  in  recent  medical  literature  have  been  added,  thus 
liringing  the  book  absolutely  up  to  date.  The  book  contains  hundreds  of  terms 
not  to  he  found  in  any  other  dictionary,  over  loo  original  tables,  and  many  hand- 
some illustrations,  a  number  in  colors. 


PERSONAL    OPINIONS 


Howavd  A.  Kelly,  M.  D., 

Pro/aior  of  Gyntcology,  Johns  Hopkim  t/HivtrsUy,  Baltimon. 
"  Dr.  Dorland's  dictionary  is  admirable,     tt  is  so  well  gotten  up  and  of  such  coavenieat 
si«c.     No  errors  have  been  found  in  my  use  of  it." 

Rocwell  Park.  M.  D., 

Fro/tssor  of  Principits  tmd  firattici  ef  Smrgtfy  am4  of  CiimieaJ  Smrgery,  Vinvfrsity  tf 
Bmfalo. 

"  I  most  acknowledge  my  astonishment  at  seeini?  how  much  he  ha.s  condensed  within  rela- 
tively small  space.  I  find  nothing  to  criticice.  very  much  to  commend,  and  was  interested  in 
finding  tome  of  the  new  words  which  are  not  in  other  recent  dictionaries." 


Galbraith's 
Four  Epochs  of  Woman's  Life 

Second  Revised  Edition — ^jtist  Issued 


The  Four  Epoch5  of  Woman's  Life:  A  Study  in  Hygiene.  By 
Anna  M.  Galbraith,  M.  D.,  Fellow  of  the  New  York  Academy  of 
Medicine,  etc.  With  an  Introductory  Note  by  John  H.  Musser,  M.D., 
Professor  of  Clinical  Medicine,  University  of  Pennsylvania.  i2mo 
volume  of  247  pages.     Cloth.  Si. 50  net. 

MAIDENHOOD,  MARRIAGE,  MATERNITY.  MENOPAUSE 

Ib  this  instructive  work  are  sutcd,  in  a.  modest,  pleasing,  and  conclusive 
manner,  those  truths  of  which  every  woman  should  have  a  thorough  knowledge. 
Written,  as  it  is,  for  the  laity,  the  subject  is  discussed  in  language  readily  grasped 
even  by  those  most  unfamiliar  with  medical  subjects. 

Bimuntfhun  Medici  Review,  England 

"  We  do  not  as  a  rule  care  for  medical  books  written  for  the  instruction  of  the  public.  But 
we  miut  idmil  that  the  advice  in  Dr.  Galbraith's  work  is  in  the  main  Mdse  and  wholesome." 

Pyle's  Personal  Hygiene 
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A  Manual  of  Personal  Hygiene  :  Proper  Living  upon  a  Physiologic 
Basis.  By  Eminent  Specialists.  Edited  by  Walter  L.  Pyle,  A.  M., 
M.  D.,  Assistant  Surgeon  to  Wills  Eye  Hospital.  Philadelphia.  Octavo 
volume  of  344  pages,  fully  illustrated.     Cloth,  $1.50  net. 

PROPER   LIVING   UPON   A   PHYSIOLOGIC    BASIS 

The  object  of  this  mantial  is  to  set  forth  plainly  the  best  means  of  developing^ 
and  maintaining  physical  and  mental  vigor.  It  represents  a  thorough  exposition 
of  living  upon  a  physiologic  basis.  There  are  chapters  upon  Hygiene  of  the 
Digestive  Apparatus,  Skin  and  its  Appendages.  Vocal  and  Respiratory  Apparatus, 
Eye,  Ear,  Brain,  and  Nervous  System,  and  a  chapter  upon  Exercise. 

Bc»iton  Medical  and  Stirigtcal  Jouraal 

"  The  work  has  been  excellcntir  done,  there  is  no  undue  repetition,  and  the  writera  have 
succeeded  unusually  well  in  presenting  facts  of  practical  Mfoificance  baaed  on  sound  knowl- 
edge.' 


Draper's  Legal  Medicine 

A  Text-Book  of  Le^al  Medicine.  By  Frank  Winthrop  Draper, 
A.  M.,  M.  D..  Professor  of  Legal  Medicine  in  Harvard  University,  Bos- 
ton ;  Medical  Examiner  of  the  County  of  Suffolk,  Massachusetts,  etc. 
Handsome  octavo  volume  of  nearly  600  pages,  fully  illustrated. 

A  NEW   WORK— PREPARING 

The  subject  of  Legal  Medicine  is  one  of  great  importance,  especially  10  the 
general  practitioner,  for  it  is  to  him  that  calls  to  attend  cases  which  may  prove  to 
be  medicolegal  in  character  most  frequently  come.  The  medicolegal  6eld  includes 
not  only  deaths  of  a  homicidal  nature,  but  also  suits  at  taw — the  fatal  railway  acci- 
dent, machinery  casualties,  and  the  like,  to  which  the  neighboring  physician  may 
be  called,  and  later,  perhaps,  summoned  to  court.  It  is  evident,  therefore,  that 
every  practitioner  should  be  thoroughly  versed  in  all  branches  of  medicolegal 
science.  This  volume,  although  prepared  as  a  help  to  medical  students,  will  be 
found  no  less  valuable  and  instructive  to  practitioners.  The  author  has  not  only 
cited  illustrative  cases  from  the  standard  treatises  on  forensic  medicine,  but  these 
he  has  supplemented  with  details  from  his  own  exceptionally  fiiU  experience — an 
experience  gained  during  his  service  as  Medical  Examiner  for  the  city  of  Boston 
for  the  past  twenty-six  years.  During  this  time  his  investigations  have  comprised 
nearly  seventy-seven  thousand  deaths  under  a  suspicion  of  violence.  It  will  be 
seen,  therefore,  that  the  work  is  authoritative,  and,  written  by  an  experienced 
teacher,  the  language  is  clear  and  concise. 


Jakob  and  FisherV 

Nervous  System  and  its  Diseases 

Atlas  and  Epitome  of  the  Nervous   System   and  Its  Diseases. 

By  Professor  Dr.  Chk.  Jakob,  of  Erlangen.  From  the  Second  Rti'ised 
Gennan  Edition.  Edited,  with  additions,  by  Edward  D.  Fisher,  M.  D., 
Professor  of  Diseases  of  the  Nervous  System,  University  and  Bellcvuc 
Hospital  Medical  College,  New  York.  With  83  plates  and  copious  text. 
Cloth,  ^3.50  net.     ///  Saunders'  Hand-Atlas  Striis. 

The  maner  is  divided  into  Anatomy,  Pathology,  and  Description  of  Diseases 
of  the  Nervous  System.  The  plates  illustrate  these  divisions  most  completely  ; 
especially  is  this  so  in  regard  to  pathology.  The  exact  site  and  character  of  the 
lesion  are  portrayed  in  such  a  way  that  they  cannot  ^I  to  impress  themselves  on 
the  memory  of  the  reader. 

Philadelphia  Me«lical  Journal 

"  Wc  know  of  no  one  work  of  anything  like  equal  size  which  covers  this  imporluit  and 
complicated  Ae]d  with  the  clearaess  and  scientific  fidelity  of  thii  band-alias." 


American  Text-Book  of 
Diseases  of  Children 

American  Text-Book  of  Diseases  of  Children.  Edited  by  Louis 
Starr,  M.  D.,  Consulting  Pediatrist  to  the  Maternity  Hospital,  etc.; 
assisted  by  Thompson  S.  Westcott,  M.  D.,  Attending  Physician  to  the 
Dispensary  for  Diseases  of  Children,  Hospital  of  the  University  of  Penn- 
sylvania. Handsome  octavo,  1 244  pages,  profusely  illustrated.  Cloth, 
J7.00  net ;  Sheep  or  Half  Morocco.  JiS.oo  net. 

SECOND   REVISED   EDITION 

To  keep  up  with  the  rapid  advances  in  the  field  of  pediatrics,  the  whole  sub- 
ject-matter embraced  in  the  first  edition  has  been  carefully  revised,  new  articles 
added,  some  original  papers  amended,  and  a  number  entirely  rewritten  and 
brought  up  to  date.  The  volume  has  thus  been  increased  in  sire  by  a  very 
considerable  amount  of  fresh  material. 

Britfah  Medical  Journftl 

"  M.ty  he  rrcommrndccl  as  a  thoroughtv  trustworthy  and  satisiiciory  ^ide  to  the  subject 

of  the  dise;isci  of  children." 


Gould  and  Pyle's 
Curiosities  of  Medicine 

Anomalies  and  Curiosities  of  Medicine.  By  George  M.  Gould, 
M.  D.,  and  Walter  L.  Pyle,  M.  D.  An  encyclopedic  collection  of  rare 
and  extraordinary  cases  and  of  the  most  striking  instances  of  abnormal- 
ity in  all  branches  of  Medicine  and  Surgery,  derived  from  an  exhaustive 
research  of  medical  literature  from  its  origin  to  the  present  day. 
abstracted,  classified,  annotated,  and  indexed.  Handsome  octavo 
volume  of  968  pages,  295  engravings,  and  12  full-page  plates.  Pop- 
ular Edition  :  Cloth,  53-00  net ;  Sheep  or  Half  Morocco,  ^4.00  net. 

As  a  complete  and  authoritative  Book  of  Reference,  this  work  will  be  of  value 
not  only  to  members  of  the  medical  profession,  but  to  all  persons  interested  in 
general  scientific,  sociologic,  and  medicolegal  topics  ;  in  fact,  the  absence  of  any 
complete  work  upon  the  subject  makes  this  volume  one  of  the  most  important 
literary  innovations  of  the  day. 

New  York  Medical  Journal 

"We  would  gladly  cxctiaDge  «  multtiude  of  the  relatively  useless  works  which  but  encumber 
ftll  branches  of  medicine,  for  one  so  comprehensive,  so  exhaustive,  so  able,  and  so  remarkable 
in  Its  field  as  this." 


lo 


SAC/NDERS'    BOOKS  ON 


Hofmann  and  Peterson's 
Legal  Medicine 

Atlas  of  Legal  Medicine.  By  Dr.  E,  von  Hofmann,  of  Vienna, 
Edited  by  Frederick.  Peterson,  M.  D.,  Chief  of  Clinic,  Nervous  De- 
partment, College  of  Physicians  and  Surgeons,  New  York.,  With  t20 
colored  figures  on  56  plates  and  193  half-tone  illustrations.  Cloth, 
^3.50  net.     In  Saunders'  Hand-Atlas  Series, 

By  reason  of  the  wealth  of  illustrations  and  the  fidelity  of  the  colored  plates. 
the  book  supplements  all  the  text-books  on  the  subject.  Moreover,  it  furnishes  to 
every  physician,  student,  and  lawyer  a  veritable  treasure-house  of  information. 

The  Practitioner.  London 

"  llie  illustrations  appear  lo  be  the  best  that  have  ever  been  published  In  connection  with 
this  department  of  medicine,  and  they  cannot  &il  lo  be  useful  alike  to  the  medical  jurist  and  to 
the  student  of  forensic  medicine." 


Chapman's 
Medical  Jurisprudence 


Medical  Jurisprudence,  Insanity,  and  Toxicology.     By  Henry  C. 

Chapman,  M.  D,.  Professor  of  Institutes  of  Medicine  and  Medical 
Jurisprudence  in  Jefferson  Medical  College.  Philadelphia.  Handsome 
121110  of  329  pages,  fully  illustrated.     Cloth.  $1.75  net 

RCCCNTLY   ISSUED— THIRD   REVISED   EDITION.  ENLARGED 

This  work  is  based  on  the  avithor's  practical  expeiience  as  coroner's  physician 
nf  the  city  of  Philadelphia  for  a  period  of  six  years.  Dr.  Chapman's  book, 
therefore,  is  of  unusual  value. 

This  third  edition  has  been  thoroughly  revised  and  greaUy  enlarged,  so  as  to 
bring  it  absolutely  in  accord  with  the  very  latest  advances  in  this  important  branch 
of  medical  science.  There  is  no  doubt  it  will  meet  with  as  great  favor  as  the 
previous  editions. 

Journal  of  the  American  Medical  Auodation  —  In  Revirwin^  the  Stcond  EJiiion 

"  It  IS  an  excellent  manual  in  which  an  accurate  epitome  Is  given  of  the  existing  knowledce 
on  the  subject." 


NURSING. 
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De  Lee's  Obstetrics  for  Nurses 

Obstetrics  for  Nurses.  By  Joseph  B.  DeLee.  M.D..  Professor 
of  Obstetrics  in  the  Northwestern  University  Medical  School;  Lecturer 
in  the  Nurses'  Training  Schools  of  Mercy,  Wesley.  Provident,  Cook 
County,and  Chicago  Lying-in  Hospitals.  i2mo  volume  of  460  pages, 
fully  illustrated.  Cloth.  $2.50  net. 

JUST   ISSUED 

While  Dr.  De  Lee  has  written  his  work  especially  for  nurses,  yet  the  prac- 
titioner will  jind  it  useful  and  instructive,  since  the  duties  of  a  nurse  often  devolve 
upon  him  in  the  early  years  of  his  practice.  The  illustrations  are  nearly  all 
original,  having  been  made  especially  for  this  work.  The  photographs  were 
taken  from  actual  scenes,  and  are  true  to  life  in  every  respect.  The  text  is  the 
result  of  the  author's  eight  years'  experience  in  lecturing  to  the  nurses  of  five 
different  training  schools. 


I 


Davis'  Obstetric  and 
Gynecologic  Nursing 

Obstetric  and  Gynecologic  Nursing.  By  Kdward  P.  Davis,  A.M.. 
M.D.,  Professor  of  Obstetrics  in  the  Jefferson  Medical  College  and 
Philadelphia  Polyclinic  ;  Obstetrician  and  Gynecologist,  Philadelphia 
Hospital.     i2ino  of  400  pages,  illustrated.     Buckram,  $\,J$  net. 

The  Lancet,  London 

"  Not  only  nurses,  but  even  newly  qualified  medical  men.  would  learn  a  great  deal  by  k 
perusal  of  this  book.  It  is  written  in  .i  clear  and  pleasant  style,  and  is  a  work  we  can  recom- 
mend." 


Watson's  Nursing 

A  Handbook  for  Nurses.  By  J.  K.  Watson,  M.I).  Hdin.,  Assistant 
Ilouse-Surgcon,  Sheffield  Royal  Hospital.  American  Edition  under 
tiie  supervision  of  A.  A.  Stevf.ns,  A.M..  M.D.,  Professor  of  Pathology, 
Women's  Medical  College,  Philadelphia.  i2mo.  413  pages,  73  illustra- 
tions.    Cloth.  $1.50  net. 

Joumft]  of  the  Americftn  Medical  AuocUtion 

"  The  iniclligcni  nurse  wiU  find  this  a  most  cnnrenient  manual,  and  there  are  many  things 
in  it  that  the  physician  might  find  of  use.  tn  recommending  text-books  to  nurses  it  could  be 
pat  in  the  first  rank." 


Golebiewski  and  Bailey's 
Accident  Diseases 


Atlas  and  Epitome  of  Diseases  Caused  by  Accidents.     By  Dr.  En. 

Golebiewski,  of  Berlin.  Edited,  with  additions,  by  Pearce  Bailey, 
M.D.,  Consulting  Neurologist  to  St  Luke's  Hospital,  New  York. 
With  71  colored  illustrations  on  40  plates,  143  text-illustrations,  and 
549  pages  of  text.  Cloth,  JS4.00  net.  /n  Saunders'  Hand-Atlas 
Scries. 

This  work  contains  a  full  and  scientific  treatment  of  the  subject  of  accident 
injury  ;  the  functional  disability  caused  thereby  ;  the  medicolegal  questions  in- 
volved, and  the  amount  of  indemnity  justified  in  given  cases.  The  work  is 
indispensable  to  every  physician  who  sees  cases  of  injury  due  to  accidents,  to 
advanced  students,  to  surgeons,  and.  on  account  of  its  illustrations  and  statistical 
data,  it  is  none  the  less  usefol  to  accident-insurance  organizations. 

The  Medical  Record.  New  York 

"  Thi^  volume  is  upon  an  importaDl  lUid  only  recently  systematiced  subject,  which  is  pow- 
ing  in  extent  all  the  time.     The  pictori.iI  part  of  the  book  is  very  satisfactory." 


Stoney's 
Materia  Medica  for  Nurses 


Practical  Materia  Medica  for  Nurses,  with  an  Appendix  containing 
Poisons  and  their  Antidotes,  with  Poison-Emergencies;  Mineral  Waters; 
Weights  and  Measures  ;  Dose-List,  and  a  Glossary  of  the  Terms  used 
in  Materia  Medica  and  Therapeutics.  By  Emily  A.  M.  Stoney,  Super- 
intendent of  the  Training  School  for  Nurses  at  the  Carney  Hospitil. 
South  Boston.  Mass.  Handsome  octavo  volume  of  306  pages.  Cloth, 
11.50  net. 

The  present  book  differs  from  other  similar  works  in  several  features,  all  of 
which  are  intended  to  render  it  mure  practical  and  generally  useful.  The  consid- 
eration of  the  drugs  includes  iheir  names,  their  sources  and  composition,  their 
various  preparations,  physiologic  actions,  directions  for  handling  and  administer- 
ing, and  the  symptoms  and  treatment  of  poisoning. 

Journal  of  the  American  Medical  Association 

"  So  far  as  we  can  sec,  it  contains  everything  that  a  nurse  ought  10  know  in  regard  to  drills. 
As  a  reference-book  for  nurses  it  will  without  question  be  rcry  useful." 


CHiLDREN  AND   HYGIEXE 


n 


Griffith's  Care  of  the  Baby 

The  Care  of  the  Eiaby.  Ry  J.  P.  Crozer  Griffith.  M.  D..  Clinical 
Professor  of  Diseases  of  Children,  University  of  Penn. ;  Physician  to  the 
Children's  Hospital,  Phiku    !2nio,436  pp.   Illustrated.    Cloth,  ^1.50  net. 

RECENTLY   ISSUED— THIRD    EDITION.  THOROUGHLY    REVISED 

The  author  has  endeavored  to  furnish  a  reliable  Kiiidc  for  mothers.  He  has 
niade  his  statements  plain  and  easily  understood,  in  the  hupe  that  the  volume 
may  be  of  service  not  only  to  mothers  and  nurses,  but  also  to  students  and  practi- 
tioners whose  opportunities  for  observing  children  have  been  limited. 

New  York  Medic&l  Journal 

"  Wc  arc  confid'.tu  if  iliis  little  work  could  find  its  way  into  the  hands  of  every  trained 
nurse  and  of  every  mother.  iiit\nt  mnrtalily  would  be  lessened  bv  .it  least  fifty  per  cent." 


Crothers'  Morphinism 

Morphinism  and  Narcomania  from  Opium,  Cocain,  Kther,  Chloral. 
Chloroform,  and  other  Narcotic  Drugs;  also  the  Etiology,  Treatment, 
and  Medicolegal  Relations.  ByT.  D.  Crothers.  M.  D.,  Superintendent 
of  Walnut  Lodge  Hospital,  Hartford,  Conn.  Handsome  i2mo  of  351 
pages.     Cloth,  $2.00  net. 

The  Lancet*  London 

"An  excellent  account  of  the  vanrius  cnuscs.  symptoms,  ani  slaves  of  moqihiniim.  Ihe 
discussion  being  Ihroughout  illuminated  by  an  abundance  uf  (acts  uf  clinical,  p»ychologic»l.  and 
social  interest/' 


Abbott's  Transmissible  Diseases 

The  Hygiene  of  Transmissible  Diseases:  Their  Causation,  Modes 
of  Dissemination,  and  Methods  of  Prevention.  By  A.  C.  Abbott,  M.  D., 
Professor  of  Hygiene  and  Bacteriology,  University  of  Pennsylvania. 
Octavo,  351  pages,  with  numerous  illustrations.     Cloth,  ^2.50  net. 

SECOND   REVISED   EDITION 

During  the  intcr>-al  that  has  elapsed  since  the  appearance  of  the  first  edition 
investigations  upon  the  modes  of  dissemination  of  certain  of  the  specific  infections 
have  been  very  active.  The  sections  on  Malaria.  Yellow  Fever.  Plague,  Filariasis, 
Dysenter>'.  and  Tuberculosis  have  been  both  revised  and  enlarged. 

The  Lancet*  London 

"  We  heartily  commend  the  book  as  a  concise  and  trustworthy  guide  in  the  subject  with 
which  it  deals,  and  we  sincerely  congratulate  Professor  Abbott." 


SAUNDERS'    BOOKS  ON 


Stoney's  Nursin£( 


Practical  Points  in  Nursing:  for  Nurses  in  Private  Practice.  By 
Emily  A.  M.  Stonev.  Superintendent  of  the  Training  School  for  Nurses 
at  the  Carney  Hospital.  South  Boston,  Mass.  466  pages,  fully  illus- 
trated.    Cloth.  ^175  net 

THIRD   EDITION.  THOROUGHLY   RCVISCD— RECENTLY   ISSUED 

In  this  volume  the  author  explains  the  entire  range  of  prrvate  nursing  as  dis- 
tinguishcd  from  kospitai  nursing,  and  the  nurse  is  instructed  how  best  to  meet  the 
various  emergencies  of  medical  and  surgical  cases  when  distant  from  medical  or 
surgical  aid  or  when  thrown  on  her  own  resources.  An  especially  valuable  feature 
will  be  found  in  the  directions  how  to  nuprovise  everything  ordinarily  needed  in  the 
sick-room. 

THe  Luiceft,  London 

"A  Tcry  complete  exposition  of  practical  nuising  in  its  various  branches,  inclndinf  obstetric 
and  gynecologic  nursing.     The  instructions  given  are  full  of  useful  detail." 


Stoney's  Bacteriology  and 
Surgical  Technic  for  Nurses 


Bacteriology  and  Surgical  Technic  for  Nurses.  Ry  Emjlv  A.  M. 
Stonev,  Superintendent  of  the  Training  School  for  Nurses  at  the 
Carney  Hospital,  South  Boston,   Mass.     i2mo,  200  pages,  profusely 

illustrated.     Cloth,  jS 1. 25   net. 

The  work  is  intended  as  a  modem  text-book  on  Suipcal  Nursing  in  both  hos- 
pital and  private  practice.  The  first  part  of  the  book  is  devoted  to  Bacteriology 
and  Antiseptics ;  the  second  part  to  Surgical  Technic.  Signs  of  Death,  and 
Autopsies.  The  matter  in  the  book  b  presented  in  a  practical  form,  and  will 
prove  of  value  to  all  nurses  who  are  called  upon  to  attend  surgical  cases. 

Trtkined  Nune  and  HotpitaJ  Review 

"  These  subjects  are  treated  most  accuratelr  and  up  to  date,  without  the  superfluous  rcadmic 
which  is  sn  often  employed.  .  .  .  Nurses  will  find  this  book  of  the  greatest  value  both  during 
their  boipital  course  and  in  private  practice." 


NERVOUS  AND  MENTAL   DISEASES,  15 

A  •  w%       %     M.   r^*_i.*—        —  Fourth  Edition,  Revised 

American  Pocket  Dictionary  just  issued 

American  Pocket  Medical  Dictionary.  Edited  by  W.  A.  New- 
man DoRLAND,  M.  D.,  As^stant  Obstetrician  to  the  Hospital  of  the 
University  of  Pennsylvania.  Containing  the  pronunciation  and  defini- 
tion of  the  principal  words  used  in  medicine  and  kindred  sciences,  with 
64  extensive  tables.  Handsomely  bound  in  flexible  leather,  with  gold 
edges,  ^i.oo  net;  with  patent  thumb  index,  $1.25  net. 

"  I  can  recommend  it  to  our  students  without  reserve." — ^J.  H.  HOLLAND.  M.  D..  Dmh 
o/tkejtftrson  Mtdicai  ColUgt,  HiiUdelphia. 

Warwick  and  Tunstall's  First  Aid 

First  Aid  to  the  Injured  and  Sick.  By  F.  J.  Warwick,  B.  A., 
M.  B.  Cantab.,  Associate  of  King's  College,  London;  and  A.  C.  Tun- 
stall,  M.  D.,  F.  R.  C.  S.  Edin.,  Surgeon-Captain  Commanding  the  East 
London  Volunteer  Brigade  Bearer  Company.  i6mo  of  232  pages  and 
nearly  300  illustrations.     Cloth,  ^i.oo  net. 

"  Contains  a  great  deal  of  raluable  infoimation  well  and  tersely  expressed.  It  will 
prove  especially  useful  to  the  Tolunteer  first  aid  and  hospital  corps  men  of  the  National 
GM^x&"—Joufnal  Americam  MtdUal  AssociaHon. 

Saunders'  American  Year-Book 

American  Year-Book  of  Medicine  and  Surgery.  A  Yearly  Digest 
of  Scientific  Progress  and  Authoritative  Opinion  on  all  Branches  of 
Medicine  and  Surgery,  drawn  from  journals,  monographs,  and  text-books 
of  the  leading -American  and  foreign  authors  and  investigators.  Arranged, 
with  critical  editorial  comments,  by  eminent  American  specialists,  under 
the  editorial  charge  of  George  M.  Gould,  A.  M.,  M.  D.  In  two 
volumes:  Vol.  I. — General  Medicine^  octavo,  715  pages,  illustnited; 
Vol.  II. — General  Surgery,  octavo,  684  pages,  illustrated.  Per  volume : 
Cloth,  I3.00  net;  Sheep  or  Half  Morocco,  ^3.75  net.  Sold  by  Sub- 
scription, 

"  It  is  much  more  than  a  mere  compilation  of  abstracts,  for,  as  each  section  is  entrusted 
to  experienced  and  able  contributors,  the  reader  has  the  advantage  of  certain  critical 
commentaries  and  expositions  .  .  .  proceeding  from  writers  fully  quaUfied  to  perfonn 
these  tasks." — Tkt  LemcH,  London. 


Shaw  on  Nervous  Diseases  and  Insanity  Revised 

Essentials  of  Nervous  Diseases  and  Insanity:  their  Symptoms 
and  Treatment.  A  Manual  for  Students  and  Practitioneis.  By  the  late 
John  C.  Shaw,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Mind  and 
Nervous  System,  Long  Island  College  Hospital,  New  York,  lamo  of 
204  pages,  illustrated.  Cloth,  |i.oo  net.  In  Saunders*  Question' Com- 
pend  Series, 

"  Clearly  and  intelligently  written  ■  we  have  noted  few  inaccuracies  and  several  si^- 
gestive  points.  Some  afiecnons  unmentioned  in  many  of  the  large  text-books  are  noted." 
— Boston  Mtdical  and  SurgictU  Jomrmai. 

Chapin's  Insanity 

A  Compendium  of  Insanity.  By  John  B.  Chapin,  M.  D.,  LL.D., 
Fhysician-in-Chief,  Pennsylvania  Hospital  for  Uie  Insane;  Hononiy 
Member  of  the  Medico-I%chological  Society  of  Great  Britain,  of  the 
Society  of  Mental  Medicine  of  Belgium,  etc.  i2mo,  334  pages,  iUus- 
tiated.     Cloth,  lx.35  net. 

"  It  is  not  a  made  book,  bnt  a  genuine  condensed  thesis,  which  has  all  the  vnfaia  <tf  r^ 
opinion  and  all  the  charm  of  a  vigorous  and  natural  style." — PkUadt^km  MtdietU  JmnuU. 


SAUNDERS   BOOKS  ON  CHILDREN 


Griffith's  Wei^t  Chart 

Infants'  Weight  Chart.  Designed  by  J.  P.  Crozer  Griffith, 
M.  D.,  Clinical  Professor  of  Diseases  of  Children  in  the  University  of 
Pennsylvania;  Physician  to  the  Children's  Hospital,  to  the  Methodist 
Episcopal  Hospital,  and  to  St.  Agnes'  Hospitaly  Philadelphia.  25  charts 
in  each  pad.     Price  per  pad,  50  cents  net. 

Printed  on  each  chart  is  a  curve  representing  the  average  weight  of  a  healthy  in&nt, 
so  that  anjr  deviation  from  the  normal  can  readily  be  detected. 


Powell's  Diseases  of  Children  Thifd  cditioo.  Revised 

E^ENTIALS  OF  THE  DISEASES  OF  CHILDREN.      By  WiLLIAM  M.  PoWELL, 

M.  D.,  author  of  "Saunders*  Pocket  Medical  Formulary,'*  etc.  Revised 
by  Alfred  Hand,  Jr.,  A.  B.,  M.  D.,  Dispensary  Physician  and  Pathol- 
ogist to  the  Children's  Hospital,  Philadelphia.  i2mo  volume  of  259 
pages.     Cloth,  |i.oo  net.     In  Saunders*  Question- Compend  Series, 

"  One  of  the  best  books  of  this  excellent  Question  Series,  and  one  which  will  prove 
very  popular." — TV  Medical  World,  Philadelphia. 


Starr's  Diets  lot  Infants  and  Children 

Diets  for  Infants  and  Children  in  Health  and  in  Disease.  By 
Louis  Starr,  M.  D.,  Consulting  Pediatrist  to  the  Maternity  Hospital, 
Philadelphia;  editor  of  "American  Text-Book  of  the  Diseases  of  Chil- 
dren." 230  blanks  (pocket-book  size),  perforated  and  neatly  bound 
in  flexible  Morocco,  I1.25  net. 

"  The  diets  are  various  and  well  selected,  and  are  adapted  to  children  of  all  ages.  At 
the  end  of  the  book  are  a  few  simple  recipes  which  can  be  detached  and  given  to  the 
nurse." — British  Mtdicai  Journal. 

Grafstrom's  Mechano-Ther&py 

A  Text-Book  of  Mechano-therapy  (Massage-and  Medical  Gymnas- 
tics). By  Axel  V.  Grafstrom,  B.  Sc.,  M.  D.,  late  House  Physician, 
City  Hospital,  Blackwell's  Island,  New  York.  i2mo,  139  pages,  illus- 
trated.    Cloth,  |i.oo  net. 

"  Certainly  fulfills  its  mission  in  rendering  comprehensible  the  subjects  of  massage  and 
medical  gymnastics." — New  York  Medical  Journal. 

Mei^s*  Feeding  in  Infancy 

Feeding  in  Early  Infancy.     By  ARTmnt  V.  Meigs,  M.  D.,  Physician 
to  the  Pennsylvania  Hospital,  Philadelphia.     Bound  in  limp  Cloth,  Auib. 
edges,  25  cents  net. 
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